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PREFACE. 


This  volume  of  the  American  Ephemeris  and  Nautical  Almanac^ 
the  fifth  to  be  issued  under  the  international  agreement  resulting 
from  the  Corvgrks  Intematumal  des  tlph&nUrideB  AstixmomiqweB  held 
at  Paris  in  October^  1911,  was  prepared  under  the  immediate  super- 
vision of  Professor  W.  S.  Eichelberger,  U.  S.  N.,  the  Director. 
The  character  of  the  matter  herein  contained  and  its  arrangement 
are  the  same  as  in  the  immediately  preceding  volmnes.  However, 
new  values  for  the  semidiameters  of  the  planets  except  Mercury 
have  been  introduced. 

The  Greenwich  ephemerides  of  the  Sim,  Mercury,  Venus,  Mars, 
Jupiter,  Saturn,  Uranus,  and  Neptune  were  furnished  by  the  office 
of  the  British  Nautical  Almanac. 

The  apparent  places  for  Greenwich  transit  of  210  ten-day  stars 
were  furnished  by  the  office  of  the  Berliner  Jahrhuch. 

The  conjimctions,  phenomena,  and  configurations  of  Jupiter's 
satellites  I-IV  and  the  apparent  places  for  Greenwich  transit  of  38 
circumpolar  stars  were  furnished  by  the  office  of  the  Connaissance  des 
Temps. 

The  Greenwich  ephemeris  of  the  Moon,  and  the  apparent  places 
for  Greenwich  transit  of  121  ten-day  stars  were  fumishekl  by  the 
office  of  the  Almanaqv£  Navtico. 

The  apparent  places  for  Greenwich  transit  of  137  ten-day  stars 
were  furnished  by  the  office  of  the  Anniuirio  Astroruomico  di  Torino. 

In  accordance  with  the  recommendations  of  the  Congrks  Interna' 
tional  des  J^phim&rides  AstronomiqueSy  most  of  the  material  furnished 
from  abroad  is  based  upon  tables  prepared  in  the  American  Nautical 
Almanac  Office.  In  the  In1i;roduction  are  mentioned  the  various 
tables  upon  which  the  different  ephemerides  are  based. 

The  following  computations  were  made  by  the  American  Nau- 
tical Almanac  Office : 

In  Part  I,  all  the  hourly  and  daily  variations  for  the  quantities 
furnished  from  abroad  except  in  thfi^  case  of  the  right  ascension  and 
declination  of  the  Moon.  ..'•'v:> 
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iv  THE  AMERICAN  EPHEMERIS. 

In  Part  II,  the  quantities  used  in  computing  the  apparent  places 
of  the  stars  from  their  mean  places;  the  mean  place  list;  the  inter- 
polation of  the  apparent  places  of  408  stars  from  transit  at  Greenwich 
to  transit  at  Wa^ington;  the  apparent  places  of  417  stars;  the  inter- 
polation of  the  ephemerides  of  the  Sun,  Moon,  and  planets  from 
Greenwich  noon  to  transit  at  Washington;  the  stellar  magnitudes  of 
the  planets. 

In  Part  III,  the  data  relating  to  the  eclipses  of  the  Sun  and 
Moon;  the  data  relating  to  the  occulations  of  stars  and  planets  by 
the  Moon;  the  ephemerides  for  physical  observations  of  the  Sun, 
Moon,  Mars,  and  Jupiter;  the  elements  of  the  illuminated  disks  of 
Mercury  and  Venus;  the  stellar  magnitudes  of  the  planets;  the  data 
concerning  the  satellites  of  Saturn,  Uranus,  Neptime,  and  the  fifth, 
sixth,  and  seventh  satellites  of  Jupiter;  the  diagrams  of  all  the  satel- 
lite orbits;  the  list  of  phenomena;  the  list  of  observatories  with 
their  geographical  coordinates;  the  tables  for  the  determination  of 
latitude  and  azimuth  from  observations  of  Polaris;  and  the  tables 
for  the  determination  of  the  time  of  the  rising  and  setting  of  the  Suit 
and  Moon. 

All  computations  made  in  the  American  Nautical  Almanac  Office 
and  those  received  from  the  other  offices  w^^  subjected  to  ohedcs 
to  ioaure  absence  of  errors. 

T.  B.  HOWARD, 
Rear  Admircdj  U.  S.  Navy^  Retired, 

Superintendent  Naval  Observatory. 

Washington,  Jidy^  1917. 
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ERRATA. 


The  American  Ephemfri%^  1918, 
Page. 

149     Dec.  32,  Helioc.  Latitude    .        .        .       for  37.0               rwd             36.7 

231     Footnote,  32  H.  Camelop.    .        .        ,       for  5",  iy.8  s.  pr.    read    5*.8,  21''.6  d.  pr. 

711     Mar.  12,  Mean  Time     .                        .for  2»»2«25»            read       2»»12»25» 

730     lineB  2,  4,  and  6,  of  computation  of 

magnitude for  ^                 read               {* 

734     line  20  of  computation                               for  sin  d              read             Bin  6 
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INTRODUCTION. 


Hie  ephemeris  of  the  Sun  is  constructed  from  Newcomb's  Tahles  of  (Ke 
Swiif  Astronomical  Papers  of  (he  American  Ephemeris ^  Vol.  VI,  part  1. 

The  adopted  value  of  the  mean  equatorial  horizontal  parallax  of  the  Sun 
IS  8".80,  Paris  Conference^  May,  1896. 

The  Sun's  rectangular  equatorial  coordinates  are  computed  from  the  longi- 
tudes and  latitudes  by  the  fdDbwing  formula: 

X-jRcobx 

Y'^R  ain  X  CO0  ai-19.3  R  fi 
Z^R  sin  X  ma  w+44.5  R  ff 

The  reductions  to  mean  equinox  are  computed  by  the  f  ormuUe — 

AJr-+  F88C  w  AX  on  V^ 

A  r— X  COB  »  AX  flin  V'+  Z^  mn  V'+  9.1  tR  am  (X-i-e"*) 

A  Z-i-A*  on  w  AX  flin  V-  Y^»  mn  ^'-21.0  tR  mn  (X+6^) 

•  

where  the  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals 
and 

/{.the  Sun's  difltence  from  the  Earth, 

X-tfae  Sun's  true  longitude, 

/3«the  Sun's  true  latitude,  exproflsod  in  seconds  of  arc, 

w^the  obliquity  of  the  ecliptic, 
AX— the  reduction  of  longitude  for  precession  and  nutation  from  the  beginning  of  the 

BesseUan  fictitunis  year, 
Ao»— the  leductioii  of  the  mean  to  the  apparent  obliquity, 

r-the  fraction  ol  the  year  since  the  beginning  of  tiie  Besselian  fictitious  year. 

The  longitude,  latitude,  and  parallax  of  the  Moon  are  derived  from  Hak- 
sbn's  Tahles  de  la  Lane  CLondon,  1857) ,  the  mean  longitude  being  corrected  as 
in  previous  years,  beginning  with  the  volume  for  the  year  1883.  The  state- 
ment concerning  these  coifcections  which  is  contained  in  the  volumes  from  1883 
to  1911,  inclusive,  is  erroneous,  in  that  they  have  not  been  computed  strictly 
in  accordance  with  the  formula  in  Nbwcomb's  Researches  on  the  Motion  of  the 
MooUf  part  1,  page  268,  Washington  ObservationSf  1875,  Appendix  II.  That 
formula  is, 

-rM4-29^M7  T-3^'.86  T»-Vj-(K'.09  sin  A-iy^49  cos  A. 

while  the  expression  actually  used  is, 

-rM4-29'M7  T-3'^76  T'-V^-WAd  cos  A. 

In  these  formulse  T  is  the  time  in  units  of  100  years  reckoned  from  1800. 

The  ephemerides  of  Mercury,  Venus,  and  Mars  are  derived  from  New- 
comb's  tables  of  these  planets,  Astronomical  Papers  of  the  American  Ephemeris, 
VoL  VI,  parts  2,  3,  and  4. 
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viii  THE  AMERICAN  EPHEMERIS. 

The  ephemerides  of  Jupiter  and  Saturn  are  derived  from  the  tables  con- 
structed in  this  office  by  Geoboe  W.  Hill,  Astronomical  Papers  of  the  American 
EphemeriSy  Vol.  VII,  parts  1  and  2. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Newookb's 
tables  of  these  planets,  Astronomical  Papers  of  the  American  Ephemeris,  Vol. 
VII,  parts  3  and  4. 

The  nutation  used  in  computing  the  ephemerides  of  the  Sun,  Moon,  and 
planets  has  been  taken  from  Tables  XXXU  and  XXXIII  of  Newoomb's 
Tables  of  the  Sun,  Astronomical  Papers  of  the  Am^erican  EphemeriSf  Vol.  VI, 
part  1 .  The  formulae  from  which  this  nutation  is  computed  are  as  follows,  the 
time  interval  T  being  expressed  in  units  of  100  years,  reckoned  from  1900. 
See  Tables  of  (he  Sim,  page  26. 

^ — (17'^234+(K'.017  T)  rin  a  «*-  +9^^214  ooe  ft 
+    (K^209fdn2a  -(K'.OOO  coe  2  ft 

-  r''.267am2L  +(K^64«Cofl2L 

-  (K^049  sin  (3  L+78*.7)  -i-y^021  cob  (3  L+78*».7) 
+    (KMIO  Bin  (L+76^3)  -(^'^009  co§  (L-78«.7) 

The  formulae  for  the  nutation  used  in  computing  the  Besselian  and  Inde- 
pendent Star  Numbers  are  iu9  foflows: 

TmoM  or  Long  Period.  Tmu  of  Sbort  Ptflod. 

a^ — (17'".234+(K^017  T)  Bin  ft  -0'^.204  bIh  2  C 

-I-   (K^209Bin2ft  ^^^011flbl(C-l-^0 

-  l'".272ain2L  +0'^068Bin(C-^0 
+   <KM26  fan  (L-r)  -(K^034  ain  (2  (t -ft) 

-  0'^050  Bin  (3  L-r)  -(K'.026  Bin  (3  C -rO 

+   ^'.021  Bin  (L+r)  +0''.016  an  (C -2  L+rO 

+   (K'.012  Bin  (2  L-ft)  +0".006ain2(C-I-) 

fc-  +  (9'^210+(K^0009  T)  COB  ft  •t*<K^088  COB  2  C 

-  (K^090cofl2ft  +0".018  COB  (2  (t -ft) 
+  (K'.661co6  2L  +(K^011  COB  (3  ([ -rO 
+   (K^022  COB  (3  L-r)  -(K'.006coB(C+rO 

-  (K'.009  COB  (L+r) 

-  C'.CW  COB  (2  L-ft) 

The  meaning  of  the  symbols  used  and  the  manner  in  which  these  latter 
formula  have  been  employed  in  computing  the  ephemerides  of  the  stars  are 
explained  on  pages  200  and  201.  The  slight  dis<mpancy  between  the  termfi 
in  2  L  in  these  two  sets  of  formula  is  due  to  the  correction  of  an  error  in  the 
first  set.    See  BuUetin  Astronomique,  1898,  Vol.  XV,  page  244. 

The  list  of  825  stars  contained  in  Part  II  has  been  selected  from  New- 
comb's  Catalogue  of  Fundam^etUal  Stars,  Astronomical  Papers  of  (he  American 
Ephemeris,  Vol.  VIII,  part  2. 

In  general,  the  names  of  the  stars  are  the  same  as  in  Newgomb's  Sug- 
gested List  of  Fundamental  Stars,  except  that  the  Flamsteed  number  htm 
been  omitted  in  all  cases  where  Greek  or  italic  letters  are  available.  In  some 
cases  the  constellation  and  number  of  the  uranometries  of  Heis  or  Gould 
have  been  used.  In  all  such  cases,  H^  or  the  letter  G  precedes  the  constella* 
tion  name,  as,  for  example,  5  H^  Cassiopeisd  and  38  G.  Horologii. 

The  magnitudes  of  the  stars  have,  with  a  few  exceptions,  been  taken  from 
Annals  of  (he  Harvard  College  Observatory,  Vol.  L,  1908. 
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The  spectral  dAssification  has  been  ftmiisbed  by  the  Harvard  College 
Obeernktory.  The  notation  is  that  of  ilniMib  of  Harvard  CotUge  Ohservaionfy 
Y6L  LVI. 

The  mean  places,  annual  rariations,  and  annual  proper  motions  of  the 
stars  have  been  taken  from  Nbwoohb's  Oatalogae,  except  that  those  of 
c  Hydri,  88  6.  Horologiiy  and  r  Centanri  hare  been  taken  from  VeroeffenduA- 
ymgen  des  Eoemigliehen  Aa(ronami$ehen  Beeket^IngliMe  21a,  BerUn,  1907,  No.  33. 

The  Taloee  of  Aa  and  ^  which  are  given  for  the  companions  to  the  stars 
7  Andfomeds,  a^  Crucis,  f ^  Ursas  Majoris  and  61  Oygni,  have  been  taken  from 
Boss's  Prdhmmary  Oenetd  Oaiaiogue,  and  those  for  a'  Oeminorum  from 
DonBMx's  elements  given  in  the  Aginmeimmhe  No/tkridiien,  1004,  rcl.  166, 
page  145. 

The  formulae  for  the  computation  of  the  Besselian  and  Independent  Star 
Numbers  are  given  on  page  200,  the  coefficients  being  those  given  by  Nbw- 
COKB  in  BuBeHn  AgtranomiqUe,  1898,  Vol.  XV,  page  241. 

The  terms  of  short  period  of  the  nutation,  depending  on  the  Moon's  mean 
longitude,  have  been  computed  from  the  formula  for  these  terms  given  above. 

The  method  by  which  the  right  ascensions  and  declinations  of  the  stars 
interpolftted  from  the  lOniay  ephemerides  are  corrected  for  the  effect  of  these 
shoft^period  terms  is  ffrea  on  page  201. 

According  to  the  formulis  on  pages  200  and  201  the  star  constants  a,  h, 
e,  d,  a'f  Vj  tfj  d'  are  computed  for  each  star  from  its  mean  place  at  the  begin- 
ning of  the  year,  but  if  strict  accuracy  is  required  they  should  be  computed 
from  the  star's  mean  place  at  date,  and  the  following  second-order  terms  should 
be  added  to  the  usual  expressions  for  the  reducticm  from  mean  to  apparent 
place,  namely — 


To 

s 

+0.000  003  T*  Bin  a'l 
-0.000  M»  T*  COB  ft/*"  • 
-0.000  OOGO  r*  sin  2a 
+0.000 OlOS  flna  2  ft  €00  ^^k^H 
-0.000  0107  COS  2  a  Bin  2a 
+0.000  0620  nn  2  O  cos  2av, 
-0.000  0622  009  2  O  Bin  2ar^ 
+0.000  0513  Bin  (0-(>(2)  COB  2a) 
-0.000  0507  COB  (O+fi)  Bin  2a 
+0.000  0097  Bin  (O-Si)  COB  2a 
-0.000  0063  COB  (0-0)  Bin  2a 


9t 


To  «-«, 


;H 


H 


tandiec  h 


+0.000  975  r»  flin*a 
-0.000  023  COB  2  (2 
-0.000  060  COB  2  {2  COB  2a 

-0.000  077  Bin  2  ft  Bin  Sa^Ua  6 
+0.000  040  COB  2  O 
-O.60O  467  COB  2  O  COB  2a 
-0.000  465  Bin  2  O  Bin  2a, 
-0.000  038  COB  (O+Q) 
-0.000  380  COB  (O+Q)  COS  2a 
-0.000  385  Bin  (0+S2)  Bin  2a 
-0.000  380  COB  (0-Q) 
-O.006  040  COB  (0-S2)  COB  2a 
-0.000  072  Bin  (Q-fi)  "u^  2a 


sins  tan  J 


These  terms  are  negligible  for  stars  whose  declination  is  numerically  less 
than  80^,  but  in  computing  the  apparent  places  given  in  the  American  Ephem- 
eris  they  have  been  applied  whenever  sensible. 

The  apparent  places  of  seven  stars  have  been  corrected  for  the  effect  of 
annual  parallax.    These  stars,  with  the  adopted  values  of  the  annual  parallax, 


tt 


tt 


r  Ceti 0.  31 

cKridani 0.32 

«  CaniB  HajoriB  (SihuB).     .  0. 38 

a  GoniB  MinoriB  (Procyon) .  0. 33 


a  Centauri 0.  75 

a  Aqtdks  (Altair)       ....     0.23 
6lOygm  0.30 
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The  apTpareid  places  of  a  Canis  Majoris  (Sinus),  a  Canis  Minoris  (Procyon), 
and  a^  Centauri  have  been  corrected  for  the  effect  of  orbital  motion.  Auwkbs's 
elements  were  used  for  Sirius  and  Procyon,  and  See's  elements  for  a'  Centanri. 
The  values  of  these  corrections  are  given  on  pages  98  and  09  of  Veroeffehdidir' 
ungen  des  Koenigliehen  Astronomischen  Bechen-InstUuta  zu  Berlin,  1907,  No.  33, 
but  those  for  Sirius  and  Procyon  need  an  additional  correction  to  refer  them  to 
the  center  of  the  orbit  before  they  are  applicable  to  the  mean  places  taken 
from  Newgomb's  Fimdamental  Catalogue.  These  additional  corrections  for 
Sirius  and  Procyon  were  omitted  in  the  Star  List  of  tke  American  Ephemeris 
[Supplement  to  the  Americaoi  EpTiemerie  amd  NanHcal  Almanac]  for  1910  and 
191  ly  and  in  the  Am,encan  EpheTneris  and  No/uticdl  Almanac  ioT  1912  and  1913. 
The  values  of  the  corrections  for  the  three  stars  are — 


Siriufl. 

Procyon. 

a*  Centauri. 

1920. 0           192L  0 

1920. 0           1921. 0 

1920.0           1921.0 

Aa 

-0-.  141         -0».  139 

-0".  051         -0».  043 

+0".605         •i*9*.589 

AS 

-(K'.  96          -v.  08 

+(/'.  43          +(y\  54 

+y^.  10          4-4^'.  79 

These  corrections  have  not  been  apphed  to  the  mean  places  as  published  in 
this  volume. 

The  stars  occtilted  by  the  Moon  have  been  selected  from  the  Catalogue  of 
Zodiacal  Stars  contained  in  Vol.  YUI,  part  3,  Astronomicci  Papers  of  the 
America/n  Ephemeris,  and  the  mean  places  have  been  derived  from  the  same 
catalogue. 

In  Part  III  the  elements  of  eclipses  of  the  Sun  and  occultations  of  stars 
by  the  Moon  are  given  in  accordance  with  Bessel's  method,  the  special  f  ormB 
employed  being  a  modification  of  those  developed  in  Chauvenet's  Spherical 
and  Practical  Astronomy. 

In  the  computation  of  the  elements  of  eclipses,  the  following  corrections 
to  the  longitude,  latitude,  and  parallax  of  the  Moon,  deduced  by  Newcomb 
from  recent  observations  of  occultations  of  stars  by  the  Moon,  Astronomical 
Papers  of  the  American  Ephemeris,  Vol.  IX,  part  1,  have  been  applied.  These 
corrections  have  been  assumed  in  each  case  to  be  constant  during  the  eclipse. 


G.  M.  T. 

1920 

5r 

May    2^     14»» 

+6.2 

+0.5 

+0.41 

May  17      18 

+7.7 

+1.4 

+0.50 

Oct.  27        2 

+5.5 

+2.0 

+0.47 

Nov.  10       4 

+5.2 

+0.5 

+0.43 

The  elongations  of  the  satellites  of  Mars  are  derived  from  elements  given 
by  H.  Struve  in  SUzungsberichte  der  Koniglich  Preussischen  AJcademie  der 
Wissenschaften,  1911,  page  1073.J 

The  conjunctions  and  phenomena  of  Jupiter's  four  brighter  satellites  are 
derived  from  Sampson's  tables.  The  configurations  are  derived  from  a  con- 
tinuation of  Damoiseau's  tables  by  M.  Pottieb. 

The  elongations  of  the  Vth  satellite  of  Jupiter  are  derived  from  unpub- 
lished elements  deduced  from  the  observations  of  Barnard. 

The  differential  coordinate  of  Jupiter's  Vlth  and  Vllth  satellites  are 
derived  from  elements  and  tables  given  in  Lick  Observatory  BvUetinf  1906, 
Vol.  IV,  No.  112,  and  in  Astronomische  Nachrichteny  1907,  Vol.  174,  page  369, 
respectively. 
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The  poeitioiis  of  the  rings  and  the  elongations  and  oonjnnctions  of  the 
satelfites  of  Satnm  are  derived  from  elements  given  by  H.  &rBUViB  in  Ohser- 
vati4)n9  de  Pautkovaj  Supplement  1,  St.  Petersburg,  1888;  PfMieoHcns  de 
PatiUcovo,  Second  Series,  Vol.  XI,  St.  Petersburg,  1898;  with  corrections  com- 
municated by  H.  Stbuys  to  the  Berliner  Jahrbuch.  The  differential  coordi- 
nates of  PluBbe  are  derired  from  elements  and  tables  given  in  Annals  of 
Harvard  OdOege  Oheervaiary,  1905,  Vol.  UII,  No.  VI. 

The  apparent  outer  dimensions  (a  and  h)  of  the  rings  of  Saturn  are  also 
aooording  to  Stbuve;  the  relative  dimensions  of  the  rings  are  computed  from 
Bbssix's  data,  exo^t  those  for  the  dusky  ring,  which  are  based  on  the  obser- 
vations of  various  astronomers. 

The  elongations  of  Ariel  and  Umbriel,  the  inner  satellites  of  Uranus,  are 
derived  from  the  data  of  Newcomb's  TJranian  and  Neptunian  Syeiems^  Wash- 
ingion  Obeervaticnef  1873,  Appendix  I.  The  elongations  of  Titania  and  Oberon, 
the  outer  satellites  of  Uranus,  are  derived  from  elements  given  by  H.  Stbtjvk 
in  Abhandlungen  der  K  Preussiechen  AJcademie  der  Wisseneehaftenf  1912. 

The  elongations  of  the  satellite  of  Neptune  are  derived  from  elements 
given  by  A.  Haix  in  the  AetrcTk&mieal  Journal,  1898,  Vol.  XIX,  page  65. 

The  adopted  apparent  semidiameter  of  the  Sun  at  the  Earth's  mean  dis- 
tance is  16'  l'\50,  while  in  the  computation  of  eclipses  the  value  given  by 
AuwBBS  in  the  Aeironomisehe  Nachrichten,  1891,  Vol.  128,  page  367,  is  em- 
ployed, viz.,  15'  59".63. 

In  the  computation  of  the  ephemeris  for  physical  observations  of  tho  Sun 
the  following  elements  by  Cabbinotok  have  been  used : 

Inclmation  of  the  Sun's  equator  to  the  ecliptic 7^  W 

Longitude  of  the  ascending  node  of  the  Sun's  equator  on  the 

ecliptic 73*»  4<K4  50'''.25  (f-^1850) 

Sidenal  period  of  rotation  (mean  solar  days) 25^.38 

The  apparent  semidiameter  of  the  Moon  is  computed  from  the  Moon's 
equatorial  horizontal  parallax,  r,  by  the  formula, 

8-0.272  506  t+V^M 

where  the  constant  0.272  506  is  based  on  data  from  occultations  given  by 
J.  Peters  in  the  Aetronomisehe  NachricTUenj  1895,  Vol.  138,  pi^  147;  and  the 
constant  I'^.SO  is  added  to  cover  the  average  effect  of  irradiation. 

The  value  of  the  Moon's  semidiameter  employed  in  the  computation  of 
ecfipses  is  computed  from  the  formula, 

nn  8-0.272  274  sin  « 

In  the  computation  of  the  ephemeris  for  physical  observations  of  the 
Moon,  the  following  notation  and  formula  have  been  used,  the  value  of  /  and 
the  formuke  for  physical  Ubration  being  those  given  by  F.  Hayn  in  Ahhmd- 
htngender  K  SacJieiselien  OeeeU.  der  Wissenschaften,  Vols.  29  and  30, 1904, 1907: 

J- the  inclination  of  the  Moon's  mean  equator  to  the  ecliptic  (-1®  32^.1), 
(2-the  longitude  of  the  ascending  node  of  the  Moon's  orbit,  or  the  longitude  of  the 

descending  node  of  the  Moon's  mean  equator, 
C-ihe  ai^sle  at  the  center  of  the  Moon's  disk  made  by  a  lunar  meridian  with  the  circle 
d  declination,  counted  from  north  to  east, 
K  fi,  «»  5- the  geocentric  longitude,  latitude,  ligbt  ascension,  and  declination  of  the  Moon, 
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i-the  inctinAtion  of  the  Moon's  mean  equator  to  the  Earth's  true  eqnatxir, 
^-the  distance  on  the  Moon's  mean  equator  from  its  aeoendmg  node  on  the  Barth's  tme 
equator  to  its  ascending  node  on  the  ecliptic, 
SJ'^-the  distance  along  the  Earth's  true  equator  from  the  true  equinox  to  the  ascendii^ 

node  of  the  Moon's  mean  equator, 
C  "the  Moon's  mean  longitude,  referred  to  the  mean  equinox, 
^«the  Earth's  mean  anomaly, 
g^ttae  Moon's  mean  anomaly, 

u-the  angular  distance  of  the  perigee  of  the  Moon's  orbit  from  its  ascending  node  on 
the  ecliptic, 
5, 2- the  optical  librations  in  latitude  and  longitude,  respectively, 
Bh,  il^ihe  physical  Hbrations  in  latitude  and  longitude,  respectirety, 
6+66- the  Moon's  geocentric  libration  in  latitude- the  Earth's  Iwlenogfiyltic  tatlttide, 
l-i-l2*-the  Moon's  geocentric  libration  in  kngitiide-the  Eartii'il  aelenogtiipfaic  ku^tude, 
jC-tiie  physical  libration  of  C, 
M— (K.ei?  sin  2  (fl-X), 
ii-flin  J  cos  (ft-X), 
tan  J^-tan  Ian  (S2-X), 
X'-X+/t+-46, 
6-B-^, 

^  (v-sln  t  ssL(y±^^  .d„  i  «^(?~aD, 

™"  ^    ""  cos  5  cos  6 

*6-+l(W  sin  (w+0+87''  Sin  (w-Q-ll^''  tan  (j^+«-0, 
9t^+ir^  flin  g^W  sin  f-W  sin  2», 

-[1(W  COS  («+Z)-37''  coe  («-0+ll''  cos  (g-Ht-l)]  ton  6, 
«C— [108''  cos  (W+0-S7''  cos  («-0+ll''  COB  (^+«-i)l  wc  6, 

The  Sun's  selenographic  latitude  and  longitude  have  been  computed  from 
f  onnulsB  the  same  as  those  given  above  except  that  the  heliocentric  coordinates 
of  the  Moon  have  been  substituted  for  the  geocentric  coordinates. 

The  following  elements  have  been  used  in  computing  the  ephemerides  for 
physical  observations  of  the  planets  Mars  and  Jupiter: 

«...       ,        t.      ,     .  w  i«-^l*  10-  0-  +  l-.566(t-1906) 

Position  of  north  pole  of  Mars      ....        l«-64*»  SO' C'+lg^'.WKt-lQOS) 

Ja-17*»  62»  0«.84+  0«.247(t-1910) 
Position  of  north  pole  of  Jupiter  .        .        .  | ^^^^o  33/  34//  ^  _  (K^e0(t-1910) 

Rototion  period  of  Mars 24>>  87- 22*.65 

i>  *  *4  -^    *T      *    jSyateml 9>»  60- 30«.004 

Rototion  period  of  Jupiterjgy^^  J  J 9»»  55- 40-.638 

Longitude  of  Central  Meridian  of  Mars,  May  15,  1897,  Greenwich 

Mean  Noon 52**  .01 

Longitude  of  Central  Meridian  of  Jupiter  (System  I.),  July  14, 

1897,  Greenwich  Mean  Noon 47^.31 

liongitude  of  Central  Meridian  of  Jupiter  (System  II.),  July  14, 

1897,  Greenwich  Mean  Noon 96^58 

The  position  of  the  north  pole  of  Mars  is  as  given  by  Lowell  and  Cbom- 
MELiK  (see  Monthly  Notices  R.  A.  S.,  1905,  Vol.  66,  page  56),  while  that  of  the 
north  pole  of  Jupiter  has  been  deduced  from  the  position  given  by  Damoiseau 
for  1750  (see  Tables  J^diptiques  des  SaUOMes  de  Jupiter,  page  (1)).  The  rota^ 
tion  periods  of  Mars  and  of  Jupiter  and  the  longitudes  of  the  central  meridians 
are  according  to  Mabth  (see  MonMy  Notices  B.  A.  8.,  1896,  Vol.  56,  pages 
395-403  and  517-524).    The  longitude  of  the  Great  Red  Spot  and  the  time  of 
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its  transit  across  the  Central  Meridian  given  in  the  volumes  for  1913  and  1914 
have  been  replaced  by  those  of  System  II.  of  Mabth.  This  change  has  been 
made  in  view  of  the  following  facts:  The  Paris  Conference  of  October,  1911, 
assigned  to  the  office  of  the  American  Ephemeris  and  Nautical  Almanac  the 
preparation  of  the  ephemerides  for  the  physical  observations  of  the  planets;  a 
general  desire  exists  that  the  use  of  System  U.  of  Mabth  should  not  be  dis- 
continued; and  the  poeitioB  of  Uie  Qreat  Bed  Spot  during  the  opposition  of 
1912  was  about  70^  from  the  place  predicted  from  the  elements  aciopted  in  the 
American  Ephemeris  ajid  Na/utuxd  Almanac  for  1913. 

The  adopted  semidiametexs  of  the  planets,  with  the  authority  for  each, 
are  given  on  page  xvii.  Their  stellar  magnitudes  have  been  oomputed  from 
f ormuliB  ^ven  by  G.  Muelleb  in  Publicationen  dee  Aetrophyeikaiiechen  Obeerva- 
t&riums  2U  Pciedam,  1893,  Vol.  8,  page  366.  * 

In  the  list  of  observatories  the  authority  for  the  various  positions  is  given 
in  each  case.  The  latitudes  given  are  in  most  cases  astronomical.  In  some 
instances  they  have  been  determined  by  geodetic  triangulation  from  other 
points.  The  reductions  from  geographic  to  geocentric  latitude,  ^' — ^,  and  the 
distance  from  the  center  of  the  earth,  p,  are  computed  from  the  formulsB  on 
page  xvi,  using  the  flattening  -^  obtained  by  John  F.  Hatitobd  in  SuppU^ 
meniary  IfweetigaHon  in  1909  of  the  Figure  (jfihe  Earth  amd  haetasy,  U.  S.  Coast 
and  Geodetic  Surveyi  1910,  and  adopted  by  the  Paris  Conference,  October,  1911. 


ANNIVERSARIES  AND  FESTIVALS,  1920. 


New  Year's  Day Thursday,  Jan*      1. 

Epiphany Tuesday,  Jan.     6. 

Septuagesima  Sunday Sunday,  Feb.     1. 

lincoLi's  Birthday Thursday,  Feb.   12. 

Qoinquagesima  (Shrove  Sunday)         ....  Sunday,  Feb.  15. 

Ash  Wednesday Wednesday,  Feb.  1& 

Washington's  Birthday Sunday,  Feb.  22. 

Palm  Sunday Sunday,  Mar.  28. 

Good  Friday Friday,  Apr.     2. 

First  Day  of  Passover Saturday,  Apr.     3. 

Easter  Sunday Sunday,  Apr.     4. 

Rogation  Sunday Sunday,  May     9. 

Ascension  Day Thursday,  May   13. 

Hebrew  Pentecost  (Shebuoth) Sunday,  May  23. 

Pentecost  (Whit  Sunday) Sunday,  May  23. 

Trinity  Sunday Sunday,  May  30. 

Memorial  Day     .       *.                                 .  *     .  Simday,  May  30. 

Corpus  Christi Thursday,  June    3. 

Independence  Day Sunday,  July     4. 

Labor  Day Monday,  Sept.    6. 

Hebrew  New  Year  (Rosh  Hashanah)                           .  Monday,  Sept.  13. 

Day  of  Atonement  (Yom  Eippur)       ....  Wednesday,  Sept.  22. 

First  Day  of  Tabernacle  (Sucoth)        ....  Monday,  Sept.  27. 

Columbus  Day Tuesday,  Oct.   12, 

General  Election  Day Tuesday,  Nov.    2. 

Thanksgiving  Day Thursday,  Nov.  25. 

First  Sunday  in  Advent Sunday,  Nov.  28, 

Christmas  Day Saturday,  Dec.  25. 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 


The  year  1920  of  the  Christian  era  comprises  the  latter  part  of  the  144th 
and  the  begmnmg  of  the  145th  yeasr  of  the  independence  of  the  United  States 
of  America,  and  corresponds  to  the  year  6633  of  the  Julian  period. 

Of  the  peoples  using  the  Christian  era  some  employ  the  Gregorian  calendar 
and  some  the  Julian.  January  1 ,  1920,  Julian  calendar,  corresponds  to  January 
14,  1920,  Gregorian  calendar. 

The  year  7429  of  the  Byzantine  era  begins  on  September  1,  1920,  Julian 
calendar. 

The  year  5681  of  the  Jewish  era  begins  at  sunset  on  September  12,  1920, 
Gregorian  calendar. 

The  year  2673  since  the  foundation  of  Rome,  according  to  Vabbo,  begins 
on  January  1,  1920,  Julian  calendar . 

The  year  2669  of  the  era  of  Nabokassab  begins  on  April  30,  1920,  Julian 
cakndar. 

The  year  2580  of  the  Japanese  era,  being  the  9th  year  of  the  period 
Taiaho,  b^ns  on  January  1,  1920,  Gregorian  calendar. 

The  year  2232  of  the  Grecian  era,  or  the  era  of  the  Seleuoidjb,  begins 
in  the  present-day  usage  of  the  Syrians  on  September  1,  1920,  or  on  October  1, 
1920,  JuHan  calendar,  according  to  different  sects;  but  in  the  ancient  usage 
of  Damascus  and  Arabia  Petrsda  the  year  b^an  with  the  vernal  equinox. 

The  year  1637  of  the  era  of  Diocletian  begins  on  August  29,  1920, 
Julian  calendar. 

The  year  1339  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins 
at  soBset  on  September  14,  1920,  Gr^orian  calendar. 

2  422  325  is  the  Julian  day  number  of  January  1, 1920,  Gregorian  calendar. 


CHRONOLOGICAL  CYCLES. 

Dominical  Letters     .     .     .       DC 

Epact 10 

Lunar  Cycle  or  Golden  Nmnber    2 


Solar  Cycle       25 

Roman  Indiction       ...  3 

Juhan  Period 6633 
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ASTRONOMICAL  CONSTANTS. 


tf 


Paris  Conference. 


Solar  Parallax  .        .  8.80 

Constant  of  Nutation 9.21 

Constant  of  Aberration 20.47, 

General  Precession 50^^2564+0^^000  222(t-1900)l  ^ 

ObUquity  of  the  EcUptic 23^  27^  8''.2e-0''.4«84(t-1900)J  •"®^^"^'*- 

Equatorial  Horizontal  Parallax  of  the  Moon 57'  2''.63*  (Newcomb). 

Mean  distance  Earth  to  Moon  384  411  kilometers- 238  862  statute  miles  or  60.2678  radii. 

Mean  distance  Earth  to  Sun  149  504  201  kilometers-92  897  416  statute  miles. 

Velocity  of  light  299  860  kilometers- 186  324  statute  miles  per  second  (Newcomb  and  Michelson). 

Light  travels  unit  distance  in  498' .580. 

Qanadan  Gravitation  Constant,  tk-0.017  202  099-3  548'M87  61. 

mm  2A 

Acceleration  in  one  second  due  to  gravity,  ^-9.8060-0.0260  cos  2^-^^.t 


mm  9A 

{-0.993  549-0.002  631  cos  2^-^l.  % 


Helmeit. 


Length  of  seconds  pendulum, 

Length  of  the  year :  d                    d                          • 

Tropical  (ordinary)  ....  365.242  198  79-0.000  000  0614  (1-1900) 

Sidereal 365.256  360  42+0.000  000  0011  (t-l^OO) 

Anomalistic 365.259  641  34+0.000  000  0304  (<-1900) 

Edipse 346.620  000     +0.000  000  36     (<-1900) 


Newcomb. 


Length  of  the  month: 

Synodical  (ordinary) 
Tropical   . 
Sidereal    . 
Anomalistic 
Nodical    . 


d  d    h  m      s 

29.530  588-29  12  44    2.8) 

27.321 582-27    7  43    4.7 

27.821 661-27    7  43  11.5 

27.554  650-27  18  18  33.1 

27.212  219-27    5    5  35.7 


Length  of  the  day: 
Sidereal    . 
Mean  Solar 


h  m      8 

23  56    4.091  of  mean  solar  time. 

24  3  56.555  of  sidereal  time. 


Dimensions  of  the  Earth  (Hayford's  Spheroid  of  1909): 

Equatorial  Radius,  a-6378.388  kilometers  or  3963.34  statute  miles. 
Polar  Radius,  &-6356.909         ''         or  3949.99      " 

Fattening,  — -  ^-^ 

*^'  a       297.0 

Logarithm  of  the  eccentricity  ^^        -log  e-8.913  804 

Logarithm  radius-log  p-9.999  2695+0.000  7324  cos  2y>-0.000  0019  cos  4«». 
Reduction  from  geographic  latitude  ip  to  geocentric  latitude  v^, 

•-^-ir  35^^66  sin  2v»+l'M7  sin  4^. 

1  degree  of  latitude  (in  statute  miles)- 69. 0569-0. 3494  cos  2^+0.0007  cos  4^. 

1  degree  of  longitude  (in  statute  miles) -69.2316  coe  ^-0.0584  cos  3^+0.0001  coe  5^. 

1  meter-3.280  8333  feet.    1  foot-0.304  8006  meters. 
1  statute  mile-0.868  362  nautical  or  geographical  miles. 
1  nautical  mile- 1.151 594  statute  miles. 

•  Used  in  the  oompatatlm  of  eclipees.  The  parallax  used  Jn  the  oomputatkm  of  the  ephemerls  of  the  Moon  contained 
In  this  Toinme  is  57'  2''.23  (Hansen). 

t  lc<  is  the  acceleration  due  to  the  Sun's  attraction  at  the  mean  distance  of  the  Earth  from  the  Sun,  which  is  also  the 
astronomical  unit  of  distance,  the  unit  of  time  being  one  mean  solar  day. 

X  ^—latitude,  A— elevation  above  sea  level  in  meters,  and  log  R— 6.80410. 

Note.— The  above  values  of  log  p  and  ^'— ^  were  computed  with  the  eooentrftcity  that  results  firom  awwiming  that  the 
flattening  of  the  earth  is  exactly  ^. 

rvi 


ASTRONOMICAL  CONSTANTS, 


SJBMEDIAMETEBS   OF  THE   SUN,  MOON,  AND  PLANETS. 


N 


At  Unit 
DistanoQ. 

t      It 


Atlten 


InKilo- 


In  Statute 


Son       15  59.e3 

Motm 15  32.5S» 

MeicQiy 3.34 

Yeiius 8.41 

Man 4.68 

Jupiter  (Equatorial)    ...  1  38.47 

Jupiter  (Polar) 1  31.91 

Saturn  (Equatorial)     ...  1  23.33 

Saturn  (Polar) 1  14.57 

Uianua 34.28 

Neptune 36.56 


I>iitanoe.t 
ft 


5.45 

30.40 

8.94 

23.43 

21.87 

9.76 

8.73 

1.88 

1.26 


695  553.46 
1738.02 

2  420.89 
6  095.71 

3  392.14 
71 372.71 
66  617.91 
60  398.99 
54  049.59 
24  846.72 
26  499.30 


432  196.01 

1079.96 

1504.27 

3  787.69 

2  107.78 

44  348.86 

41  394.37 

37  530.11 

33  584.79 

15  439.00 

16  465.87 


Aotlmrtty. 

Auwers. 

Newcomb. 

Le  Verrier. 

Auwen. 

Hartwig. 

SampBon. 

Sampson. 

Strove. 

Stmve. 

6amard|See,Wirts. 

Barnard. 


ELEMENTS  OF  THK  PLANETARY  OBBITS  FOB  THE  EPOCH  JANUABT  1,  1920,  O.  M.  T. 


ICefUiDis- 


(  Kenmry    ........  0.387  099 

9  Venus 0.723  331 

®  Earth 1.000  000 

d*  Man 1.523  688 

m  Jupiter 5.202  803 

1;  Saturn 9.538  843 

§  Unuiiia  .  .    .  ' 19.190  978 

¥  Neptune 30.070  672 


IncUna- 

Mean  Longi- 

tiontottae 

tude  Of  the 

Ecliptic. 

Node. 

Sidenal 

Period  In 
Tropical  Tetn. 

0.240  85 

0.615  21 

1.000  04 

1.880  89 

11.862  23 

29.457  72 

84.015  29 

164.788  29 

MeanLoDgl- 

todeofthe 

PtfiteUoii. 


Bideraal 

Mean  Dally 

Motion. 

tr 


14  732.420 

5  767.670 

3548.193 

1  886.519 

299.128 

120.455 

42.23 

21.53 


Synodic 

Period  in 

TropieAl  Yeais. 

0.817  26 
1.598  72 

•        •       «        • 

2.135  39 
1.09211 
1.03518 
1.012  09 
1.00614 


Eeoen> 
tridty. 

0.205  6183 
0.006  8111 
0.016  7427 
0.093  3271 
0.048  3708 
0.055  8207 
0.047  1006 
0.008  5460 


$  Meicuiy 
9  Venua 
®  Earth  . 
d*  Mara    . 
11  Jupiter 
^  Saturn 
$  Uranus 
V  Neptune 


7    0  11.7 
3  23  37.8 


47  22  58.8 
75  57  34.7 


1  51    0.9 

1  18  27.5 

2  29  29.4 

0  46  22.0 

1  46  38.4 


48  56  24.7 
99  38  24.4 

112  57  28.8 
73  35  27.1 

130  53  55.5 


76  12  88.9 
130  26  43.4 
101  33  52.9 
334  35  11.8 

13    2    1.6 

91  28  49.8 
169  22    7.5 

43  55  49.6 


Moan  Longi- 
tude at  the 
Epoch. 

192  50  35.68 
166  36  34.01 
99  51  1.71 
162  5  14.93 
125  18  37.06 
151  16  1.45 
329  20  34.67 
128  59  52.84 


l4igarltiliiii  of 

ICaasinUnit 

9f  Son's  llMB. 

S.221  8487-10 
.4.389  3398-10 
4.482  2896-10 
3.509  5499-10 
6.979  9082-10 
6.455  7335-10 
5.640  7528-10 
5.705  6338-10 


The  elements  of  the  four  inner  planets  are  derived  from  those  given  by 
Newcomb  in  Vol.  VI  of  the  Agtronomical  Papers  of  the  Americaik  Ephemeria, 
and  are  the  same  as  those  used  in  computing  the  ephemeridee  of  these  planets. 
Those  of  Jupiter,  Saturn,  Uranus,  and  Neptune  are  taken  from  Vol.  VII  of 
the  Astronomical  Papers  for  the  epoch  of  the  tables.  They  are  reduced  to 
1920  by  applying  Le  Vesbieb's  variations,  and  can  not  be  regarded  as  being 
strictly  identical  with  the  elements  used  in  computing  the  ephemerides  of  those 
planets  in  this  volume. 

^  At  mnn  dietanoe.  See  AH.  Pt^ptn  Am,  JBpk.,  VoL  IX,  p.  39.  For  the  vahies  of  the  nemidiameter  used  in 
tUsTolume  aee  pan  xi. 

t  Bj  moan  feast  distance  is  meant  the  difference  between  the  mean  distance  and  unity. 
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SYMBOLS  AND  ABBREVIATIONS. 


0  The  Sun. 

C  TTiQ  Moon, 

5  Mercury. 

9  Venus. 

e  TlieBftHii. 


SIGNS  OF  THE  PtANBT$,  ETC. 

h 

S 


Mars. 

Jupiter. 

Saturn. 

Uranus. 

Neplmie* 


SIGNS  OF  TEE  ZOBIAC. 


Sununer 


n 

St 


Aries. 
Ta;nru8. 
Gkuxuiu. 
Cmmwt. 


Vk^. 


Attkimn  J      ' 
Winter  j  -  * 


^  Libn. 

v*L  Scorpitn, 

/  Sagittarius. 

V5  Caprieoranft. 

^  Aquariue. 

K  Pis< 


MPECTB. 


i 
O 


N. 

S. 

B. 

W. 


Conjunction,  or  having  the  same  Longitude  or  Right  Ascension. 
<2ua^hrttl«]re,  er  dillciriiig  ±90^  m  Longitude  i3f  Ri^t  AscenBrni. 
Oppo^iion,  or  diflfBring  180^  in  Longitude  or  Right  Ascension. 


ABBMEVIATIom. 


Asceadmg  Node. 
PesceiuSng  Kode. 
North. 

oOQxu. 
WtOBt. 


a 

// 

1 


MinutcKi  of  Arc. 
Seconds  of  Arc. 
Boors. 
Minuifes  ef  Time. 

O00OBG9  Ol 'fHMI. 


xvffl 


PART  I. 


ASTRONOMICAL  EPHEMERIS  FOR  THE 
MERIDIAN  OP  GREENWICH. 


SeOO?""— 1920 1 


SUN,  1920. 

FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
Week. 

Afloension. 

Var. 

Apparent 

Var. 
Hour. 

8emi- 
dlameter. 

Hor. 
Par. 

Equation 

of  Time. 

App.— Mean. 

Var. 

Sidereal  Time, 
orRlglitAaoen- 
sicnofMean 

h  m      8 

8 

•     «      // 

9$ 

#      // 

tt 

m      8 

8 

h  m      3 

Jan.     1 

Th 

18  42  36.66 

11.049 

-23    511.3 

+11.34 

16  17.89 

8.95 

-  3  13.03 

-1.102 

18  39  23.62 

2 

Fr 

18  47    1.66 

11.035 

23   0  27.7 

12.30 

16  17.90 

8.95 

3  41.48 

1.179 

18  43  20.18 

3 

Sa 

18  51  26.33 

11.030 

22  55  16.7 

13.53 

16  17.90 

8.95 

4    9.60 

1.164 

18  47  16.74 

4 

Su 

18  55  50.64 

11.005 

22  49  38.3 

14.67 

16  17.90 

8.95 

4  37.34 

1.148 

18  51 13.29 

5 

Mo 

19   0  14.55 

10.088 

22  43  32.7 

15.80 

16  17.90 

8.95 

5   4.70 

1.131 

18  55   9.85 

6 

Tu 

19   4  38.05 

10.070 

-22  37   0.0 

+16.02 

16  17.88 

8^.95 

-  5  31.64 

-1.113 

18  59   6.41 

7 

We 

19    9    1.11 

10.061 

22  30   0.5 

18.04 

16  17.86 

8.95 

5  58.14 

1.005 

19   3   2.97 

8 

Th 

19  13  23.71 

10.032 

22  22  34.3 

19.14 

16  17.83 

8.95 

6  24.18 

1.075 

19    6  59.52 

9 

Pr 

19  17  45.83 

10.011 

22  14  41.6 

20.34 

16  17.80 

8.95 

6  49.75 

1.0S5 

19  10  56.08 

10 

Sa 

19  22   7.44 

10.889 

22   6  22.8 

21.33 

16  17.76 

8.95 

7  14.80 

1.088 

19  14  52.64 

11 

Su 

19  26  28.52 

10.867 

-21 67  37.9 

+22.41 

16  17.72 

8.95 

-  7  39.33 

-1.011 

1918  49.20 

12 

Mo 

19  30  49.06 

10.844 

21 48  27.2 

23.48 

16  17.67 

8.95 

8   3.31 

0.087 

19  22  45.75 

13 

Tu 

19  35   9.02 

10.819 

21  38  51.1 

34.53 

16  17.61 

8.95 

8  26.71 

0.063 

19  26  42.31 

14 

We 

19  39  28.38 

10.704 

21 28  49.8 

26.57 

16  17.55 

8.95 

8  49.52 

0.037 

19  30  38.87 

15 

Th 

19  43  47.13 

10.708 

21 18  23.5 

26.61 

16  17.49 

8.95 

9  11.70 

0.011 

19  34  35.42 

16 

Fr 

19  48   5.23 

10.740 

-21   7  32.6 

+27.63 

16  17.42 

8.95 

-  9  33.25 

-0.884 

19  38  31.96 

17 

Sa 

19  52  22.67 

10.713 

20  56  17.4 

28.63 

16  17.35 

8.94 

9  54.14 

0.856 

19  42  28.54 

18 

Su 

19  56  39.44 

10.684 

20  44  38.3 

20.62 

16  17.27 

8.94 

10  14.34 

0.837 

19  46  25.09 

19 

Mo 

20   0  55.50 

10.654 

20  32  35.4 

30.61 

16  17.18 

8.94 

10  33.85 

0.796 

19  50  21.65 

20 

Tu 

20    5  10.84 

10.634 

20  20   9.2 

31.57 

16  17.10 

8.94 

10  52.64 

0.1W 

19  54  18.20 

21 

We 

20    9  25.45 

10.503 

-20    7  20.1 

+32.52 

16  17.01 

8.94 

-11 10.69 

-0.736 

19  58  14.76 

22 

Th 

20  13  39.30 

10.561 

19  54   8.4 

33.45 

16  16.92 

8.94 

11 27.98 

0.706 

20   211.82 

23 

Fr 

20  17  52.39 

10.530 

19  40  34.5 

34.37 

16  16.82 

8.94 

11 44.51 

0.673 

20   6    7.87 

24 

Sa 

20  22   4.69 

10.406 

19  26  38.7 

35.27 

16  16.72 

8.94 

12   0.26 

0.640 

2010   4.43 

25 

Su 

20  26  16.19 

10.463 

19  12  21.4 

36.16 

16  16.62 

8.94 

12  15.21 

0.606 

2014    0.99 

26 

Mo 

20  30  26.89 

10.420 

-18  57  43.1 

+37.03 

16 16.51 

8.94 

-12  29.35 

-0.672 

20  17  57.54 

27 

Tu 

20  34  36.77 

10.305 

18  42  44.0 

37.80 

16  16.40 

8.94 

12  42.67 

0.638 

20  21 54.10 

28 

We 

20  38  45.83 

10.360 

18  27  24.6 

38.72 

16  16.29 

8.94 

12  55.17 

0.604 

20  25  50.65 

29 

Th 

20  42  54.05 

10.335 

18  11  45.3 

30.54 

16  16.17 

8.93 

13    6.84 

0.460 

20  29  47.21 

30 

Ft 

20  47    1.43 

10.290 

17  55  46.5 

40.35 

16  16.04 

8.93 

13  17.67 

0.434 

20  33  43.76 

31 

Sa 

20  51    7.98 

10.255 

-17  39  28.5 

+41.14 

16  15.91 

8.93 

-IS  27.66 

-0.300 

20  37  40.32 

Feb.    1 

Su 

20  55  13.69 

10.221 

17  22  51.7 

41.01 

16  15.78 

8.93 

13  36.82 

0.364 

20  41  36.88 

2 

Mo 

20  59  18.57 

10.186 

17    5  56.6 

42.67 

16  15.64 

8.93 

13  45.14 

0.320 

20  45  33.43 

3 

Tu 

21    3  22.62 

10.151 

16  48  43.4 

43.42 

16  15.49 

8.93 

13  52.63 

0.205 

20  49  29.99 

4 

We 

21    7  25.84 

10.117 

16  31 12.6 

44.14 

16  15.34 

8.93 

13  59.30 

0.261 

20  53  26.54 

5 

Th 

21 11  28.24 

10.083 

-16  13  24.6 

+44.85 

16  15.17 

8.93 

-14    5.15 

-0.227 

20  57  23.10 

6 

Fr 

21 15  29.84 

10.050 

15  55  19.8 

45.54 

16  15.01 

8.92 

14  10.18 

0.103 

21    119.65 

7 

Sa 

21 19  30.64 

10.017 

15  36  58.5 

46.32 

16  14.84 

8.92 

14  14.43 

0.160 

21    516.21 

8 

Su 

21  23  30.64 

0.084 

15  18  21.2 

46.88 

16  14.67 

8.92 

14  17.88 

0.127 

21    912.76 

9 

Mo 

21  27  29.86 

0.051 

14  59  28.2 

47.52 

16  14.49 

8.92 

14  20.55 

0.005 

2113    9.32 

10 

Tu 

21  31  28.30 

0.010 

-14  40  20.0 

+48.15 

16  14.31 

8.92 

-14  22.43 

-O.063 

2117    5.87 

11 

We 

21  35  25.98 

0.887 

14  20  57.0 

48.76 

16  14.12 

8.92 

14  23.55 

-0.031 

2121    2.42 

12 

Th 

21  39  22.89 

0.856 

14    119.6 

40.35 

16  13.93 

8.91 

14  23.91 

+0.001 

21  24  58.98 

13 

Fr 

21  43  19.05 

0.825 

13  41  28.3 

40.02 

16  13.74 

8.91 

14  23.52 

0.082 

21  28  55.53 

14 

Sa 

21  47  14.47 

0.704 

13  21  23.3 

50.48 

16  13.54 

8.91 

14  22.38 

0.063 

21 32  52.08 

15 

Su 

2151    9.15 

0.763 

-13    1    5.3 

+51.02 

16  13.34 

8.91 

-14  20.51 

+0.093 

21  36  48.64 

16 

Mo 

21  65    3.11 

0.733 

-12  40  34.5 

+51.64 

16  13.14 

8.91 

-14  17.91 

40.123 

21  40  45.19 

SUN,  1920. 

FOR  GREENWICH  MEAN  NOON. 


DAto. 

5^ 

5^ 

Tmb 

Var. 
Hoor. 

Lati- 
tude. 

LofBrithm  of 

tbeRadliu 

Veetorofthe 

Earth. 

Var. 
Hour. 

Prec. 

iA 
Long. 

Nttt. 

In 

Long. 

Aber- 
ratton. 

TrOB 

Obliq- 

oJty. 

Mean  Time 

of  Sidereal 

Noon. 

m         »          It 

It 

i» 

>t 

II 

II 

23"  36' 

n 

h    m       s 

Jan.    1 

1 

279  47  47.8 

Ifi2.t7 

+0.23 

9.992  6630 

-2.0 

-0.02 

+14.28 

20.81 

52.75 

5  19  43.86 

2 

2 

280  48  56.6 

lfi3.86 

+0.09 

9.992  6577 

1.7 

+0.12 

14.31 

20.81 

52.75 

5  15  47.94 

3 

3 

28150   5.2 

162.85 

-0.05 

9.992  6551 

-0.5 

0.25 

14.35 

20.81 

62.75 

5  11  52.03 

4 

4 

282  51 13.6 

1»3.W 

0.18 

9.992  6554 

+  0.7 

0.39 

14.38 

20.81 

52.75 

5    7  56.12 

5 

5 

283  52  21.9 

152.84 

0.30 

9.992  6586 

3.0 

0.53 

14.42 

20.81 

52.75 

5    4    0.21 

6 

6 

284  53  30.0 

152.84 

-0.40 

9.992  6648 

+  3.3 

0.67 

+14.45 

20.81 

52.75 

5    0    4.30 

7 

7 

285  54  38.1 

152.84 

0.46 

9.992  6739 

4.4 

0.80 

14.48 

20.81 

52.75 

4  66    8.38 

8 

8 

286  55  46.1 

152.84 

0.48 

9.992  6859 

6.6 

0.94 

14.51 

20.81 

52.76 

4  52  12.47 

9 

9 

287  56  54.1 

152.84 

0.48 

9.992  7006 

8.7 

1.08 

14.54 

20.81 

52.76 

4  48  16.56 

10 

10 

288  58    2.1 

152.84 

0.45 

9.992  7180 

7.8 

1.22 

14.57 

20.81 

52.76 

4  44  20.65 

11 

11 

289  59  10.1 

152.83 

-0.39 

9.992  7380 

+  8.8 

1.35 

+14.60 

20.81 

52.77 

4  40  24.74 

12 

12 

291   018.0 

153.83 

0.31 

9.992  7604 

9.8 

1.49 

14.63 

20.81 

52.77 

4  36  28.83 

la 

13 

292    125.9 

153.83 

0.21 

9.992  7851 

10.7 

1.63 

14.65 

20.81 

52.78 

4  32  32.92 

14 

14 

293   2  33.7 

152.82 

-0.10 

9.902  8119 

11.6 

1.77 

14.68 

20.81 

52.78 

4  28  37.01 

15 

15 

294    3  41.3 

152.81 

+0.02 

a^iNfli  o4UO 

13.5 

1.90 

14.70 

20.80 

52.79 

4  24  41.10 

16 

16 

295   4  48.7 

153.80 

-t^.14 

9.992  8717 

+13.3 

2.04 

+14.73 

20.80 

62.80 

4  20  45.18 

17 

17 

296   5  55.7 

152.79 

0.25 

9.902  9044 

14.0 

2.18 

14.75 

20.80 

62.80 

4  16  49.27 

18 

18 
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21 

81 

0  85   6.0 

148.91 

0.16 

9.998  5118 

U.l 

10.99 

13.16 

20.53 

63.21 

0   511.16 

22 

82 

1 34  89.6 

148.82 

+0.04 

9.998  6338 

+51.0 

11.12 

+13.11 

20.53 

53.20 

/   0     1     lAJt 
\tt    5f     19.86 

23 

83 

2  84  10.1 

148.73 

-0.09 

9.908  7560 

60.9 

11.26 

13.05 

20.62 

53.19 

28  53  23.44 

24 

84 

3  83  38.4 

148.63 

0.23 

9.998  8780 

50.8 

11.40 

13.00 

20.52 

63.18 

23  49  27.54 

25 

85 

4  83   4.4 

148.53 

0.87 

9.99o  9999 

50.8 

11.54 

12.94 

20.51 

53.17 

23  45  31.63 

28 

86 

5  82  28.0 

148.43 

0.49 

9.999 1218 

50.8 

11.68 

12.89 

20.61 

53.16 

23  41  35.72 

27 

87 

6  81 49.3 

148.84 

-0.59 

9.999  2437 

460.9 

11.81 

+12.84 

20.60 

63.16 

23  37  39.82 

28 

88 

7  81   8:2 

U8.24 

0.67 

9.9998659 

61.0 

11.95 

12.78 

20.49 

53.14 

23  33  43.91 

29 

89 

8  3024.8 

148.14 

0.71 

9.9904883 

61.1 

12.09 

12.73 

20.49 

53.12 

23  29  48.01 

30 

90 

9  29  39.1 

148.05 

0.72 

9.999  6111 

51.8 

12.23 

12.68 

20.48 

63.U 

23  25  52.10 

31 

91 

10  28  51.0 

147.05 

0.89 

9.999  7344 

51.5 

12.86 

12.63 

20.48 

63.10 

23  21  56.20 

Apr.  1 

92 
93 

1128   0.8 

147.86 

-0.64 

9.9998582 

461.7 

12.60 

+12.57 

20.47 

53.06 

2318   0.29 

2 

12  27   8.4 

14(7.77 

-0.56 

9.999  9825 

4«1.0 

12.64 

+12,62 

20.47 

53.07 

2314    4.38 

SUN,  1920. 

FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
week. 

Apparent 
Ascension. 

Var. 

Appamt 
Decimation. 

Var. 
Hoar. 

Semi- 
diameter. 

* 

Hor. 
Par. 

Equation 

of  Time. 

App.— Uean. 

Var. 

Bidereal  Time, 

orRl^tAaoeD- 

aion  of  Mean 

Sim. 

h    m       8 

a- 

•     /      // 

It 

/      // 

// 

m      8 

s 

h    m       a 

Apr.    1 

Th 

0  42    8.86 

9.100 

+  4  32    5.4 

+57.84 

16    1.81 

8.80 

-3  58.81 

+0.756 

0  38  10.05 

2 

Fr 

0  45  47.32 

9.105 

4  55  11.2 

57.63 

16    1.54 

8.80 

3  40.71 

0.751 

0  42    6.61 

3 

Sa 

0  49  25.90 

0.111 

5  18  11.7 

57.41 

16    1.26 

8.80 

3  22.74 

0.746 

0  46    3.16 

4 

6u 

0  53    4.63 

0.117 

5  41    6.7 

57.17 

16   0.98 

8.79 

3    4.91 

0.739 

0  49  59.71 

5 

Mo 

0  56  43.52 

9.134 

6   3  55.8 

56.91 

16   0.71 

8.79 

2  47.25 

0.732 

0  53  56.26 

6 

Tu 

1    0  22.60 

0.133 

+  6  26  38.6 

+56.65 

16   0.43 

8.79 

-2  29.78 

•KI.724 

0  57  52.82 

7 

We 

1    4    1.89 

0442 

6  49  14.9 

56.37 

16   0.15 

8.79 

2  12,52 

0.714 

1     1  49.3/ 

8 

Th 

1    7  41.41 

0.192 

7  11  44.2 

56.07 

15  59.87 

8.78 

1  55.49 

0.704 

1    5  45.92 

9 

Fr 

1  11  21.19 

0.168 

7  34    6.4 

65.76 

15  59.59 

8.78 

1  38.71 

0.694 

1    9  42.47 

10 

Sa 

1  15    1.23 

0.174 

7  56  20.9 

55.44 

15  59.31 

8.78 

1  22.20 

0.682 

1  13  39.03 

11 

Su 

1  18  41.56 

0.187 

+  8  18  27.5 

+55.10 

15  59.04 

8.78 

-1    5.98 

+0.670 

1  17  35.58 

12 

Mo 

1  22  22.19 

0.200 

8  40  25.9 

54.76 

15  58.76 

8.77 

0  50.06 

0.657 

1  21  32.13 

13 

Tu 

1  26    3.15 

0.214 

9   215.7 

54.30 

15  58.48 

8.77 

0  34.46 

0.643 

1  25  28.68 

14 

We 

1  29  44.44 

0.228 

9  23  56.5 

54.01 

15  58.21 

8.77 

0  19.20 

0.628 

1  29  25.24 

15 

Th 

1  33  26.09 

0.343 

9  45  28.1 

53.61 

15  57.93 

8.77 

-0    4.30 

0.618 

1  33  21.79 

16 

Fr 

1  87    8.10 

0.2S8 

+10   6  50.0 

+53.20 

15  57.66 

8.76 

+0  10.24 

+0.508 

1  37  18.34 

17 

Sa 

1  40  50.49 

0.274 

10  28    1.9 

52.78 

15  57.40 

8.76 

0  24.40 

0.588 

1  41  14.90 

18 

Su 

144  33.27 

9.201 

10  49   3.5 

52^ 

15  57.13 

8.76 

0  38.18 

0.566 

1  45  11.45 

19 

Mo 

1  48  16.45 

0.306 

11    9  54.4 

51.80 

15  56.87 

8.76 

0  51.55 

0.549 

1  49    8.00 

20 

Tu 

1  52    0.04 

0.335 

11 30  34.3 

51.42 

15  56.61 

8.75 

1    4.52 

0.582 

1  53    4.56 

21 

We 

1  55  44.04 

0.342 

+1151    2.7 

+50.94 

15  56.35 

8.75 

+1  17.07 

+0.514 

1  67     1,11 

22 

Th 

1  59  28.46 

0.360 

12  11 19.4 

50.46 

15  56.10 

8.75 

1  29.20 

0.496 

2    0  57.66 

23 

Fr 

2    3  13.82 

9.378 

12  31  24.1 

49.94 

15  55.85 

8.75 

1  40.89 

0.478 

2    4  54.22 

24 

Sa 

2    6  58.62 

9.397 

12  51 16.3 

40.41 

15  55.60 

8.75 

1  52.15 

0.460 

2    8  60.77 

25 

Su 

2  10  44.38 

9.416 

13  10  55.8 

48.87 

15  55.36 

8.74 

2    2.95 

0.440 

2  12  47.32 

26 

Mo 

2  14  30.59 

0.436 

+13  30  22.3 

+48.32 

15  55.11 

8.74 

+2  13.29 

40.421 

2  16  43.88 

27 

Tu 

2  18  17.28 

0.466 

13  49  35.3 

47.76 

15  54.87 

8.74 

2  23.15 

0.401 

^2  20  40.43 

28 

We 

2  22    4.46 

0.476 

14   8  34.7 

47.18 

15  54.63 

8.74 

2  32.53 

0.380 

2  24  86.98 

29 

Th 

2  25  52.13 

9.407 

14  27  20.1 

46  J» 

15  54.39 

8.73 

2  41.41 

0.360 

2  28  33.54 

SO 

Fr 

2  29  40.31 

0.518 

14  45  51.2 

45.99 

15  54.15 

8.73 

2  49.79 

0.338 

2  82  90.09 

May    1 

Sa 

2  33  29.01 

0.540 

+15   4    7.6 

+45.38 

15  58.92 

8.73 

+2  57.64 

+0.316 

2  36  26.65 

2 

Su 

2  37  18.24 

0.563 

15  22   9.2 

44.75 

15  53.68 

8.73 

3    4.96 

0.294 

2  40  23.20 

3 

Mo 

2  41    8.01 

0.586 

15  39  55.5 

44.11 

15  53.45 

8.73 

3  11.74 

0.371 

2  44  19.76 

4 

Tu 

2  44  58.33 

0.600 

15  57  26.3 

43.45 

15  53.22 

8.72 

3  17.97 

0.248 

2  48  16.31 

5 

We 

2  48  49.22 

0.632 

16  14  41.3 

42.79 

15  52.99 

8.72 

3  23.65 

0.225 

2  52  12.86 

6 

Th 

2  52  40.67 

0.666 

+16  31 40.2 

442.11 

15  52.76 

8.72 

+3  28.75 

40.201 

2  56    9.42 

7 

Ft 

2  56  32.70 

0.680 

16  48  22.6 

41.42 

15  52.53 

8.72 

3  33.28 

0.176 

3    0    5.97 

8 

Sa 

3    0  25.31 

0.704 

17   4  48.3 

40.72 

15  52.30 

8.72 

3  37.22 

0.152 

3    4    2.53 

9 

Su 

3    4  18.50 

0.729 

17  20  57.0 

40.00 

15  52.08 

8.71 

3  40.58 

0.128 

3    7  69.08 

10 

Mo 

3    8  12.29 

0.754 

17  36  48.4 

39.27 

15  51.86 

8.71 

3  43.85 

O.IOS 

3  11  55.64 

11 

Tu 

3  12    6.67 

0.778 

+17  52  22.2 

+38.53 

15  51.64 

8.71 

+3  45.53 

40.078 

3  15  52.19 

12 

We 

3  16    1.64 

0.808 

18   7  38.0 

87.78 

15  51.42 

8.71 

3  47.11 

0.054 

3  19  48.75 

13 

Th 

3  19  57.20 

0.828 

18  22  35.6 

87.02 

15  51.21 

8.71 

3  48.10 

0.029 

3  23  45.30 

14 

Fr 

3  23  53.36 

0.852 

18  37  14.8 

36.24 

15  51.00 

8.70 

3  48.50 

+0.004 

3  27  41.86 

15 

Sa 

3  27  50.10 

0.876 

18  51  35.1 

35.45 

15  50.80 

8.70 

3  48.81 

-O.OSO 

3  31  38.42 

16 

Su  1  3  31  47.43 

0.901 

+19   5  36.4 

+34.65 

15  50.60 

8.70 

+3  47.54 

-0.044 

3  35  34.97 

17 

Mo 

1  3  35  45.33 

0.9M 

+19  19  18.3 

+33.84 

15  50.40 

8.70 

+3  46.19 

-0.068 

3  39  31.52 

SUN,  1920 

• 

7 

FOR  GREENWICH  MEAN  NOON. 

1 

Dste. 

True 
JjmgltaiA: 

V»r. 
Hmir. 

Lati- 
tude. 

LQewitkmof 

th*  Radius 

VMtorofthe 

Earth. 

Var. 
M«xr. 

Prec. 

In 

Long. 

Nat. 

in 

Long. 

Ab«r- 
ration. 

True 

ObUo- 

uity. 

MttuxTlma 

or  Sidereal 

Noon. 

•     t      tt 

ft 

ir 

/» 

n 

n 

23»28' 
1$ 

h  m      s 

Apr.   1 

•  92 

1128    0.8 

147.86 

-0.64 

9.999  8582 

+51.7 

12.50 

+12.57 

20.47 

53.08 

2318   0.29 

2 

93 

12  27    8.4 

147.77 

0.56 

9.999  9825!    51.9 

12.64 

12.52 

20.47 

63.07 

2314    4.38 

3 

94 

13  26  13.8 

147.08 

0.46 

0.000 1073     52.1 

12.78 

12.47 

20.46 

53.05 

2310    8.48 

4 

95 

14  25  17.3 

147.60 

0.34 

0.000  2326;     52.8 

12.91 

12.42 

20.45 

63.03 

23   612.67 

5 

96 

15  24  18.8 

147.52 

0.22 

0.000  3583;    52.4 

13.05 

12.37 

20.45 

53.02 

23    216.66 

6 

97 

16  23  18.3 

147.44 

-0.09 

0.000  4843  1  +52.5 

13.19 

+12.32 

20.44 

53.00 

22  58  20.76 

7 

98 

17  22  16.0 

147.36 

+0.04 

0.000  6105      92» 

13.33 

12.28 

20.44 

62.98 

22  54  24.85 

8 

99 

18  21  11.8 

147.29 

0.15 

0.000  7369 

52.0 

13.46 

12.23 

20.43 

52.96 

22  50  28.94 

9 

100 

19  20    5.8 

147.21 

0.25 

0.000  8632 

08.e 

13.60 

12.18 

20.42 

52.94 

22  46  33.04 

10 

101 

20  18  58.0 

147.14 

0.34 

0.000  9895 

52.0 

13.74 

12.14 

20.42 

52.92 

22  42  37.13 

11 

102 

21  17  48.5 

147.07 

+0.41 

0.001 1155 

+52^ 

13.88 

+12.10 

20.41 

52.90 

22  38  41.22 

12 

103 

22  16  37.3 

147.00 

0.45 

0.001 2411 

58.3 

14.01 

12.05 

20.41 

52.88 

22  34  45.32 

13 

104 

23  15  24.3 

146.02 

0.46 

0.001  8662 

52.0 

14.15 

12.01 

20.40 

52.86 

22  30  49.41 

14 

105 

24  14    9.6 

146.85 

0.44 

0.001 4906 

51.6 

14.29 

11.97 

20.39 

62.84 

22  26  53.60 

15 

106 

25  12  53.2 

146.7S 

0.39 

0.001  6141 

51.3 

14.43 

11.98 

20.39 

62.82 

22  22  57.60 

16 

107 

26  11  35.0 

146.71 

+0.31 

0.001  7367 

+50.9 

14.57 

+11.89 

20.38 

52.79 

22  19    1.69 

17 

108 

27  10  15.1 

146.08 

0.21 

0.001  8582 

50.4 

14.70 

11.85 

20.38 

52.77 

22  15    5.78 

18 

109 

28    8  53.3 

146.56 

+0.08 

0.001  9785 

40.8 

14.84 

11.82 

20.37 

52.76 

22  11    9.87 

19 

110 

29    7  29.5 

146.47 

-0.06 

0.002  0974 

49.8 

14.98 

11.78 

20.37 

52.73 

22    7  13.97 

20 

111 

30    6    3.9 

146.30 

0.20 

0.002  2150 

48.7 

15.12 

11.75 

20.36 

52.70 

22   318.06 

21 

112 

31    4  36.1 

146.30 

-0.84 

0.002  3313 

+48.2 

15.25 

+11.71 

20.36 

62.68 

21  59  22.15 

22 

113 

32    3    6.3 

146.21 

0.47 

0.002  4463 

47.7 

15.39 

11.68 

20.35 

62.66 

21  56  26.24 

23 

114 

33    134.4 

146.12 

0.58 

0.002  5601 

47.2 

15.53 

11.65 

20.34 

52.63 

21  51  30.34 

24 

115 

34    0    0.3 

146.0B 

0.66 

0.002  6727 

46.7 

15.67 

11.62 

20.34 

52.60 

21  47  34.43 

25 

116 

34  58  24.0 

146.94 

0.71 

0.002  7844 

46.4 

15.80 

11.59 

20.33 

62.68 

21 43  38.52     ^ 

26 

117 

35  56  45.6 

145.86 

-0.72 

0.002  8952 

+46.0 

15.94 

+11.57 

20.33 

62.56 

21 39  42.61 

27 

118 

36  55    5.1 

145.77 

0.71 

0.003  0052 

45.7 

16.08 

11.54 

20.32 

62.58 

21 35  46.71 

28 

119 

37  53  22.5 

145.0B 

0.67 

0.003  1146 

45.4 

16.22 

11.52 

20.32 

62.50 

21  31  60.80 

29 

120 

38  51  87.9 

145.00 

0.60 

0.003  2233 

45,2 

16.35 

11^ 

20.31 

62.48 

21  27  64.89 

90 

121 

39  49  51.3 

145.52 

0.50 

0.003  3315 

45.0 

16.49 

11.48 

20.31 

62.46 

21 23  58.98 

May  1 

122 

40  48    2.8 

145.44 

-0.38 

0.008  4392 

+44.8 

16.63 

+11.46 

20.30 

62.43 

2120   3.07 

2 

123 

4146  12.5 

146.37 

0.25 

0.008  5463 

44«5 

16.77 

11.44 

20.30 

52.40 

2116    7.17 

3 

124 

42  44  20.4 

145.30 

-0.12 

0.003  6529 

44.3 

16.90 

11.42 

20.29 

62.37 

21 12  11.26 

4 

125 

43  42  26.7 

145.23 

+0.01 

0.003  7589 

44.0 

17.04 

11.41 

20.29 

62.36 

21    815.35 

5 

126 

44  40  31.3 

145.16 

0.14 

0.003  8643 

43.8 

17.18 

11.40 

20.28 

52.32 

21    419.44 

6 

127 

45  38  34.4 

145.10 

+0.25 

0.0039690 

+43.5 

17.32 

+U.38 

20.28 

62.29 

21   0  23.53 

7 

128 

46  36  36.1 

145.04 

0.34 

0.004  0729 

43.1 

17.45 

11.37 

20.27 

62.27 

20  56  27.62 

8 

129 

47  34  36.3 

144.08 

0.41 

0.004  1760 

42.7 

17.59 

11.36 

20.27 

62.24 

20  52  31.71 

9 

130 

48  32  35.1 

144.02 

0.46 

0.004  2780 

42.3 

17.73 

11.35 

20.26 

62.22 

20  48  35.80 

10 

131 

49  30  32.5 

144.86 

0.48 

0.004  3790 

41.8 

17.87 

11.36 

20.26 

62.19 

20  44  39.90 

11 

132 

50  28  28.7 

144.81 

+0.47 

0.004  4787 

+41.3 

18.01 

+11,34 

20.25 

62.16 

20  40  43.99 

12 

133 

51  26  23.6 

144.76 

0.42 

0.004  5771 

40.7 

18.14 

11.34 

20.25 

52.14 

20  36  48.08 

13 

134 

52  24  17.3 

144.71 

0.35 

0.004  6740 

40.0 

18.28 

11.34 

20.25 

62.11 

20  32  62.17 

14 

135 

53  22    9.7 

144.06 

0.26 

0.004  7693 

89.3 

18.42 

11.34 

20.24 

62.09 

20  28  66.26 

15 

136 

54  20    0.9 

144.61 

0.15 

0.004  8627 

88.5 

18.56 

U.34 

20.21 

52.06 

20  25   0.35 

16 

137 
1381 

65  17  50.9 

141.55 

+Oi)l 

0.004  9541 

+87.7 

18.69 

+11.34 

20.23 

52.04 

20  21   4.44 

17 

56  15  39.5 

144.50 

-^.13 

0.005  0435 

•H)6.8 

18.83 

+11.34 

20.23 

52.01 

2017    8.63 

8 


STJN,  1920. 

FOR  GREENWICH  MEAN  NOON. 


Date. 

^4 

Asoendon. 

Var. 
Srar. 

Apperant 
Dadhuitiqn. 

Var. 
Boar. 

Bami- 
dtamatar. 

Hor. 
Far. 

Bquatkn 

oTTliiia. 

App.— Maao. 

Var. 
Hour. 

Sidanal  Ttae, 

OTBi8»itA«n. 

ikMioflfaan 

km      B 

s 

O          t            tf 

ff 

*     // 

ff 

m      8 

s 

h    m      8 

Ifay  17 

Mo 

8  35  45.33 

0.9M 

+19  19  18.3 

+33.84 

15  60.40 

8.70 

+8  46.19 

-4>.068 

8  39  81.82 
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8.66 

6    4.69 

0J76 

7  47  54.59 

20 

Tu 

7  57  59.65 

10.007 

20  40  53.3 

28.06 

16  46.27 

8.66 

6    8.50 

0.161 

7  51  51.15 

21 

We 

8    1  59.54 

9.983 

+20  29  29.6 

'28.92 

1646.35 

8.66 

-6  11.84 

-0.197 

7  55  47.71 

22 

Th 

8    5  58.85 

9.950 

20  17  45.3 

29.77 

1646.44 

8.66 

6  14.69 

0.109 

7  69  44.26 

23 

Fr 

8    9  57.57 

9.934 

20    5  40.7 

30.61 

1646.63 

8.66 

6  16.75 

0.078 

8    3  40.82 

24 

Sa 

8  13  55.70 

9.909 

19  53  16.0 

31.44 

1646.62 

6.66 

6  18.32 

O.0S3 

8    7  37.37 

25 

Su 

8  17  53.22 

9.884 

19  40  31.5 

32.26 

16  46.72 

8.66 

6  19.29 

0.038 

8  11  33.93 

26 

Mo 

8  21  50.13 

9.856 

+19  27  27.4 

-33.07 

16  46.82 

8.67 

-6  19.66 

-0.002 

8  15  ao.48 

27 

Tu 

8  25  46.44 

9.834 

1914    3.9 

38.87 

16  46.93 

8.67 

6  19.40 

40.023 

8  19  27.04 

28 

We 

8  29  42.14 

9.806 

19   0  21.4 

34.66 

1647.04 

8.67 

6  18.56 

0.048 

8  23  23.60 

29 

Th 

8  33  37.23 

9.783 

18  46  20.1 

35.44 

15  47.15 

8.67 

6  17.08 

0.074 

8  27  20.15 

30 

Fr 

8  37  31.72 

9.758 

18  32   0.3 

36.90 

16  47.27 

8.67 

6  16.01 

0.090 

8  81  16.71 

31 

Sa 

8  41  25.60 

9.732 

+18  17  22.3 

-36.96 

1547.38 

8.67 

-6  12.33 

44).194 

8  35  13.26 

Aug.   1 

Su 

8  45  18.87 

9.707 

18    2  26.2 

37.71 

16  47.50 

8.67 

6    9.06 

0.140 

8  39    9.82 

2 

Mo 

8  49  11.54 

9.682 

17  47  12.4 

38.44 

15  47.63 

8.67 

6    5,17 

0.174 

8  43    6.37 

3 

Tu 

8  53    3.62 

9.658 

17  31 41.2 

30.16 

16  47.76 

8.67 

6    0.69 

0.109 

8  47    2.93 

4 

We 

8  56  55.11 

9.633 

17  15  52.9 

38.87 

15  47.88 

8.68 

5  56.62 

0.923 

8  50  59.48 

5 

Th 

9    0  46.01 

9.609 

+16  69  47.6 

-40.86 

16  48.01 

8.68 

-5  49.97 

40.948 

8  64  56.04 

6 

Fr 

9    4  36.33 

9.685 

16  43  25.8 

41.95 

15  48.15 

8.68 

5  43.74 

0.972 

8  58  52.59 

7 

Sa 

9    8  26.07 

9.661 

16  26  47.6 

41.92 

1648.29 

8.68 

5  36.93 

0.296 

9    2  49.14 

8 

Su 

9  12  15.25 

9.637 

16   9  53.5 

42.58 

1648.43 

8.68 

6  29.66 

0.$19 

9    6  45.70 

9 

Mo 

9  16    3.86 

9.614 

15  52  43.7 

43.23 

1648.58 

8.68 

6  21.61 

0.349 

9  10  42.25 

10 

Tu 

9  19  51.91 

9.491 

+16  36  18.5 

-43.86 

15  48.73 

8.68 

-6  13.11 

40.866 

9  14  38.81 

11 

We 

9  23  39.41 

9.468 

15  17  38.3 

44.48 

1548.89 

8.68 

5    4.05 

0.889 

9  18  35.36 

12 

Th 

9  27  26.36 

9.445 

14  59  43.3 

45.09 

16  49.06 

8.69 

4  54.44 

0.419 

9  22  31.92 

13 

Fr 

9  31  12.75 

9.432 

14  41 33.9 

45.68 

16  49.21 

8.69 

4  44.28 

0.436 

9  26  28.47 

14 

Sa 

9  34  58.60 

9.399 

14  23  10.5 

46.96 

1649.38 

8.69 

4  33.68 

0.457 

9  30  25.02 

15 

Su 

9  38  43.91 

9.377 

+14   4  33.4 

-46.83 

16  49.56 

8.69 

-4  22.33 

40.480 

9  34  21.58 

16 

Mo 

9  42  28.69 

9.866 

+13  45  42.8 

-47  J8 

15  49.74 

8.09 

-4  10.65 

4O.80B 

9  88  18«1S 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

9 

True 
Longitude. 

Var. 

Lati- 
tude. 

Logarfthm  Of 

the  Radius 

Vector  of  the 

Earth. 

Var. 
HMir. 

Prec. 

In 
Long. 

Nut. 

in 

Ixaig. 

Aber- 
ration. 

True 

ObUq. 

ulty. 

HeonTime 

of  Sidereal 

Noon. 

•     t     tf 

tt 

/» 

tt 

ft 

t» 

33*34' 
It 

h  m      s 

July   1 

1S3 

99 18  52.1 

143.95 

+0.49 

0.007  1947 

+  2.0 

25.02 

+12.30 

20.13 

51.37 

17  20  12.54 

2 

184 

10016   2.9 

143.95 

0.55 

0.007  1987 

1.4 

25.16 

12.32 

20.13 

51.37 

17  16  16.63 

3 

185 

101 13  13.6 

142.95 

0.58 

0.007  2012 

+  0.7 

25.30 

12.35 

20.13 

51.37 

17  12  20.72 

4 

186 

102 10  24.4 

142.95 

0.59 

0.007  2021 

0.0 

25.44 

12.37 

20.13 

51.36 

17    8  24.81 

5 

187 

103    7  35.4 

142.96 

0.57 

0.007  2014 

-0.6 

25.57 

12.40 

20.13 

51.36 

17    4  28.90 

6 

188 

104    4  46.6 

142.98 

+0.52 

0.007  1991 

-  1.8 

25.71 

+12.42 

20.13 

51.36 

17    0  32.99 

7 

189 

105    158.2 

142.90 

0.45 

0.007  1951 

2.1 

25.85 

12.44 

20.13 

51.37 

16  56  37.08 

8 

190 

105  59  10.2 

143.01 

0.35 

0.007  1892 

2.9 

25.99 

12.46 

20.13 

51.37 

16  52  41.17 

9 

191 

106  56  22.5 

143.03 

0.24 

0.007  1813 

3.7 

26.12 

12.49 

20.13 

51.37 

16  48  45.26 

10 

192 

107  53  35.4 

143.05 

+0.11 

0.007  1714 

4.6 

26.26 

12.61 

20.13 

51.38 

16  44  49.34 

11 

193 

108  50  48.8 

143.07 

-0.03 

0.0071593 

-5.5 

26.40 

+12.53 

20.13 

51.38 

16  40  53.43 

12 

IM 

109  48    2.7 

143.09 

0.15 

0.007  1448 

6.5 

26.54 

12.55 

20.13 

51.38 

16  36  57.52 

13 

195 

110  45  17.1 

143.11 

0^ 

0.007  1279 

7.6 

26.67 

12.56 

20.13 

51.39 

16  33    1.61 

14 

196 

111  42  32.0 

143.13 

0.37 

0.007  1083 

8.7 

26.81 

12.58 

20.13 

51.39 

16  29   5.70 

15 

197 

112  3947.4 

143.15 

0.44 

0.007  0861 

9.8 

26.95 

12.60 

20.13 

51.40 

16  25    9.79 

16 

196 

113  37    3.2 

143.17 

-0.48 

0.007  0612 

-10.9 

27.09 

+12.61 

20.13 

51.40 

16  21 13.88 

17 

199 

114  34  19.3 

143.18 

0.49 

0.007  0336 

12.0 

27.23 

12.63 

20.14 

51.41 

16  17  17.97 

18 

20O 

115  31 35.8 

143.19 

0.46 

0.007  0034 

13.1 

27.36 

12.64 

20.14 

51.42 

16  13  22.06 

19 

201 

116  28  52.5 

143.20 

0.40 

0.006  9707 

14.1 

27.50 

12.65 

20.14 

51.42 

16    9  26.15 

20 

202 

117  26    9.5 

143.21 

0.32 

0.006  9355 

15.1 

27.64 

12.66 

20.14 

51.43 

16   5  30.24 

21 

203 

118  23  26.8 

143.33 

-0.22 

0.006  8961 

-16.0 

27.78 

+12.67 

20.14 

51.44 

16    134.33 

22 

204 

119  20  44.3 

143.34 

-0.10 

0.006  8586 

16.9 

27.91 

12.68 

20.14 

51.45 

15  57  38.42 

23 

205 

12018   2.2 

143.25 

+0.02 

0.006  8172 

17.7 

28.05 

12.69 

20.15 

51.46 

15  53  42.51 

24 

206 

121 15  20.4 

143.37 

0.15 

0.006  7738 

18.4 

28.19 

12.70 

20.15 

51.47 

15  49  46.60 

25 

207 

122  12  39.1 

143.39 

0.27 

0.006  7288 

19.1 

28.33 

12.70 

20.15 

51.47 

15  45  50.69 

28 

206 

123    9  58.2 

143.31 

+0.39 

0.006  6820 

-19.8 

28.46 

+12.71 

20.15 

51.48 

15  41  54.78 

27 

209 

124    7  17.8 

143.33 

0.49 

0.006  6337 

30.4 

28.60 

12,71 

20.15 

51.49 

15  37  58.87 

28 

210 

125   4  38.1 

143.16 

0.57 

0.006  5839 

21.0 

28.74 

12.71 

20.16 

51.30 

15  34    2.96 

29 

211 

126    159.0 

143.30 

0.62 

0.006  6327 

21.6 

28.88 

12.71 

20.16 

51.51 

15  30    7.05 

30 

212 

126  59  20.6 

143.43 

0.66 

0.006  4802 

22.3 

29.01 

12.71 

20.16 

51.52 

15  26  11.14 

31 

213 

127  56  43.0 

143.45 

+0.67 

0.006  4263 

-22.7 

29.15 

+12.70 

20.16 

51.53 

15  22  15.24 

Ai«.  1 

214 

128  54    6.4 

143.49 

0.65 

0.006  3711 

23.3 

29.29 

12.70 

20.17 

51.54 

15  18  19.33 

2 

215 

129  51  30.7 

143.54 

0.60 

0.006  3146 

23.8 

29.43 

12.69 

20.17 

51.56 

15  14  23.42 

S 

216 

13048  56.1 

143.68 

0.53 

0.006  2568 

24.4 

29.56 

12.69 

20.17 

51.57 

15  10  27.51 

4 

217 

131  46  22.6 

143.63 

0.44 

0.006  1976 

25.0 

29.70 

12.68 

20.17 

51.58 

15    6  31.60 

5 

218 

132  43  50.3 

143.68 

40.33 

0.006  1369 

-35.6 

29.84 

+12.67 

20.18 

51.59 

15    2  35.69 

6 

219 

133  41 19.3 

143.74 

0.20 

0.006  0748 

26.2 

29.98 

12.66 

20.18 

51.60 

14  58  39.78 

7 

220 

134  38  49.7 

143.79 

+0.07 

0.006  0111 

36.9 

30.12 

12.65 

20.18 

51.61 

14  54  43.87 

8 

221 

135  36  21.4 

143.85 

-0.06 

0.005  9456 

27.7 

30.25 

12.63 

20.19 

51.62 

14  50  47.96 

9 

222 

136  33  54.5 

143.91 

0.17 

0.005  8783 

38.5 

30.39 

12.62 

20.19 

51.64 

14  46  52.06 

10 

223 

137  31  29.0 

143.97 

-0.27 

0.005  8090 

-39.3 

30.53 

+12.60 

20.19 

51.65 

14  42  56.15 

11 

224 

138  29   4.9 

144.03 

0.35 

0.005  7376 

30.3 

30.67 

12.58 

20.20 

51.66 

14  39   0.24 

12 

225 

139  26  42.2 

144.06 

0.39 

0.005  6640 

31.1 

30.80 

12.56 

20.20 

51.67 

14  35   4.33 

13 

226 

140  24  20.9 

144.14 

0.40 

0.005  5881 

33.1 

30.94 

12.54 

20.20 

51.68 

14  31    8.42 

14 

227 

14122   0.8 

144.19 

0.38 

0.005  5099 

33.0 

31.08 

12.52 

20.21 

51.69 

14  27  12.52 

15 

228 

142  19  42.0 

144.34 

^.33 

0.005  4295 

-34.0 

31.22 

+12.50 

?0.21 

51.70 

14  23  16.61 

16 

229 

143  17  24.3 

144.39 

-0.25 

0.005  3468 

-84.9 

31.35 

+12.48 

20.21 

51.71 

14  19  20.70 

12 
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FOR  GREENWICH  MEAN  NOON. 


Bate. 

^ssr* 

Var. 

Apparant 

Var. 
Hmr. 

Somi- 
dJamator. 

Hor. 
Par. 

Bqitttkin 

ofrime. 

App^Maan. 

Var. 
Hour. 

SidanalTiB^ 

orm^ijoS 

BlonorXMB 

Son. 

h  m      8 

a 

•     /     // 

It 

/      ff 

tt 

m      a 

8 

Ii  m     8 

Aug*  16 

Mo 

9  42  28.69 

0.356 

+13  45  42.8 

-47.88 

15  49.74 

8.69 

-  4  10.55 

•i4>J0a 

9  3818.13 

17 

Tu 

9  46  12.93 

0.332 

13  26  39.2 

47.02 

15  49.92 

8.69 

3  68.24 

OJM 

0  42  14.69 

IB 

We 

9  49  66.64 

0.311 

13   7  22.8 

4S.44 

15  60.11 

8.70 

3  45.40 

0.646 

9  46  11.24 

19 

Th 

9  53  39.85 

0.200 

12  47  54.1 

48.05 

15  50.31 

8.70 

3  32.05 

0.697 

9  50   7.80 

20 

Fr 

9  57  22.54 

O.MB 

12  28 13.3 

40.45 

15  60.61 

8.70 

318.20 

0.668 

•  54   4.35 

21 

Sa 

10   1   4.75 

0.940 

+12   8  20.6 

-40.03 

15  60.71 

8.70 

-  8   3.85 

•frOjOOS 

9  58  O.90 

22 

Stt 

10   4  46.47 

0.820 

11  48  16.5 

50.40 

15  50.91 

8.70 

2  49.02 

OiOB 

Id    157.46 

23 

Mo 

10   8  27.73 

0.210 

1128    1.3 

50.80 

15  51.12 

8.70 

2  33.72 

0.647 

10    5  54.01 

24 

Tu 

1012   8.54 

0.101 

11    7  35.2 

51.81 

15  51.33 

8.71 

217.98 

OJ06 

10    9  50.56 

26 

We 

10 15  48.91 

0.173 

10  46  58.6 

51.74 

15  51.54 

8.71 

2    1.79 

0.683 

10  13  47.11 

26 

Th 

10 19  28.86 

O.IM 

+10  26  11.8 

-^.16 

15  51.75 

8.71 

-  1 45.19 

40.700 

10  17  43.67 

27 

Fr 

10  23   8.40 

0.140 

10   515.1 

52.56 

15  51.97 

8.71 

128.18 

0.717 

10  21 40.22 

28 

Sa 

10  26  47.56 

0.134 

9  44   8.8 

52.06 

15  52.19 

8.71 

110,79 

0.732 

0 

10  25  36.77 

29 

Su 

10  30  26.36 

0.100 

9  22  53.1 

53.34 

15  52.41 

8.72 

0  53.08 

0.747 

10  29  33.33 

30 

Mo 

10  34   4.80 

0.005 

9    128.5 

53.71 

15  52.63 

8.72 

0  34.92 

0.761 

10  33  29.88 

31 

Tu 

10  37  42.92 

0.082 

+  8  39  55.2 

-54.06 

15  52.85 

8.72 

*  0  16.48 

40.776 

10  37  26.43 

Sept.  1 

We 

10  41  20.72 

0.000 

8  18  13.4 

54.41 

15  53.07 

8.72 

+  0    2.26 

0.787 

10  41 22.98 

2 

Tk 

10  44  58.24 

0.06B 

7  56  23.6 

54.74 

15  53.30 

8.72 

0  21.29 

0.700 

10  45  19.54 

3 

Ft 

10  48  35.50 

0.047 

7  34  26.0 

66.05 

15  53.53 

8.73 

0  40.50 

O.800 

10  49  16.09 

4 

Sa 

10  52  12.51 

0.037 

7  12  21.0 

56.30 

15  63.76 

8.73 

1   0.14 

0.810 

10  53  12.64 

6 

Su 

10  55  49.28 

0.028 

+  650   8.8 

-56.66 

15  53.90 

8.73 

+  1 19.91 

40J88 

10  57    9.19 

6 

Mo 

10  59  25.85 

0.020 

6  27  49.7 

55.03 

15  54.22 

8.73 

139.89 

0.886 

11    1   5.75 

7 

Tu 

11   3   2.24 

0.012 

6   5  24.2 

56.10 

15  54.46 

8.74 

2   0.06 

0.844 

11    5   2.30 

8 

We 

11    6  38.45 

0.005 

5  42  52.5 

56.44 

15  54.70 

8.74 

2  20.41 

0.861 

11   8  58.85 

9 

Th 

11 10 14.50 

8.000 

5  20  15.0 

56.68 

15  54.94 

8.74 

2  40.91 

0.867 

U  12  55.40 

10 

Fr 

11 13  50.41 

8.004 

+  4  67  32.1 

-56.00 

15  55.18 

8.74 

+  8    1.55 

40.862 

11 16  51.96 

11 

Sa 

11 17  26.19 

8.080 

4  34  44.0 

57.10 

15  55.43 

8.74 

8  22.31 

0.867 

11  20  48.51 

12 

Su 

1121    1.87 

8.085 

4  11 51.1 

57.20 

15  55.68 

8.75 

3  43.19 

0.872 

11 24  45.06 

18 

Mo 

11  24  37.45 

8.081 

3  48  53.9 

57.47 

15  55.94 

8.75 

4   4.16 

0.876 

11 28  41.61 

14 

Tu 

11  28  12.95 

8.078 

3  25  52.6 

57.68 

15  56.19 

8.75 

4  25.22 

O.870 

11 32  38.16 

15 

We 

11  31 48.38 

8.076 

+  3   2  47.6 

-57.78 

15  56.45 

8.75 

+  4  46.34 

40.881 

11  36  34.72 

16 

Th 

11  35  23.77 

8.074 

2  39  39.2 

57.01 

15  56.72 

8.76 

5   7.50 

0.883 

11 40  31.27 

17 

Fr 

11  38  59.12 

8.073 

2 16  27.8 

58.03 

15  56.98 

8.76 

5  28.70 

0.884 

11 44  27.82 

18 

Sa 

11 42  34.46 

8.073 

1 53  13.7 

58.14 

15  57.25 

8.76 

5  49.91 

0.884 

11 48  24.37 

19 

Su 

1146    9.81 

8.074 

1  29  57.2 

58.23 

15  57.52 

8.76 

6  11.11 

0.883 

11  52  20.92 

20 

Mo 

11  49  45.19 

8.075 

+  1    6  38.8 

-58.30 

15  57.79 

8.77 

+  6  32.29 

40.881 

11 56  17.48 

21 

Tu 

11  53  20.61 

8.077 

0  43  18.7 

58.37 

15  58.06 

8.77 

6  53.42 

0.870 

12   014.0S 

22 

We 

11  56  56.10 

8.081 

+  0  19  57.2 

56.41 

15  58.34 

8.77 

714.48 

0.876 

12   410.58 

23 

Th 

12   0  31.68 

8.086 

-  0   3  25.2 

58.45 

15  58.61 

8.77 

7  35.45 

0.872 

12   8    7.13 

24 

Fr 

12   4    7.37 

S.O0O 

0  26  48.4 

68.47 

15  58.89 

8.78 

7  56.32 

0.867 

1212   3.68 

25 

Sa 

12    7  43.19 

8.000 

-  0  60  11.9 

-M.48 

15  59.16 

8.78 

+  8  17.05 

40.861 

1216   0.24 

26 

Su 

12  11 19.16 

0.003 

1 13  35.4 

58.47 

15  59.44 

8.78 

8  37.63 

0.854 

12  19  56.79 

27 

Mo 

12  14  55.32 

0.011 

136  58.6 

58.46 

15  59.71 

8.78 

8  58.02 

0.845 

12  2363.84 

28 

Tu 

12  18  31.68 

O.OU) 

2   0  21.2 

68.42 

15  59.99 

8.79 

918.21 

0.837 

12  27  49.89 

29 

We 

12  22   8.26 

0.030 

2  23  42.8 

58.37 

16   0.26 

8.79 

9  38.18 

0.827 

12  31 46.44 

80 

?rh 

12  25  45.10 

0.041 

-  2  47    3.1 

-58.31 

16   0.53 

8.79 

+  9  67.89 

40.816 

12  85  42.99 

Oct.    1 

Fr 

12  29  22.22 

0.0S3 

-  3  10  21.8 

-18.24 

16   0.80 

8.79 

+10  17.33 

40.804 

12  39  39.55 

SUN,  1920. 

FOR  GREENWICH  MEAN  NOON. 
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I>at«. 

True 
Loi^^tiide. 

Var. 
Mm. 

tatl- 
tnde. 

Louillliiii  of 

tkiRtdlas 

VMtaroftlM 

Barth. 

Vw. 

Prec. 

In 
Long. 

Nat. 

In 
Looff. 

Abflr> 
ration. 

True 
ObU«- 
nity; 

IfoanTime 

ofSklinal 

Noon. 

Aag.l« 

229 

m        t         tt 

UH 17  24.3 

It 

•-OJ25 

0.0053468 

-84.9 

81.35 

+12.48 

It 
20.21 

33*38' 
II 

51.71 

h  m      s 
14  19  20.70 

17 

230 

14415   7.8 

144  .t4 

0.15 

0.0952621 

86.7 

31.49 

12.45 

20.22 

51.72 

14  15  24.79 

18 

231 

14512  52.5 

144  J8 

--OJ08 

0.0951758 

88.6 

81.63 

12.42 

20.22 

51.73 

14  11  28.88 

19 

232 

146 10  38.2 

144.48 

+0.10 

0.005  !M8 

87.3 

81.77 

12.89 

20.23 

51.74 

14    7  32.98 

20 

283 

147   8  25.1 

144.48 

0.28 

0.094  9065 

87.9 

31.90 

12.86 

20.23 

51.76 

14    8  37.07 

21 

234 

148   613.1 

144.18 

+0.35 

0.004  9047 

-88.8 

32.04 

+12.83 

20.23 

51.77 

13  59  41.16 

22 

295 

149  4   2.8 

144  J8 

0/46 

0.004  8114 

89.1 

32.18 

12.30 

20.24 

51.77 

13  55  45.25 

2S 

236 

150   152.7 

144  .tt 

0.55 

0.094  7168 

89.4 

32.32 

12.26 

20.24 

51.78 

13  51 49.34 

24 

237 

160  59  44.4 

144.« 

0.68 

0.0M  6211 

40.1 

32.45 

12.22 

20.25 

51.79 

18  47  53.44 

25 

238 

151 57  37.8 

144.73 

0.70 

0.094  5242 

40.8 

32.59 

12.19 

20.25 

51.80 

1348  57.53 

2S 

230 

152  55  81.6 

144.79 

+0.74 

0.094  4264 

-40.9 

82.73 

+12.15 

20iS6 

51.81 

13  40    1.62 

27 

240 

158  5827.2 

144.88 

0.75 

0.004  3277 

41.3 

32.87 

12.11 

20.26 

51.82 

13  36    5.72 

28 

241 

154  51 24.3 

144.91 

0.73 

0.094  2282 

41.8 

38.00 

12.07 

20.27 

51.83 

1382    9.81 

29 

242 

155  49  23.0 

144.9S 

0.68 

0.0041280 

41JI 

33.14 

12.03 

20.27 

51.83 

18  28  13.90 

80 

24d 

156  47  28.8 

146.96 

0.61 

0.004  0271 

43.3 

83.28 

11.99 

20.28 

51.84 

13  24  18.00 

81 

244 

157  45  25.2 

148.12 

-M).51 

0.066  9256 

-42.4 

38.42 

+11.94 

20.28 

51.85 

13  20  22.09 

atpt.1 

245 

15843  28.9 

146.19 

0.40 

0.0088285 

43.7 

33.56 

11.90 

20.28 

51.85 

18  16  26.18 

2 

246 

150  41 34.4 

146.97 

0.27 

0.0687206 

43.0 

83.69 

11.85 

20.29 

51.86 

13  12  30.27 

8 

247 

160  89  41.9 

146.86 

+0.13 

0.006  6170 

43.8 

33.83 

11.81 

20.29 

51.86 

18   8  34.37 

4 

248 

161  37  51.3 

146.44 

0.00 

9.006  5127 

43.8 

83.97 

11.76 

20.80 

51.87 

13   4  38.46 

5 

240 

162  36   2.8 

146.83 

-0.12 

0.0084075 

>-44.0 

34.11 

+11.71 

20.30 

51.87 

13   0  42.56 

6 

250 

168  34  16.8 

146.81 

0.23 

9.0063918 

44.6 

34.24 

11.66 

20.31 

51.88 

12  56  46.65 

7 

251 

164  32  81.9    146.«| 

0.S1 

9.0061069 

46.0 

«l4.«lo 

11.61 

20.31 

51.88 

12  52  50.74 

8 

252 

165  90  49.6 

146.78 

0.36 

O.O06O854 

46.8 

34.52 

11.56 

20.32 

51.88 

12  48  54.84 

9 

2S8 

166  29   9.8 

146.86 

0.88 

0.0929755 

48.1 

34.66 

11.51 

20.32 

51.88 

12  44  58.93 

10 

254 

167  27  31.0 

148.96 

-0.37 

O.Q02  8642 

-48.7 

84.79 

+11.46 

20.33 

51.89 

12  41    3.02 

11 

255 

168  25  54.8 

148.98 

0.32 

0.092  7514 

47.8 

84.93 

11.41 

20.34 

51.89 

12  37    7.12 

12 

256 

16924  20.4 

146.U 

0^ 

0.0026871 

47.9 

85.07 

11.35 

20.84 

51.89 

12  83  11.21 

18 

257 

170  22  47.9:  I46.ta| 

0.15 

0.002  5214 

48.6 

85.21 

11.30 

20.35 

51.89 

12  29  15.30 

14 

256 

171 21 17.2 

148.98 

-0J03 

0.002  4042 

49.1 

35.34 

11.25 

20.35 

51.89 

12  25  19.40 

15 

250 

172  19  48.8 

148.88 

+0j09 

0.002  2868 

-19.8 

35.48 

+11.19 

20.86 

51.89 

12  21  23.49 

16 

260 

178 18  21.1 

148.40 

0.21 

0.002  1661 

80.1 

35.62 

11.14 

20.86 

51.88 

12  17  27.59 

17 

261 

174  16  55.6 

146.47 

034 

0.002  0458 

60.6 

35.76 

\\M 

20.87 

51.88 

12  13  31.68 

18 

262 

175 15  81.7 

148.84 

0^8 

0.001 9287 

60  Jl 

35.89 

11.02 

20.37 

51.88 

12   9  35.78 

19  263 

17614   9.6 

148.81 

0.57 

0.001 8012 

61.3 

86.03 

10.97 

20.38 

51.87 

12   5  39.87 

20 

264 

177  12  48.1 

148.88 

40.66 

0.001 6781 

--81.4 

36.17 

+10.92 

20.39 

51.87 

12    143.96 

21 

265 

178 11 30.4 

146.76 

0.72 

0.001 5545 

81.8 

36.31 

10.86 

20.39 

51.86 

11 57  48.06 

22 

266 

179 10  18.8 

148.83 

0.76 

0.0014305 

81.7 

36.45 

10.80 

20.40 

51.86 

11 53  52.15 

28 

297 

180  868.0 

148.90 

6.77 

0.001 3062 

61.8 

36.68 

10.74 

20.40 

51.85 

11 49  56.24 

24 

268 

181   7  44.5 

148.98 

0.75 

0.001 1817 

61.0 

86.72 

10.68 

20.41 

51.85 

1146   0.34 

25 

269 

182   682.8 

147.88 

-H).71 

0.001 0573 

-61.8 

36.86 

+10.63 

20.41 

51.84 

1142   4.43 

26 

270 

188   5  22.9 

147.^ 

0.64 

0.0009830 

81.8 

37.00 

10.57 

20.42 

51.83 

1138    8.53 

27 

271 

184  414.9 

147.91 

0.54 

0.0008088 

61.7 

37.13 

10.52 

20.43 

51.82 

11  34  12.62 

28 

272 

185  8   8.9 

147.90 

0.42 

0.0006850 

61.6 

37.27 

10.46 

20.43 

51.81 

11  30  16.72 

29 

273 

186  2  4.9 

147.88 

0.29 

0.000  5615 

61.4 

37.41 

10.40 

20.44 

51.80 

11  26  20.81 

30 

274 

187   1   8.1 

147.47 

+0.15 

O.00O4388 

^1.8 

37.55 

+10.85 

20.44 

51.79 

11  22  24.90 

Oct   1 

275 

188  0   8.4 

147.98 

+0.02 

0.000  3155 

-6ia 

87.68 

+10.29 

20.45 

51.78 

11 18  29.00 

14 


SUN,  1920. 

FOR  GREENWICH  MEAN  NOON. 


Pate. 

5  . 

Asoandoa. 

Var. 
Hour. 

Apparant 
DaclmatioKi. 

Var. 
Hour. 

Baml- 
dJameter. 

Hot. 
Par. 

Equation 

ofTima. 

App.— Mean. 

Var. 

SidaraalTiiM* 
orBl^itAaom- 
atonoflfMii 
Sub. 

h  m      a 

8 

m       t         ff 

It 

1 

t» 

// 

m      8 

8 

h  m      a 

Oct.    1 

Fr 

12  20  22.22 

9.053 

-  3  10  21.8 

-68.34 

16 

0.80 

8.79 

+10  17.33 

-^0.804 

12  39  39.53 

2 

Sa 

12  32  59.64 

9.006 

3  33  38.5 

58.15 

16 

1.07 

8.80 

10  36.46 

0.790 

12  43  36.10 

3 

Su 

12  36  37.38 

9.060 

3  56  52.9 

58.04 

16 

1.34 

8.80 

10  55.27 

o.no 

12  47  32.65 

4 

Mo 

12  40  15.47 

9.095 

4  20   4.6 

57.93 

16 

1.61 

8.80 

11 13.73 

0.762 

12  51 29.20 

5 

Tu 

12  43  53.93 

9.110 

4  43  13.4 

67.79 

16 

1.88 

8.80 

11  31.83 

0.746 

12  55  25.75 

6 

We 

12  47  32.77 

9.127 

-  5   6  18.7 

-67.64 

16 

2.16 

8.81 

+11  49.53 

•M).729 

12  59  22.31 

7 

Th 

12  51 12.03 

9.145 

5  29  20.3 

57.48 

16 

2.43 

8.81 

12   6.83 

0.713 

13    318.86 

8 

Fr 

12  54  51.71 

9.103 

5  52  17.7 

57.30 

16 

2.70 

8.81 

12  23.70 

0.694 

13    7  15.41 

9 

Sa 

12  58  31.84 

9.181 

6  15  10.7 

57.10 

16 

2.97 

8.81 

12  40.13 

0.675 

13  11 11.96 

10 

Su 

13    2  12.42 

9.301 

6  37  58.7 

56.89 

16 

3.24 

8.82 

12  56.10 

0.655 

1315    8.51 

11 

Mo 

13    5  53.47 

9.221 

-  7   0  41.4 

-^56.66 

16 

3.52 

8.82 

+13  11.59 

40.635 

1319    5.07 

12 

Tu 

13   9  35.02 

9.341 

7  23  18.4 

56.41 

16 

3.79 

8.82 

13  26.60 

0.616 

13  23    1.62 

13 

We 

13  13  17.06 

9.203 

7  45  49.3 

56.15 

16 

4.07 

8.82 

13  41.11 

0.594 

13  26  58.17 

14 

Th 

13  16  59.63 

9.285 

8    813.8 

65.88 

16 

4.35 

8.83 

13  55X)9 

0.673 

13  30  54.72 

15 

Fr 

13  20  42.73 

9.307 

8  30  31.4 

56.58 

16 

4.63 

8.83 

14   8.55 

0.549 

13  34  51.28 

16 

Sa 

13  24  26.37 

9.380 

-  8  52  41.7 

-65.37 

16 

4.90 

8.83 

+14  21.46 

+0.536 

13  38  47.83 

17 

Su 

13  28  10.58 

9.854 

9  14  44.4 

54.94 

16 

5.18 

8.83 

14  33.80 

0.503 

13  42  44.38 

18 

Mo 

13  31  55.37 

9.379 

9  36  39.0 

54.60 

16 

5.46 

8.84 

14  46.56 

0.478 

13  46  40.94 

19 

Tu 

13  35  40.75 

9.404 

9  58  25.2 

54.34 

16 

5,74 

8.84 

14  56.74 

0.453 

13  50  37.49 

20 

We 

13  39  26.74 

9.429 

10  20    2.6 

63.87 

16 

6.01 

8.84 

15    7.30 

0.437 

13  54  34.04 

21 

Th 

13  4313.36 

9.456 

-10  41  30.8 

-63.48 

16 

6.29 

8.84 

+15  17.24 

+0.401 

13  58  30.59 

22 

Ft 

13  47    0.62 

9.483 

11    2  49.4 

53.07 

16 

6,56 

8.85 

15  26.53 

0.373 

14    2  27.15 

23 

Sa 

13  50  48.54 

9.511 

11  23  58.P 

53.64 

16 

6.83 

8.85 

15  35.16 

0.846 

14   6  23.70 

24 

Su 

13  54  37.13 

9.539 

11  44  56.3 

53.20 

16 

7.10 

8.85 

15  43.12 

0.817 

14  10  20.25 

25 

Mo 

13  58  26.42 

9.568 

12    5  43.7 

51.75 

16 

7.37 

8.85 

15  50.39 

0.388 

14  14  16.81 

26 

Tu 

14   216.41 

9.508 

-12  26  20.1 

-61.28 

16 

7.63 

8.86 

+15  56.95 

+0.258 

14  18  13.36 

27 

We 

14   6    7.13 

0.629 

12  46  44.9 

50.79 

16 

7.89 

8.86 

16   2.79 

0.338 

14  22    9.91 

28 

Th 

14    9  58.59 

9.60O 

13   6  57.8 

50.28 

16 

8.15 

8.86 

16   7.88 

0.196 

14  26    6.47 

29 

Ft 

14  13  50.81 

9.602 

13  26  58.4 

49.76 

16 

8.41 

8.86 

16  12.21 

0.164 

14  30    3.02 

30 

Sa 

14  17  43.81 

9.725 

13  46  46.3 

49.22 

16 

8.66 

8.87 

16  15.76 

0.132 

14  33  59.58 

31 

Su 

14  21  37.60 

9.758 

-14    6  21.1 

-48.67 

16 

8.91 

8.87 

+16  ]£.53 

+0.099 

14  37  56.13 

Nov.   1 

Mo 

14  25  32.20 

9.792 

14  25  42.4 

48.10 

16 

9.15 

8.87 

16  20.49 

0.065 

14  41  52.68 

2 

Tu 

14  29  27.61 

9.826 

14  44  49.9 

47.61 

16 

9.39 

8.87 

16  21.63 

+0.030 

14  45  49.24 

3 

We 

14  33  23.85 

9.861 

15    3  43.1 

46.91 

16 

9.63 

8.87 

16  21.94 

-0.005 

14  49  45.79 

4 

Th 

14  37  20.93 

9.896 

15  22  21.6 

46.29 

16 

9.87 

8.88 

16  21.41 

0.040 

14  53  42.34 

5 

Fr 

14  41 18.85 

9.931 

-15  40  45.0 

-45.65 

16  10.11 

8.88 

+16  20.04 

-0.075 

14  57  38.90 

6 

Sa 

14  45  17.62 

9.966 

15  58  52.9 

45.00 

16  10.34 

8.88 

16  17.83 

0.110 

15    135.45 

7 

Su 

14  49  17.24 

10.002 

16  16  44.8 

44.32 

16  10.57 

8.88 

16  14.77 

0.145 

15    5  32.01 

8 

Mo 

14  53  17.72 

10.037 

16  34  20.3 

43.63 

16  10.80 

o.cn? 

16  10.85 

0.181 

15    9  28.56 

9 

Tu 

14  57  19.04 

10.073 

16  51  39.1 

42.92 

16  11.03 

8.89 

16    6.08 

0.216 

15  13  25.12 

10 

We 

15    121.22 

10.109 

-17    8  40.7 

-43.20 

16  11.26 

8.89 

+16   0.46 

-0.252 

15  17  21.67 

11 

Th 

15    5  24.24 

10.144 

17  25  24.7 

41.46 

16  11.49 

8.89 

15  53.99 

0.287 

15  21 18.23 

12 

Fr 

15    9  28.11 

10.179 

17  41  50.7 

40.70 

16  11.71 

8.89 

15  46.67 

0.322 

15  25  14.78 

13 

Sa 

15  13  32.82 

10.214 

17  57  58.3 

39.92 

16  11.94 

8.90 

15  38.51 

0.357 

15  29  11.34 

14 

Su 

15  17  38.38 

10.249 

18  13  47.0 

39.13 

16  12.16 

8.90 

15  29.52 

0.392 

15  33    7.89 

15 

Mo 

15  21  44.76 

10.283 

-18  29  16.5 

-38.32 

16  12.37 

8.90 

+15  19.69 

-0.427 

15  37    4.45 

16 

Tu 

15  25  51.98 

10.318 

-18  44  26.5 

-37.50 

16  12.59 

8.90 

+15    9.03 

-0.461 

15  41    1.00 

SUN,  1920. 
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FOR  GREENWICH  MEAN  NOON. 


I 


Date. 

True 
Longlttid*. 

Var. 

Lail- 
tuito. 

Loftfitfam  of 

theRadins 

VeotoroftlM 

Sarm. 

Var. 
aaar. 

Prec. 

m 

Long. 

Nut. 

m 

Loof. 

Aber- 
ration. 

True 
ObUq- 
olty. 

Mean  Time 

of  Sidereal 
Noon. 

Oct.   I 

275 

188   0   3.4 

UIM 

+0.02 

0.000  3155 

-^61.1 

37.68 

+10.29 

20.45 

23*36' 
51.78 

h  m      s 
11 18  29.00 

2 

276 

188  59   6.0 

147  .W 

-0.11 

0.000  1931 

61.0 

37.82 

10.24 

20.46 

51.77 

11 14  33.09 

3 

277 

189  58  10.9 

147.75 

0.23 

0.000  0708 

60.9 

37.96 

10.19 

20.46 

51.75 

11 10  37.18 

4 

278 

190  57  18.2 

147.86 

0.32 

9.999  9486 

60.9 

38.10 

10.13 

20.47 

51.74 

11    6  41.28 

5 

279 

191  56  27.8 

147.96 

0.39 

9.999  8265 

60.9 

88.23 

10.07 

20.47 

81.73 

11    2  45.37 

6 

280 

192  55  89.7 

148.06 

-0.42 

9.999  7043 

-61^ 

38.37 

+10.02 

20.48 

51.71 

10  58  49.47 

7 

281 

193  54  54.0 

148.14 

0.41 

9.999  5819 

61.1 

88.51 

9.97 

20.48 

51.70 

10  54  53.56 

8 

282 

194  54  10.6 

148.34 

0.37 

9.999  4592 

61.2 

88.65 

9.92 

20.49 

51.68 

10  50  57.66 

9 

283 

195  53  29.5 

148.83 

0.80 

9.999  3362 

61.3 

38.7? 

9.87 

20.50 

51.66 

10  47    1.75 

10 

284 

196  52  50.6 

148.42 

0.21 

9.999  2128 

61.6 

88.92 

9.82 

20.50 

51.65 

10  43   5.84 

11 

285 

197  52  13.8 

148.61 

-0.09 

9.999  0889 

-*1.7 

39.06 

+  9.77 

20.51 

51.68 

10  39    9.94 

12 

286 

196  51  39.1 

148.60 

40.04 

V.vVO  VV&D 

61.9 

39.20 

9.72 

20.51 

51.61 

10  35  14.03 

13 

287 

199  51   6.4 

148.08 

0.17 

9.998  840O 

62.0 

89.33 

9.67 

20.52 

51.59 

10  31 18.12 

14 

288 

200  50  35.7 

148.70 

0.29 

9.998  7151 

62.1 

39.47 

9.63 

20.52 

51.57 

10  27  22.22 

15 

289 

20150   6.9 

148.84 

0.42 

9.998  5900 

62.1 

39.61 

9.58 

20.53 

51.55 

10  23  26.31 

16 

290 

202  49  39.9 

148.03 

+0.53 

9.998  4648 

-^.1 

39.75 

+  9.54 

20.54 

51.53 

10  19  30.40 

17 

291 

203  49 14.8 

148.90 

0.62 

9.998  3397 

62.1 

39.89 

9.49 

20.54 

51.51 

10  15  34.50 

18 

292 

204  48  51.4 

149.00 

0.69 

9.998  2147 

62.0 

40.02 

9.45 

20.55 

51.49 

10  11  38.59 

19 

293 

205  48  29.8 

149.13 

0.74 

9.998  0901 

61.8 

40.16 

9.41 

20.55 

51.47 

10   7  42.68 

20 

294 

20648    9.9 

149.21 

0.77 

9.997  9660 

61.0 

40.30 

9.37 

20.56 

51.45 

10    3  46.77 

21 

295 

207  47  51.8 

149.28 

+0.76 

9.997  8424 

-61.3 

40.44 

+  9.33 

20.57 

51.43 

9  59  50.87 

22 

296 

208  47  35.4 

149.36 

0.72 

9.997  7196 

61.0 

40.57 

9.29 

20.57 

51.40 

9  55  54.96 

23 

297 

209  47  20.7 

149.42 

0.65 

9.997  5976 

60.0 

40.71 

9.26 

20.58 

51.38 

9  51  59.05 

24 

298 

210  47    7.8 

149.60 

0.55 

9.997  4766 

50.2 

40.85 

9.22 

20.58 

51.36 

9  48    3.14 

25 

299 

211 46  56.7 

149.66 

0.44 

9.997  8568 

40.0 

40.99 

9.19 

20.59 

51.33 

9  44    7.24 

26 

300 

212  46  47.4 

149.66 

+0.32 

9.997  2383 

-49.1 

41.12 

+  9.16 

20.59 

51.31 

9  40  11.33 

27 

301 

213  46  39.9 

149.73 

0.18 

9.997  1211 

48.6 

41.26 

9.18 

20.60 

51.29 

9  36  15.42 

28 

302 

214  46  34.4 

149.81 

+0.03 

9.997  0054 

47.9 

41.40 

9.10 

20.61 

51.26 

9  32  19.51 

29 

303 

215  46  30.9 

149.90 

-0.11 

9.996  8912 

47.3 

41.54 

9.07 

20.61 

51.24 

9  28  23.61 

30 

304 

216  46  29.4 

149.98 

0.23 

9.996  7785 

46.7 

41.67 

9.05 

20.62 

51.21 

9  24  27.70 

31 

305 

217  46  29.9 

160.07 

-0.33 

9.996  6672 

-40.1 

41.81 

+  9.02 

20.62 

51.19 

9  20  31.79 

Nov.  1 

306 

218  46  32.7 

160.16 

0.41 

9.996  5572 

46.0 

41.95 

9.00 

20.63 

51.16 

9  16  35.88 

2 

307 

219  46  87.5 

160.26 

0.45 

9.996  4485 

45.1 

42.09 

8.98 

20.63 

51.13 

9  12  39.97 

3 

308 

220  46  44.6 

150.36 

0.46 

9.996  3409 

44.6 

42.22 

8.96 

20.64 

51.11 

9   8  44.07 

4 

309 

221 46  58.7 

150.43 

0.43 

9.996  2343 

44.2 

42.36 

8.94 

20.64 

51.08 

9   4  48.16 

5 

310 

222  47    5.0 

150.61 

-0.88 

9.9961287 

-48.8 

42.50 

+  8.93 

20.65 

51.06 

9    0  52.25 

6 

311 

223  47  18.4 

150.00 

0.80 

9.996  0239 

43.6 

42.64 

8.91 

20.65 

blX^ 

8  56  56.34 

7 

312 

224  47  33.7 

150.08 

0.19 

9.995  9198 

43.2 

42.78 

8.90 

20.66 

51.00 

8  53   0.43 

8 

313 

225  47  51.0 

150.76 

-0.07 

9.995  6165 

42.9 

42.91 

8.89 

20.66 

50.98 

8  49   4.52 

9 

314 

226  48  10.2 

160.M 

+0.06 

9.995  7138 

42.6 

43.05 

8.88 

20.67 

50.95 

8  45   8.62 

10 

315 

227  48  31.1 

i60.ffl 

+0.19 

9.995  6118 

-42.4 

43.19 

+  8.87 

20.67 

50.93 

8  41 12.71 

11 

316 

228  48  53.8 

150.96 

0.82 

9.995  5105 

42X 

43.33 

8.86 

20.68 

50.90 

8  37  16.80 

12 

317 

229  4918.1 

161  .a« 

0.43 

9.995  4100 

41.7 

48.46 

8.86 

20.68 

50.87 

8  33  20.89 

13 

318 

230  49  43.9 

161. U 

0.53 

9.995  8101 

41.3 

43.60 

8.85 

20.69 

50.85 

8  29  24.98 

14 

319 

231  50  11.3 

uum 

0.61 

9^995  2116 

40.9 

43.74 

8.85 

20.69 

50.82 

8  25  29.07 

15 

320 

232  50  40.0 

ISIJB 

+0.66 

9.995  1139 

-40.6 

43.88 

+  8.85 

20.70 

50.80 

8  21 33.16 

16 

321 

233  51 10.2 

161.21 

+0.69 

9.995  0173 

-404> 

44.01 

+  8.85 

20.70 

50.77 

8  17  37.25 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

5  . 

Apparait 

%^t 
ABoeoalGnu 

Var. 
Hour. 

Apparant 
Decunation. 

Var. 
Hmxr. 

BemJ- 
diaiiMtor. 

Hot. 
Par. 

Bqaation 

oTTliiM. 

App.— Mean. 

Var. 

"Hm. 

BMwMlTiiiia, 

skmofUeaa 
Bob. 

h  m      8 

B 

«     f      f* 

ft 

/      ft 

ff 

m      a 

B 

h  m      s 

Nov.  16 

Tu 

15  25  51.98 

10.318 

-18  44  26.5 

-37.60 

16  12.59 

8.90 

+15   9.03 

"OMl 

15  41    1.00 

17 

We 

15  30   0.02 

10.3A2 

18  59  16.4 

36.65 

16  12.80 

8.90 

14  57.54 

0.406 

15  44  57.56 

18 

Th 

15  34    8.87 

10.386 

19  13  45.9 

35.80 

16  13.01 

8.91 

14  46.24 

0.690 

15  48  54.12 

19 

Ft 

15  38  18.54 

10.490 

19  27  54.7 

• 

34.08 

16 13.22 

8.91 

14  32.13 

0.668 

15  52  50.67 

20 

Sa 

15  42  29.01 

10.453 

19  41 42.4 

34.04 

16 13.43 

8.91 

14  18.22 

0.006 

15  56  47.23 

21 

Su 

15  46  40.27 

10.485 

-19  55   8.6 

-33.14 

16  13.63 

8.91 

+14   3.52 

-0.890 

16   0  43.78 

22 

Mo 

15  50  52.31 

10.618 

20   812.9 

."13.39 

16  13.82 

8.91 

13  48.06 

0.689 

16  4  40.34 

23 

Tu 

15  55   5.13 

10.660 

20  20  55.0 

31.90 

16  14.01 

8.91 

13  31.76 

0.804 

16   8  36.90 

24 

We 

15  59  18.72 

10.883 

90  33  14.6 

30.84 

16 14.20 

8.92 

13  14.73 

0.795 

16 12  33.45 

25 

Th 

1$   3  33.07 

10.814 

20  45  11.3 

»M 

16  14.38 

8.92 

12  56.94 

0.757 

16  16  90.01 

26 

Fr 

16    7  48.17 

10.045 

-20  56  44.8 

-38.41 

1614.55 

8.92 

+12  38.40 

-0.788 

16  20  26.56 

27 

Sa 

1612   4.01 

10.675 

21   7  54.8 

37.49 

16 14.72 

8.^ 

1219.11 

0.810 

16  24  23.12 

28 

Su 

16  16  20.57 

10.706 

21 18  40.9 

96.49 

16 14.89 

8.96 

1159.10 

OJIO 

16  28  19.68 

29 

Mo 

16  20  37.86 

10.785 

2129   2.8 

25.40 

16 15.06 

8.92 

1138.38 

0.878 

16  32  16.23 

30 

Tu 

16  24  55.84 

10.764 

2189   0.3 

94.88 

16 15.20 

8.9B 

11 16.95 

0.807 

16  36  12.79 

Dec.    1 

We 

16  29  14.51 

lO.TM 

-21 48  33.0 

-98  JM 

16 15.86 

8.93 

+10  54.83 

-0.885 

1640    9.35 

2 

Th 

16  33  33.85 

10.810 

21  57  40.6 

29.90 

16 15.60 

8.96 

10  32.06 

0.963 

1644    5.90 

3 

Ft 

16  37  53.83 

10.846 

22   6  22.9 

21.98 

16  15.64 

8.96 

10   8.66 

0.080 

16  48    2.46 

4 

Sa 

16  42  14.44 

10.871 

22 14  39.7 

90.M 

16 16.78 

8.96 

9  44.58 

1.614 

16  51  59.02 

5 

Su 

16  46  35.64 

10.805 

22  22  30.5 

10.08 

16  16.91 

8.98 

919.94 

1.800 

16  55  65.57 

6 

Mo 

16  50  57.41 

10.018 

-22  29  55.3 

-17.08 

16 16.04 

8.98 

+  8  54.73 

-1.089 

16  59  52.13 

7 

Tu 

16  55  19.71 

10.040 

22  36  53.7 

16.88 

16 16.17 

8.98 

8  28.96 

1.064 

17    3  48.69 

8 

We 

16  59  42.53 

10.061 

2248  25.6 

16.77 

16 16.29 

8.94 

8   2.72 

1.104 

17    7  45.24 

9 

Th 

17    4    5.82 

10.080 

22  49  90.7 

14.65 

16 16.41 

8.M 

7  35.98 

1.198 

17  11  41.80 

10 

Fr 

17    8  29.56 

10.008 

22  56   8.8 

18.69 

16 16.51 

SM 

7   8.80 

1.141 

17  15  38.36 

11 

Sa 

17  12  53.71 

11.014 

-23  019.7 

-19.30 

16  16.63 

8.94 

+  6  41.21 

-1.158 

17  19  34.92 

12 

Su 

17  17  18.23 

11.090 

23   6   3.8 

11.34 

16  16.74 

8.94 

613.24 

1.173 

17  23  31.47 

13 

Mo 

17  21 43.10 

11.043 

23   919.4 

10.10 

16 16.84 

8.M 

6  44.93 

1.186 

17  27  28.03 

14 

Tu 

17  26   8.28 

11.065 

2313    7.9 

8.04 

16 16.94 

8.94 

516.30 

1.108 

17  31  24.59 

15 

We 

17  30  33.74 

11.066 

23  16  28.6 

7.78 

16  17.04 

8.94 

4  47.41 

1.900 

17  35  21.15 

16 

Th 

17  34  59.44 

11.075 

-23 19  21.4 

-6.69 

16 17.14 

8.94 

+  4  18.27 

-1.910 

17  30  17.70 

17 

Fr 

17  39  25.34 

11.088 

23  2146.3 

5.45 

16 17.22 

8.94 

3  48.92 

1.396 

17  43  14.96 

18 

Sa 

17  43  51.41 

11.080 

23  23  43.1 

4.98 

1617.31 

8.94 

3  19.41 

1.989 

17  47  10.82 

19 

Su 

17  48  17.62 

11.004 

23  25  11.8 

3.11 

16  17.89 

8.95 

2  49.76 

1.987 

17  51    7.38 

20 

Mo 

17  62  43.92 

11.008 

23  26  12.2 

1.08 

1617.46 

8.96 

2  20.01 

1.941 

17  65   3.93 

21 

Tu 

17  57  10.30 

n.ioo 

-23  26  44.5 

-0.76 

16  17.53 

8.96 

+  1  50.19 

-1.943 

17  59   0.49 

22 

We 

18    136.71 

11.100 

23  26  48.5 

+  0.49 

16 17.59 

8.96 

120.34 

1.944 

18   2  57.05 

23 

Th 

18    6   3.12 

11.100 

23  26  24.2 

1.60 

16  17.65 

8.96 

0  50.49 

1.943 

18   6  53.61 

24 

Fr 

18  10  29.50 

11.008 

23  25  31.7 

9.78 

1617.70 

8.96 

+  0  20.66 

1.949 

18  10  50.16 

25 

Sa 

18  14  55.83 

11.005 

23  24  10.9 

3.05 

16  17.74 

8.96 

-  0   9.11 

1.380 

18  14  46.72 

26 

Su 

18  19  22.08 

11.001 

-23  22  21.9 

+  5.13 

16  17.78 

8.96 

-0  38.80 

-1.935 

18  18  48.28 

27 

Mo 

18  23  48.21 

11.066 

23  20   4.7 

6.30 

16  17.81 

8.96 

1   8.37 

1.290 

18  22  39.84 

28 

Tu 

18  2$  14.20 

11.070 

23 17  19.3 

7.47 

16  17.83 

8.96 

1 37.81 

1.393 

18  26  36.80 

29 

We 

18  32  40.02 

11.072 

2314   5.9 

8.64 

16  17.85 

8.96 

2   7.07 

1.315 

18  30  32.96 

30 

Th 

18  37    5.65 

11.063 

23  10  24.5 

0.80 

16  17.87 

8.96 

2  86.14 

1.906 

18  34  20.51 

31 

Fr 

18  41  31.04 

11.063 

-23   615.3 

+10.06 

16  17.87 

8.96 

-  3   4.97 

-1.106 

18  38  26.07 

32 

Sa 

18  45  56.17 

11.041 

-23   138.2 

+19.19 

16  17.87 

8.96 

-  3  33.56 

-1.186 

18  42  22.62 

SUN,  1920. 


17 


FOR  GBEENWICSH  MEAN  NOON. 


Dftto. 

Tni6 
Longitade. 

Var. 
aaar. 

Lati- 
tode. 

LGgarithmgf 

theRadluf 

Vector  of  the 

Bartlu 

Var. 
Hour. 

Ptm. 

itt 
Look. 

Nut. 

in 

Long. 

Aber. 
ration. 

True 

ObUq- 

ulty. 

HiBeaTime 

ofSfdorwl 

Kooo. 

Nov.16 

321 

233  51 10.2 

It 
151.28 

+0.69 

9.995  0173 

-40.0 

44.01 

+  8.85 

20.70 

23*  26' 
1$ 

50.77 

h   m      s 
8  17  37.25 

17 

322 

234  51  41.6 

161.34 

0.69 

9.994  9220 

39.4 

44.15 

8.86 

20.70 

50.74 

8  13  41.34 

IS 

323 

235  52  14.4 

161.39 

0.66 

9.994  8280 

38.0 

44.29 

8.86 

20.71 

50.72 

8    9  45.43 

19 

324 

236  52  48.4 

151.44 

0.60 

9.994  7355 

38.2 

44.43 

8.87 

20.71 

50.70 

8    5  49.52 

20 

325 

237  53  23.6 

161.49 

0.52 

9.994  6446 

37.6 

44.56 

8.88 

20.72 

50.67 

8    1  53.61 

21 

326 

238  54   0.1 

131.54 

+0.41 

9.994  5555 

-36.7 

44.70 

+  8.88 

20.72 

50.65 

7  57  57.70 

22 

327 

239  54  37.7 

151 .60 

0.28 

9.994  4683 

86.9 

44.84 

8.89 

20.73 

60.62 

7  54    1.79 

23 

328 

240  55  16.5 

161.64 

0.15 

9.994  3832 

36.0 

44.98 

8.91 

20.73 

50.60 

7  50    5.88 

24 

329 

241  55  56.4 

151.60 

+0.01 

•7.a794»OUU4 

34.0 

45.11 

8.92 

20.73 

50.58 

7  46    9.97 

25 

330 

242  56  37.7 

151.76 

-6.13 

9.994  2198 

33.1 

45.25 

3.93 

20.74 

50.55 

7  42  14.06 

2a 

331 

243  57  20.2 

151.80 

-0.26 

9.994  1417 

-32.0 

45.39 

+  8.95 

20.74 

50.53 

7  38  18.15 

27 

332 

244  58    4.0 

151.80 

0.37 

9.994  0660 

31.0 

45.53 

8.97 

20.75 

50.51 

7  34  22.24 

28 

333 

245  58  49.3 

151.91 

0.46 

9.993  9927 

30.0 

45.66 

8.99 

20.75 

50.49 

7  30  26.^3 

29 

334 

246  59  35.9 

161.97 

0.52 

9.993  9218 

29.1 

45.80 

9.01 

20.75 

50.47 

7  26  30.42 

30 

335 

248    0  24.0 

162.04 

0.54 

9.993  8532 

28.1 

45.94 

9.03 

20.76 

50.45 

7  22  34.51 

Dec.  I 

336 

249    113.6 

152.10 

-0.52 

9.993  7868 

-27.2 

46.08 

+  9.05 

20.76 

50.43 

7  18  38.60 

2 

337 

250   2    4.6 

152.10 

0.48 

9.993  7225 

26.4 

46.22 

9.07 

20.76 

50.41 

7  14  42.68 

3 

338 

251    2  57.1 

152.22 

0.41 

9.993  6601 

25.6 

46.35 

9.10 

20.77 

50.39 

7  10  46.77 

4 

339 

252    3  50.9 

152.27 

0.32 

9.993  5995 

24.9 

46.49 

9.12 

20.77 

50.37 

7    6  50.86 

5 

340 

253    4  46.1 

152.32 

0.20 

9.993  5406 

24.2 

t 

46.63 

9.15 

20.77 

50.36 

7    2  54.95 

6 

341 

254    5  42.5 

162.38 

-0.07 

9.993  4834 

-23.6 

46.77 

+  9.18 

20.77 

50.34 

6  58  59.04 

7 

342 

255    6  40.1 

162.42 

+0.05 

9.993  4277 

22.9 

46.90 

9.20 

20.78 

50.32 

6  55    3.13 

8 

343 

256    7  38.8 

162.40 

0.17 

9.993  3736 

22.2 

47.04 

9.23 

20.78 

50.30 

6  51    7.22 

9 

344 

257    8  38.5 

152.61 

6.28 

9.993  3209 

21.6 

47.18 

9.26 

20.78 

50.29 

6  47  11.31 

10 

345 

258    9  39.2 

152.64 

0.38 

9.993  2697 

21.0 

47.32 

9.29 

20.78 

50.27 

6  43  15.40 

11 

346 

259  10  40.7 

152.68 

+0.46 

9.993  2201 

-20.4 

47.45 

+  9.82 

20.79 

50.26 

6  39  19.48 

12 

347 

260 11  43.0 

152.61 

0.52 

9.993  1720 

19.7 

47.59 

9.36 

20.79 

50.25 

6  35  23.57 

13 

orto 

261 12  45.9 

162.64 

0.56 

9.993  1255 

19.0 

47.73 

9.39 

20.79 

50^3 

6  31  27.66 

14 

349 

262  13  49.4 

152.60 

0.55 

9.993  0806 

18.3 

47.87 

9.42 

20.79 

50.22 

6  27  31.75 

15 

350 

263  14  53.5 

162.60 

0.52 

9.993  0375 

17.6 

48.00 

9.46 

20.79 

50.21 

6  28  35.84 

16 

351 

264  15  58.0 

162.70 

+0.47 

9.992  9962 

-16.8 

48.14 

+  9.49 

20.80 

50.20 

6  19  39.93 

17 

352 

26517    2.9 

162.71 

0.39 

9.992  9569 

16.0 

48.28 

9.52 

20.80 

50.19 

6  15  44.02 

18 

353 

26618   8.2 

152.78 

0.29 

9.992  9195 

15.1 

48.42 

9.56 

20.80 

50.18 

6  11  48.10 

19 

354 

267  19  13.7 

162.74 

0.17 

9.992  8844 

14.2 

48.55 

9.59 

20.80 

50.17 

6    7  52.19 

20 

355 

268  20  19.5 

162.76 

+0.05 

9.992  8515 

13.2 

48.69 

9.63 

20.80 

50.16 

6    3  56.28 

21 

356 

269  21  25.5 

162.76 

-0.08 

9.992  8210 

-12.2 

48.83 

+  9.66 

20.81 

50.15 

6    0    0.37 

22 

357 

270  22  31.6 

162.70 

0.23 

9.992  7931 

11.0 

48.97 

9.70 

20.81 

50.15 

5  56    4.46 

23 

358 

271 23  38.0 

162.77 

0.37 

9.992  7680 

9.9 

49.11 

9.73 

20.81 

50.14 

5  52    8.54 

24 

359 

272  24  44.6 

• 

162.78 

0.48 

9.992  7457 

8.7 

49.24 

9.77 

20.81 

50.14 

5  48  12.63 

25 

360 

273  25  51.5 

162.79 

0.56 

9.992  7263 

7.5 

49.38 

9.80 

20.81 

50.13 

5  44  16.72 

26 

361 

274  26  58.6 

162.80 

-0.62 

9.992  7098 

-6.3 

49.52 

+  9.84 

20.81 

50.13 

5  40  20.81 

27 

362 

275  28   6.1 

162.82 

0.65 

9.992  6962 

6.0 

49.66. 

9.87 

20.81 

50.13 

5  36  24.90 

28 

363 

276  29  14.0 

162.84 

0.65 

9.992  6856 

3.9 

49.79 

9.90 

20.81 

50.13 

5  32  28.99 

S9 

364 

277  30  22.3 

162  JO 

0.61 

9.992  6777 

2.8 

49.93 

9.94 

20.81 

50.12 

5  28  33.08 

90 

365 

278  31  31.1 

152.87 

0.54 

9.992  6724 

1.7 

60.07 

9.97 

20.81 

50.12 

5  24  37.16 

31 

366 

279  32  40.2 

152.80 

-0.45 

9.992  6696 

-0.7 

50.21 

+10.00 

20.81 

50.12 

5  20  41.25 

32 

367 

280  33  49.7    152.90 

-0.34 

9.992  6692 

4-  0.3 

50.34 

+10.04 

20.81 

50.12 

5  16  45.34 

dn 

9097* 

—1920 2 
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GREENWICH  MEAN  TIME. 


Date. 

X 

True  Equinox. 

Reduc 

to 

ICean 

Eq'xd 

imo. 

Y 

Troe  EqulBOz. 

Redoa 
to 

Hean 
Eq*x  ol 

1920.0. 

z 

Trae  Equinox. 

Bedob 
to 

Eq'xer 
imik. 

I9wm, 

msnmhi. 

Nwa. 

mSn\Q}»i. 

JVbon, 

iVOvlt. 

ifiinlaft^. 

»▼ — 

rtOfnLm 

Jan.   1 

+0.167  3007 

+0.1759099 

-670 

-0.888  8996 

-0.887  4932 

+    9 

1                 1 
-0.385  5442,-0.384  93461  -311 

1                                *                                                  1 

2 

0.1845050    0.1930855 

676 

0.8860180 

0.8844742  -    4 

0.3842951    0.3836259;    315 

3 

0.201 6508 

0.210  2002 

681 

0.882  8620 

0.881 1814 

17 

0.382  9269 

0.382 1983 

320 

4 

0.218  7331 

0.227  2489 

686 

0.8794327 

0.877  6159 

30 

0.3814402 

0.3806525 

324 

5 

0.2357471 

0.2442270 

691 

0.875  7313 

0.873  7790 

44 

0.379  8353 

0.378  9888 

328 

6 

+0.2526880 

+0.261 1296 

-696 

-0.871 7590 

-0.869  6716 

-57 

-0.378 1129 

-0.377  2078 

-333 

7 

0.269  5511 

0.277  9518 

700 

0.867  5169 

0.865  2960 

71 

0.3762734 

0.3753098 

337 

8 

0.2863312 

0.294  6887 

704 

0.8630061 

0.8606502 

85 

0.3743171 

0.373  2953 

342 

9 

0.3030236 

0.311 3353 

708 

0.8582275 

0.8557382 

100 

0.372  2445 

0.371 1648 

346 

10 

0.319  6232 

0.327  8867 

712 

0.853 1824 

0.8505604 

115 

0.3700562 

0.3689188 

350 

11 

40.336 1250 

40.3443376 

-715 

-0.847  8725 

-0.845 1187 

-130 

-0.367  7527 

-0.3665581 

-355 

12 

0.352  5238 

0.3606830 

717 

0.8422990 

0.8394136 

145 

0.3653349 

0.3640832 

359 

•    13 

0.3688145 

0.3769177 

720 

0.8364628 

0.8334467 

160 

0.3628031 

0.3614947 

363 

14 

0.3849919 

0.3930364 

722 

0.8303656 

0.827  2198 

176 

0.360 1580 

0.3587932 

367 

15 

0.4010506 

0.4090339 

723 

0.8240094 

0.820  7348 

191 

0.357  4005 

0.3559798 

372 

16 

40.416  9855 

40.424  9049 

-724 

-0.8173961 

-0.8139936 

-207 

-0.3545314 

-0.3530553 

-376 

17 

0.432  7914 

0.4406444 

725 

0.8105275 

0.8069980 

223 

0.3515517 

0.3600206 

380 

18 

0.4484633 

0.4562473 

725 

0.8034054 

0.799  7501 

239 

0.3484622 

0.3468766 

384 

19 

0.4639959 

0.471 7083 

725 

0.7960324 

0.7922525 

256 

0.345  2639 

0.3436243 

388 

20 

0.479  3840 

0.487  0223 

725 

0.7884108 

0.784  5076 

271 

0.341 9578 

0.340  2647 

392 

21 

40.494  6227 

+0.502 1846 

-724 

-0.7805431 

-0.7765177 

-287 

-0.3385451 

-0.3367991 

-396 

f    22 

0.509  7072 

0.517 1899 

723 

0.7724318 

0.7682857 

304 

0.3350268 

0.3332285 

400 

23 

0.5246322 

0.5320334 

721 

0.7640797 

0.759  8142 

320 

0.3314042 

0.3295542 

403 

24 

0.539  3930 

0.5467104 

719 

0.7554896 

0.751 1062 

337 

0.327  6786 

0.3257776 

407 

25 

0.5539850 

0.561 2163 

717 

0.746  6646 

0.742 1651 

354 

0.323  8513 

0.321 8999 

411 

26 

40.5684036 

40.5755464 

-714 

-0.737  6080 

-0.732  9938 

-370 

-0.819  9236 

-0.317  9226 

-414 

27 

0.582  6441 

0.589  6963 

710 

0.7283228 

0.723  5955 

387 

0.3158970 

0.3138470 

418 

28 

0.596  7025 

0.6036621 

706 

0.7188124 

0.7139739 

404 

0.311 7727 

0.309  6745 

421 

29 

0.6105746 

0.617  4397 

702 

0.7090803 

0.704 1321 

420 

0.307  5524 

0.3054066 

425 

30 

0.624  2567 

0.6310251 

697 

0.699 1299 

0.6940739 

437 

0.303  2373 

0.301 0447 

428 

31 

40.637  7447 

40.6444148 

-692 

-0.6889645 

-0.683  8023 

-453 

-0.2988289 

-0.2965902 

-431 

Feb.  1 

0.6510351 

0.657  6050 

687 

0.6785877 

0.673  3210 

470 

0.2943288 

0.2920448 

435 

2 

0.664 1241 

0.6705920 

681 

0.6680026 

0.662  6331 

487 

0.289  7383 

0.2874005 

488 

3 

0.677  0083 

0.6833724 

674 

0.657  2127 

0.6517420 

503 

0.2850587 

0.2826860 

441 

4 

0.689  6841 

0.6959428 

667 

0.646  2212 

0.6406508 

520 

0.2802915 

0.277  8755 

444 

5 

40.702 1482 

+0.708  2998 

-660 

-0.6350313 

-0.629  3629 

-536 

-0.2754381 

-0.272  9795 

-447 

6 

0.714  3972 

0.7204398 

653 

0.6236461 

0.617  8813 

553 

0.2704999 

0.267  9994 

449 

7 

0.7264272 

0.732  3590 

645 

0.6120690 

0.6062095 

569 

0.2654783 

0.262  9367 

462 

8 

0.738  2348 

0.7440542 

636 

0.6003031 

0.5913504 

585 

0.2603747 

0.257  7926 

455 

9 

0.749  8165 

0.755  5215 

627 

0.588  3520 

0.582  3081 

601 

0.255 1906 

0.252  5689 

457 

10 

40.761 1680 

+0.766  7574 

-618 

-0.576  2192 

-0.5700857 

-017 

-0.249  9276 

-0.247  2670 

-400 

11 

0.772  2876 

0.777  7586 

609 

0.563  9081 

0.557  6869 

633 

0.244  5873 

0.2418886 

4G2 

12 

0.783 1699 

0.7885211 

599 

0.5514225 

0.545 1154 

649 

0.239 1712 

0.2364353 

464 

13 

0.793  8119 

0.7990418 

588 

0.538  7661 

0.5323751 

664 

0.2336811 

0.2309088 

466 

14 

0.804  2104 

0.809  3173 

577 

0.5259428 

0.5194698 

680 

0.228 1187 

0.2253109 

468 

15 

f0.814  3622 

+0.819  3445 

-566 

-0.5129566 

-0.5064036 

-695 

-0.2224857 

-0.219  6433 

-470 

16 

40.824  2639 

40.829 1199 

-555 

-0.499  8116 

-0.493 1809 

-710 

-0.216  7839 

-0.2139078 

-472 

SUN,  1920. 
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GREENWICH  MEAN  TIME. 


X 

Badne. 
to 

Y 

Badue. 

to 
Mmh 

z 

• 

Radno. 
to 

DKto. 

TraeEqalDOK. 

Ea'zol 

Tra»B4vtaOK. 

Bq'x  ol 
IMOjO. 

Egfxof 

^WOII* 

MUnight. 

.AwA. 

JRwi. 

MHiUght. 

4vOPW. 

iWMHI. 

iOM^. 

FB&.16 

f0.8M2639 

40.829 1199 

-665 

-0.4998116 

-0.493 1809 

-710 

-0.2167839 

-0.2139078 

-472 

17 

0.8339122 

0.8386404 

543 

0.4865119 

0.4798053 

725 

0.2110151 

0.2081062 

474 

18 

0.8433042 

0.8479031 

530 

0.4730617 

0.4662816 

739 

0.2051812 

0.2022404 

476 

19 

0.8524368 

0.8569048 

518 

0.4594655 

0.462  6139 

754 

0.1992841 

0.1963124 

477 

20 

0.8613069 

0.8656427 

605 

0.4457275 

0.4388969 

768 

0.1933257 

0.1903241 

479 

21 

^.8699118 

40.874 1140 

-492 

-0.4318526 

-0.^48653 

-782 

-0.1873080 

-0.1842775 

^80 

22 

0.8782490 

0.882  3165 

478 

0.417  8456 

0.4107939 

796 

0.1812330 

0.178 1747 

481 

23 

0.8863163 

0.8902479 

464 

0.403  7108 

0.3965970 

809 

0.175 1029 

0.1720177 

482 

24 

0.8941112 

0.8979059 

450 

0.3894531 

0.3822798 

822 

0.1689195 

0.1658085 

483 

25 

0.9016318 

0.9052887 

435 

0.3750776 

0.367  8471 

835 

0.1626860 

0.1695492 

484 

26 

40.9068763 

40J»123944 

-420 

-a3605888 

-0.3633034 

-848 

-0.1564014 

-0.153  2418 

-485 

27 

0.9158428 

0.9192213 

405 

0.3459915 

0.3386535 

861 

0.1500707 

0.1468883 

485 

28 

0.9225298 

0.9257680 

389 

0.3812902 

0.3239021 

873 

0.1436949 

0.1404907 

486 

29 

0.9289360 

0.9320334 

373 

0.3164899 

0.3090540 

885 

0.1372760 

0.1340510 

486 

Mw.  1 

0.9350602 

0.9380161 

357 

0.3015951 

0.294  U36 

897 

0.1308169 

0.127  5710 

486 

2 

^.9409009 

40.943  7146 

-341 

-0.2866101 

-0.2790851 

-908 

-0.1243166 

-0.1210628 

-486 

3 

0.9464571 

0.9491281 

324 

0.2715392 

0.2639729 

920 

0.117  7798 

0.1144980 

486 

4 

0.951 7275 

0.9542552 

307 

02563869 

0.248  7816 

931 

0.1112076 

0.1079088 

486 

5 

0.9567110 

0.9590947 

290 

0.241 1576 

0.2335153 

941 

0.1046018 

0.1012869 

486 

6 

0.9614062 

0.9636453 

273 

0.2258554 

0.218 1784 

952 

0.097  9643 

0.0946342 

486 

7 

+0.9658120 

40.9679060 

-255 

-0.2104848 

-0.2027752 

-962 

-0.0912969 

-0.6879527 

-485 

8 

0.9609271 

0.971 8752 

237 

0.1950501 

0.1873101 

971 

0.0646017 

0.0812443 

484 

9 

0.9737508 

0.9755521 

219 

0.1795557 

0.1717875 

981 

0.0778807 

0,0745111 

483 

10 

0.9772806 

0.9789355 

201 

0.1640061 

01662121 

990 

0.0711357 

0.0677548 

482 

11 

0.9805168 

0.9820248 

183 

0.1484060 

0.1405884 

999 

0.0643686 

0.0609775 

481 

12 

40.9634580 

40.9848176 

-164 

-O.1327609 

-0.1249210 

^1008 

-0.057  5818 

-0.054 1816 

-480 

13 

0.9861030 

0.987  3142 

145 

0.1170724 

0.109  2146 

1016 

0.0607771 

0.047  3686 

479 

14 

0.9884511 

0.969  5136 

126 

0.101 3482 

0.0934739 

1024 

0.0439565 

0.0405410 

477 

15 

0.9905017 

0.9914152 

107 

0.0855922 

0.077  7037 

1032 

0.037 1223 

0.0337007 

475 

16 

0.9922541 

0.9930182 

88 

0.0698001 

0.0619090 

1039 

0.0302764 

0.0268497 

474 

17 

-H>.9937077 

40.9943224 

-68 

-O.0640039 

-0.0460945 

-1046 

-0.0234210 

-0.019  9905 

-472 

18 

0.9948620 

0.9953267 

48 

0.038 1815 

0.0302654 

1053 

0.0165584 

0.013 1260 

469 

19 

0.9957164 

0.9960311 

28 

0.0223469 

-0.0144266 

1059 

0.0096907 

-O.0062556 

467 

20 

04)962710 

0.9964359 

-    8 

-0.0065051 

40.0014169 

1065 

-0.002  8201 

40.0006156 

465 

21 

0.9965259 

0.9965409 

4-  12 

40.0093386 

0.017  2596 

1071 

40.0040513 

0.0074666 

462 

22 

40.9964811 

40.9963464 

4-  32 

40.025 1791 

40.0330966 

-1077 

40.0109213 

40.014  3551 

-460 

23 

0.996 1370 

0.9958530 

53 

0.0410114 

0.0489228 

1082 

0.017  7876 

0.021 2187 

457 

24 

a.9954943 

0.9950612 

73 

0.0568303 

0.064  7832 

1087 

0.024  6481 

0.0280755 

454 

25 

0.9945539 

0.9939723 

94 

0.0726309 

0.0805228 

1091 

0.031 1007 

0.0349233 

451 

26 

0.993  3166 

0.9925868 

115 

0.0884082 

0.096  2867 

1096 

0.0383432 

0.041 7601 

447 

27 

40.9917832 

40.9909059 

4-136 

40.104 1576 

40.1120204 

-1100 

40.045 1738 

40.0485839 

-444 

28 

0.9899551 

0.9889309 

157 

0.1198745 

0.1277193 

1103 

0.0519903 

0.0553927 

440 

29 

0.987  8335 

0.9866630 

178 

0.1355542 

0.143  3787 

1106 

0.058  7908 

0.062 1845 

436 

30 

0.9854195 

0.9841033 

199 

0.151 1922 

0.1589943 

1109 

0.0655736 

0.0689577 

432 

31 

0.982  7145 

0.9812533 

220 

0.166  7843 

0.174  5618 

1112 

0.072  3366 

0.0757101 

428 

Apr.  1 

40.9797198 

40.97811^ 

4-242  40.1823263 

40.1900772 

-1114 

40.0790780 

40.0824400 

-424 

2 

40.9764865 

-fO.9746870 

4263 

40.1978140 

40.2055361 

-1116 

40.0857959 

40.089 1455 

-420 

20 


SUN^,  1920. 


GREENWICH  MEAN  TDdE. 


Date. 

X 

• 

TcmEqaliiOK. 

Raduc 

to 

Mean 

Ea'XQ 

inoj). 

Y 

Radoe. 

to 
Mean 

Ea'xo! 

inojo. 

z 

Tnia  BqataoK. 

lUdiK. 
to 

EoTxcrf 

imo. 

JKnm* 

MUMgJu. 

Ifottn, 

2fbo%» 

latmfghL 

JVOPIi. 

JMn^k/. 

Notm. 

Apr.  1 

40.979  7198 

+0.978 1142 

+  242 

+0.1823263 

+0.1900772 

-1114 

40.0790780 

+0.082  4400 

-4J4 

2 

0.9764365 

0.974  6870 

263 

0.1978140 

0.2055361 

1116 

0.0857959 

0.089 1456 

420 

3 

0.972  8658 

0.9709730 

284 

0.2132430 

0.2209348 

1118 

0.0924886 

0.0958249 

415 

4 

0.9690088 

0.9669734 

306 

0.2286094 

0.2362677 
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3.1868 

+  4  31  31.8 

-11.781 
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Hour. 

Right 
Asootfion. 

Var. 

Declination. 

Var. 

Hoar. 

Bight 

AjOBDSiOH. 

tSSL 

Var. 

& 

JANUARY  9. 

JANUARY  11. 

h   m      s 

8 

•      t      II 

II 

h  m      s 

8 

•      1       II 

ti 

0 

10  25  23.75 

2.1308 

+4  31  31.8 

-11.781 

0 

12    3  52.73 

1.9883 

-  4  42  59.2 

-10464 

1 

M)  27  31.47 

3.1365 

4  19  44.8 

11.787 

1 

12    5  52.40 

1.9988 

4  63  57.8 

10.988 

2 

10  29  88.93 

3.1228 

4    7  57.4 

11.792 

2 

12    7  51.08 

1.M88 

5    4  64.2 

10.983 

3 

10  31  46.15 

2.II88 

3  56    9.8 

11.795 

3 

12    9  51.47 

14860 

5  15  48.4 

1QL886 

4 

10  33  53.13 

3^148 

3  44  22.0 

11.798 

4 

12  11  50.89 

1.9687 

5  26  40.4 

10448 

5 

10  35  59.87 

3.1108 

3  32  34.1 

11.798 

5 

12  13  50.24 

1.9686 

5  87  30.2 

10416 

6 

10  38    6.37 

3.1004 

3  20  46.2 

11.706 

6 

12  15  49.52 

14S74 

5  48  17.6 

10.770 

7 

10  40  12.64 

3.1020 

3    8  58.3 

11.706 

7 

12  17  48.73 

14888 

5  80    2.6 

10.731 

8 

10  42  18.68 

8.0068 

2  57  10.6 

11.796 

8 

12  19  47.87 

iMn 

6    9  45  J 

I04BS 

9 

10  44  24.50 

2.0061 

2  45  22.8 

11.798 

9 

12  21  46.06 

1.9M8 

6  20  25.6 

10451 

10 

10  46  30.09 

8.0018 

2  33  85.4 

11.788 

10 

12  23  45.98 

1.9688 

6  31    3.4 

1O409 

11 

10  48  35.46 

2.0878 

2  21  48.2 

11.784 

11 

12  25  44.95 

L.968S 

6  41  38.7 

10.568 

12 

10  50  ^.62 

3.QB4S 

2  10    1.3 

11.778 

12 

12  27  43.86 

1.96U 

6  62  11.5 

10436 

13 

10  52  45.57 

3.0808 

1  58  14.8 

11.772 

18 

12  29  42.78 

1.86QB 

7    2  41.S 

10L488 

14 

10  54  50.31 

SiHns 

1  46  28.7 

11.768 

14 

12  31  41.56 

1.9801 

7  13    9.4 

10.436 

15 

10  56  54.84 

3wOI88 

1  34  43.2 

11.754 

15 

12  33  404M 

1.9798 

7  23  34.4 

10494 

16 

10  58  59.16 

%Mtm 

122  58.2 

11.746 

16 

12  85  89.06 

14787 

7  33  66.7 

10416 

17 

11    1    3.31 

3^0878 

1  11  13.8 

11.785 

17 

12  SI  37.78 

14981 

7  44  16.3 

10404 

18 

11    3    7.25 

3.0011 

0  59  30.0 

11.733 

18 

12  S9  36.45 

1.9778 

7  54  33.2 

104S9 

19 

U    5  11.00 

3jQB10 

0  47  47  jO 

11^710 

19 

12  41  35.08 

1.9770 

8    4  47.4 

10.213 

20 

11    7  14.57 

3.0S70 

0  36    4.8 

11497 

20 

12  43  33.69 

1.9766 

8  14  58.7 

10a65 

21 

U    9  17.95 

3«0648 

0  24  23.4 

11.688 

21 

12  45  32.27 

14062 

8  25    7.2 

ioai8 

22 

11  11  21.15 

3.0BI8 

0  12  42.9 

11.007 

22 

12  47  aO.83 

1.9788 

8  35  12.8 

10.689 

23 

11  13  24.17 

3J0400 

40    1    3>l 

-11j881 

28 

12  49  29.37 

1.9780 

-  8  45  16.5 

-louon 

« 

JAl 

^UAR^ 

r  10. 

JAN 

IIARY 

12. 

0 

11  15  27.03 

3.0103 

-^0  10  35.2 

-11485 

0 

12  51  27.90 

14758 

-  8  55  15.8 

*a473 

1 

11  17  29.71 

3XM38 

0  22  12^ 

11.617 

1 

12  53  26.41 

1.9780 

0    5  12.1 

0,933 

2 

11  19  32.22 

3.0100 

0  33  49.2 

11J06 

2 

12  55  24.90 

1.9748 

9  15    5.9 

9473 

3 

11  21  34.68 

3.Q379 

0  45  24.5 

11478 

3 

12  57  23.30 

1.9748 

9  24  66.7 

9421 

4 

11  23  36.77 

3.Q8S8 

0  56  58.6 

11468 

4 

12  59  21.87 

1.9747 

9  34  44.4 

9.768 

5 

11  25  38.81 

3.0828 

1    8  31.5 

11488 

5 

13    1  20.35 

1.9747 

9  44  29.0 

9.718 

6 

11  27  40.70 

3.0308 

120    3.1 

11416 

•6 

13    3  18.83 

14746 

9  54  10.5 

9465 

7 

11  29  42.44 

3.0378 

1  31  33.4 

11.498 

7 

13    5  17.30 

1.97S46 

10    3  48.8 

9.613 

8 

11  31  44.04 

2.0256 

1  43    2.2 

11.469 

8 

13    7  15.78 

1.9748 

10  13  24.0 

9460 

9 

11  33  45.50 

2.0083 

1  54  29.7 

llw445 

9 

13    9  14.27 

1.9749 

10  22  55.9 

9405 

10 

11  35  46.82 

2.oauB 

2    5  55.6 

11^19 

10 

13  11  12.77 

1.97S1 

10  32  24.6 

9.451 

11 

11  37  48.00 

2Jtt80 

2  17  20.0 

11.894 

11 

13  13  11.28 

1.9768 

10  41  50.0 

9.366 

12 

11  39  49.05 

3.0165 

2  28  42.9 

11.368 

12 

13  15    9.80 

1.97S5 

10  61  12.1 

9440 

13 

11  41  49.98 

2.0144 

2  40    4.2 

11441 

13 

13  17    8.34 

1.07S8 

11    0  30.8 

9484 

14 

11  43  50.78 

2.0123 

2  51  23.8 

11.313 

14 

13  19    6.90 

14763 

11    9  46.2 

9.388 

15 

11  45  51.46 

3.0104 

3    2  41.8 

11.285 

15 

13  21    5.48 

1.9766 

11  18  58.2 

9.172 

16 

11  47  52.03 

3.0QB5 

8  13  58.0 

11.254 

16 

13  23    4.09 

1.9770 

11  28    6.8 

9.114 

17 

11  49  52.48 

3.00B6 

3  25  12.3 

11.223 

•    17 

13  25    2.72 

1.9774 

11  37  11.9 

9.056 

18 

11  51  52.82 

3.0018 

3  36  24.8 

11.193 

18 

13  27    1.38 

1.9779 

11  46  13.5 

S.986 

19 

11  53  53.05 

2J0030 

3  47  35.5 

11.163 

19 

13  29    0.07 

1.9784 

11  65  11.6 

8.938 

20 

11  55  53.18 

3.0018 

3  58  44.3 

11.180 

20 

13  30  58.79 

1.9790 

12    4    6.1 

8479 

21 

11  57  53.21 

1.9907 

4    9  51.1 

11.096 

21 

13  32  57.55 

1.9796 

12  12  67.1 

8.830 

22 

U  59  53.14 

1.9961 

4  20  55.8 

11.062 

22 

13  34  56.34 

I.96Q3 

12  21  44.5 

8.756 

23 

12    1  52.98 

1.9966 

4  31  58.5 

11.028 

23 

13  36  55.17 

1.9609 

12  30  28.2 

8.698 

24 

12    3  52.73 

1.9962 

->4  42  59.2 

-10.994 

24 

13  38  54.05 

14617 

-12  39    8.3 

-  8.688 
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Hour. 
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2 

3 

4 

5 

6 
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13 
14 
15 
16 
17 
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2 
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4 

5 
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7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


Right 


Var. 
Mr 
ttn. 


Declfauitioii. 


h  m 
13  38 
13  40 
13  42 
13  44 
13  46 
IS  48 
13  50 
13  52 
13  54 
13  56 

13  58 

14  0 


JANUARY 

s 
9817 


13. 


14 
14 
14 
14 


2 
4 
6 
8 


14  10 
14  12 
14  14 
14  16 
14  18 
14  20 
14  22 
14  24 

14  26 
14  28 
14  30 
14  32 
14  34 
14  36 
14  38 
14  40 
14  42 
14  44 
14  46 
14  48 
14  50 
14  52 
14  54 
14  57 
14  59 


s 
54.05 

52.97 
51.93 
50.94 
50.00 
49.11 
48.27 
47.49 
46.77 
46.10 
45.49 
44.95 
44.47 
44.05 
43.70 
43.42 
43.20 
43.06 
42.99 
43.00 
43.08 
43.24 
43.47 
43.79 


ft 


.9823 
.9831 
.9839 
.9848 
.9856 
.9885 
.9875 
.9884 
.9803 

•Wvft 

.9915 

.9925 

.9930 

.994S 

.9958 

.9970 

.9983 

.9995 

2.0008 

2.0020 

2.0033 

2.0(M0 

2.0059 


JANUARY 


15 
15 
15 
15 
15 


1 
3 
5 
7 
9 


15  11 
15  13 
15  15 


44.18 

2.0073 

44.66 

2.0067 

45.22 

2.0100 

45.86 

2.0114 

46.59 

2.0129 

47.41 

2.0143 

48.31 

2.0158 

49.30 

2.0173 

60.38 

2.0187 

51.54 

2.0202 

52.80 

2.0218 

54.15 

2.0233 

55.59 

2.0248 

57.12 

2.0263 

58.74 

2.0278 

0.46 

2.0295 

2.28 

2.0310 

4.18 

2.0325 

6.18 

2.0342 

8.28 

2.0358 

10.47 

2.0373 

12.76 

2.0390 

15.15 

2.0406 

17.63 

2.0422 

20.21 

2.043Sf 

12  39  8.3 
12  47  44.7 

12  56  17.4 

13  4  46.3 
13  13  11.4 
13  21  32.8 
13  29  50.3 
13  38  4.0 
13  46  13.8 

13  54  19.7 

14  2  21.6 
14  10  19.5 
14  18  13.5 
14  26  3.5 
14  33  49.4 
14  41  31.2 
14  49  8.9 

14  56  42.5 

15  4  11.9 
15  11  37.2 
15  18  58.2 
15  26  15.0 
15  33  27.6 
-15  40  35.8 

14. 

-15  47  39.8 

15  54  39.4 

16  1  34.6 
16  8  25.5 
16  15  12.0 
16  21  54.0 
16  28  31.5 
16  35  4.6 
16  41  33.1 
16  47  57.1 

16  54  16.5 

17  0  31.3 
17  6  41.5 
17  12  47.1 
17  18  48.0 
17  24  44.2 
17  30  35.7 
17  36  22.5 
17  42  4.5 
17  47  41.7 
17  53  ;i4.0 

17  58  41.6 

18  4  4.3 
18  9  22.1 
18  14  35.0 


Var. 
[In. 


-8.638 
8.576 
8.513 
8.450 
8.388 
8.324 
8.260 
8.196 
8.131 
8.065 
7.998 
7.933 
7.867 
7.799 
7.731 
7.663 
7.594 
7.525 
7.456 
7.386 
7.315 
7.245 
7.1T3 

-7.102 

-7.030 
6.957 
6.884 
6.812 
6.738 
6.663 
6.588 
6.513 
6.438 
6.362 
6.285 
6.208 
6.132 
6.054 
5.976 
5.898 
5.819 
5.740 
5.600 
5.579 
5.499 
5.419 
5.338 
5.256 

-^.174 


ITour. 
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•1 

2 
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6 
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10 

11 

12 
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17 

18 

19 

20 
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14 
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R%ht         , 
Ascension. 


i    Var. 


in. 


D«eUnatioo. 


h  m 
5  15 
5  17 
5  19 
5  21 


JANUARY 

B 

20.21 

22.88 


16. 


5 
5 
5 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 


23 
25 
27 
29 
31 
33 
35 
37 
39 
42 
44 
46 
48 
50 
52 
54 
56 
58 
0 
2 


25.66 
28.53 
31.49 
34.65 
37.71 
40.97 
44.33 
47.78 
51.32 
54.96 
68.70 

2.54 

6.46 
10.48 
14.60 
18.81 
23.11 
27.51 
31.99 
36.57 
41.23 
45.99 

JANUARY 


9 

2.0438 
9.0154 
2.0471 
2.0186 
2.0602 
2.0618 
2.0695 
2.0652 
2.0668 
2.0683 
2.0608 
2.0615 
2.0082 
2.0647 
2.0662 
2.0678 
2.0694 
2.0709 
2.0725 
2.0740 
2.0755 
2.0770 
2.0785 
2.0900 


n 


16 


8  14  35.0 
8  19  43.0 
8  24  46.0 
8  29  44.1 
8  34  37.2 
8  39  25.2 
8  44  8.2 
8  48  46.1 
8  53  19.0 

8  57  46.8 

9  2  9;4 
9  6  26.9 
9  10  39.2 
9  14  46.3 
9  18  48.2 
9  22  44.9 
9  26  36.3 
9  80  22.5 
9  84  3.4 
9  37  39.0 
9  41  9.2 
9  44  34.1 
9  47  53.6 
9  61  7.7 


Var. 
per 
Min. 


-5.174 
5.092 
5.009 
4.927 
4.843 
4.758 
4.674 
4.590 
4.606 
4.420 
4.334 
4.218 
4.162 
4.075 
8. 988 
8.901 
3.613 
8.726 
3.638 
3.543 
3.4.'}9 
3.870 

-3.191 


6    4  50.83 

2.0614 

-19  54  16.5 

-8.101 

6    6  65.76 

2.0829 

19  67  19.8 

S.OIO 

6    9    0.78 

9.0843 

20    0  17.7 

2.919 

6  11    5.88 

2.0856 

20    3  10.1 

2.828^ 

6  13  11.07 

2.0872 

20    5  57.0 

2.737 

6  15  16.34 

2.0885 

20    8  38.5 

2.645 

6  17  21.69 

2.0899 

20  11  14.4 

2.553 

6  19  27.13 

2.0918 

20  13  44.8 

2.461 

6  21  32.64 

2.0926 

20  16    9.7 

2.368 

6  23  38.24 

2.0930 

20  18  29.0 

2.278 

6  25  43.91 

2.0952 

20  20  42.8 

2.183 

6  27  49.66 

2.0964 

20  22  51.0 

2.089 

6  29  55.48 

2.0977 

20  24  53.5 

1.996 

6  32    1.38 

2.0989 

m 

20  26  50.6 

1.903 

6  34    7.35 

2.1002 

20  28  41.8 

1.808 

6  36  13.^ 

2.1013 

20  30  27.5 

1.714 

6  38  19.51 

2.1025 

20  32    7.5 

1.620 

6  40  25.70 

2.1037 

20  33  41.9 

1.525 

6  42  31.95 

2.1017 

20  35  10.5 

1.430 

6  44  38.26 

2.1058 

20  36  33.5 

1.336 

6  46  44.64 

2.1009 

20  37  50.8 

1.241 

6  48  51.08 

2.1079 

20  39    2.4 

1.U6 

6  50  57.59 

2.1088 

20  40    8.3 

1.050 

6  53    4.15 

2.1099 

20  41    8.4 

0.9M 

6  55  10.78 

2.1109 

-20  42    2.8 

-0.959 
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AsMitfion. 
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DeoUnation. 
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Hour. 
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DeeUwtlan. 

Vtf. 

JANUARY  17. 

JANUARY  19. 

h   m      8 
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«      t      tt 

tl 

li   m      8 

s 

9             t              tt 

»t 

0 

16  55  10.78 

2.1100 

-20  42    2.8 

-0.869 

0 

18  37    1.28 

2.1205 

-19  31  37.7 

43.781 

1 

16  57  17.46 

2.1118 

20  42  51.5 

0.743 

1 

18  39    8.49 

2.1199 

19  27  48.0 

3.833 

2 

16  59  24.19 

2.1126 

20  43  34.4 

0.607 

2 

18  41  15.67 

2.1194 

19  23  52.7 

3Jtt 

3 

17    1  30.97 

2.1135 

20  44  11.5 

0.571 

3 

18  43  22.82 

2.1188 

19  19  51.7 

4UM 

4 

17    3  37.81 

2.1143 

20  44  42.9 

0.474 

4 

18  45  29.93 

2.1182 

19  15  45.2 

4.151 

5 

17    5  44.69 

2.1162 

20  45    8.4 

0.378 

5 

18  47  37.00 

2.1176 

19  11  33.0 

4.20 

6 

17    7  51.63 

2.iieo 

20  45  28.2 

0J282 

6 

18  49  44.03 

24108 

19    7  15.3 

4011 

7 

17.  9  58.61 

2.1107 

20  45  42.2 

0.186 

7 

18  51  51.02 

2.1102 

19    2  52.0 

4.4» 

8 

17  12    5.63 

2.1174 

20  45  50.4 

-0.088 

8 

18  53  57.97 

2.1154 

18  58  23.1 

448 

9 

17  14  12.70 

2.1181 

20  45  52.7 

40.010 

9 

18  56    4.87 

2.1140 

18  53  48.7 

4.0tt 

10 

17  16  19.80 

2.1188 

20  45  49.2 

0.100 

10 

18  58  11.72 

2.1138 

18  49    8.9 

4.710 

11 

17  18  26.95 

2.1194 

20  45  40.0 

0.203 

11 

19    0  18.53 

2.1131 

18  44  23.5 

4JQI 

12 

17  20  34.13 

2a200 

20  45  24.9 

0.301 

12 

19    2  25.29 

2.1123 

18  39  32.6 

ASM 

13 

17  22  41.35 

2.1200 

20  45    3.9 

0.398 

13 

19    4  32.00 

2.1114 

18  34  36.3 

4.981 

14 

17  24  48.60 

2a212 

20  44  37.1 

0.495 

14 

19    6  38.66 

2.110§ 

18  29  34.6 

5.0» 

15 

17  26  55.89 

2.1217 

20  44    4.5 

0Ji93 

16 

19    8  45.26 

2.1090 

18  24  27.5 

5.104 

16 

17  29    3.20 
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11 .8n 

3 

12  40    1.14 

2.0345 

7  40  48.6 

10.444 

4 

11     3  16.22 

2.1095 

1  10  43.5 

11.868 

4 

12  42    2.59 

2.0238 

7  61  13.7 

10.396 

5 

11     5  22.70 

2.1065 

0  58  61.7 

11.858 

5 

12  44    3.99 

2.0231 

8    1  36.0 

10.347 

6 

11     7  29.00 

2.1087 

0  47    0.5 

11.848 

6 

12  46    6.36 

2.0225 

8  11  55.3 

10.397 

7 

11     9  35.14 

2.1000 

0  35  10.0 

11.836 

7  ■ 

12  48    6.69 

2.0218 

8  22  11.6 

10.346 

S 

U  11  41.11 

2.0082 

0  23  20.2 

11.823 

8 

12  60    7.98 

2.0212 

8  32  24.8 

10.194 

9 

U  13  46.92 

2.0055 

+0  11  31.2 

11.810 

^9 

12  52    9.23 

2.0206 

8  42  34.9 

10.143 

JO 

11  15  52.57 

2.0028 

-0    0  17.0 

11.795 

10 

12  64  10.46 

2.0208 

8  52  41.9 

10.091 

11 

11  17  58.06 

2.0003 

0  12    4.2 

11.779 

11 

12  66  11.66 

2.0198 

9    2  45.8 

10.038 

12 

11  20     3.40 

2.0877 

0  23  60.6 

11.763 

12 

12  68  12.83 

2.0193 

9  12  46.6 

9.984 

IS. 

11  22     8.58 

2.0852 

0  35  35.7 

11.745 

13 

13    0  13.98 

2.0190 

9  22  43.9 

9.930 

14 

11  24  13.62 

2.0628 

0  47  19.9 

11.727 

14 

13    2  15.11 

2.0186 

9  32  38.1 

9.876 

15 

11  26  18.51 

2.0603 

0  69    2.9 

11.707 

15 

13    4  16.21 

2.0183 

9  42  29.0 

9.830 

16 

11  28  23.26 

2.0779 

1  10  44.7 

11.686 

16 

13    6  17.30 

3.0181 

9  52  16.5 

9.764 

17 

11  30  27.86 

2.0756 

1  22  25.2 

11.664 

17 

13    8  18.38 

2.0178 

10    2    0.7 

9.708 

18 

11  32  32.33 

2.0734 

1  34    4.4 

11.642 

18 

13  10  19.44 

2.0176 

10  11  41.6 

9.651 

19 

11  34  36.67 

2.0712 

1  45  42.3 

11.619 

19 

13  12  20.49 

2.0174 

10  21  18.8 

9.593 

20 

11  36  40.87 

2.O00O 

1  67  18.7 

11.505 

20 

13  14  21.63 

2.0173 

10  30  62.6 

9.535 

21 

11  38  44.95 

2.0060 

2    8  63.7 

11.570 

21 

13  16  22.66 

2.0172 

10  40  23.0 

9.477 

22 

11  40  48.90 

2.0048 

2  20  27.1 

11.543 

22 

13  18  23.69 

2.0172 

10  49  49.8 

9.418 

23 

11  42  52.72 

2.0828 

-2  31  58.9 

-11.517 

23 

13  20  24.62 

2.0171 

-10  59  13.1 

-9.358 

.      KEi 

JRUAB 

LY7. 

FEB 

RUAR^ 

f  9. 

0 

11  44  56.43 

2.0608 

-2  43  29.1 

-11.489 

0 

13  22  26.64 

2.0171 

-11    8  32.7 

-0.297 

1 

11  47    0.02 

2.0588 

2  64  67.6 

11.461 

1 

13  24  26.67 

2.0173 

11  17  48.7 

9.237 

2 

11  49    3.49 

2.0560 

3    6  24.4 

11.433 

2 

13  26  27.71 

2.0173 

11  27    1.1 

9.176 

3 

11  51    6.85 

2.0553 

3  17  49.4 

11.401 

3 

13  28  28.74 

2.0178 

11  36    9.8 

9.113 

4 

11  53  10.11 

2.0534 

3  29  12.6 

11.369 

4 

13  30  29.79 

2.0175 

11  45  14.8 

9.053 

5 

11  55  13.26 

2.0516 

3  40  33.7 

11.338 

5 

13  32  30.84 

2.0177 

11  54  16.0 

8.988 

6 

11  57  16.30 

2.0498 

3  51  63.0 

11.306 

6 

13  34  31.91 

2.0179 

12    3  13.4 

8.935 

7 

11  59  19.24 

2.0183 

4    3  10.3 

11.273 

7 

13  36  32.99 

2.0181 

12  12    7.0 

8.861 

8 

12     1  22.09 

3.0*67 

4  14  25.6 

11.238 

8 

13  38  34.08 

2.0183 

12  20  66.7 

8.797 

9 

12     3  24.84 

2.0451 

4  25  38.8 

11.203 

9 

13  40  35.19 

2.0187 

12  29  42.6 

8.733 

10 

12    5  27.60 

2.0136 

4  36  49.9 

11.167 

10 

13  42  36.32 

2.0100 

12  38  24.6 

8.667 

11 

12    7  80.07 

2.0421 

4  47  68.8 

11.120 

11 

13  44  37.47 

2.0193 

12  47    2.6 

8.601 

12 

12    9  32.55 

2.0407 

4  69    6.4 

11.002 

12 

13  46  38.64 

2.0197 

12  56  36.7 

8.535 

13 

12  11  34.95 

2.0393 

6  10    9.8 

11.054 

13 

13  48  39.83 

2.0200 

13    4    6.8 

8.468 

14 

12  13  37.26 

2.0379 

5  21  11.9 

11.015 

14 

13  60  41.04 

2.0205 

13  12  32.9 

8.402 

15 

12  15  39.60 

2.0367 

5  32  11.6 

10.975 

15 

13  62  42.29 

2.0210 

13  20  65.0 

8.333 

16 

12  17  41.66 

2.0354 

5  43    8.9 

10.934 

16 

13  64  43.66 

2.0214 

13  29  12.9 

8.265 

17 

12  19  43.75 

3.0342 

5  54    3.7 

10.883 

17 

13  66  44.86 

2.0220 

13  37  26.8 

8.198 

18 

12  21  45.76 

2.0330 

6    4  66.1 

lOAU 

18 

13  68  46.20 

2.0236 

13  45  36.6 

8.138 

19 

12  23  47.71 

2.0319 

6  15  46.0 

10.809 

19 

14    0  47.57 

2.0231 

13  63  42.2 

8.058 

20 

12  25  49.69 

2.0308 

6  26  33.2 

10.766 

20 

14    2  48.97 

2.0336 

14    1  43.6 

7.988 

21 

12  27  51.41 

2.0398 

6  37  17.9 

10.722 

21 

14    4  60.40 

2.0213 

14    9  40.8 

7.918 

22 

12  29  53.17 

2.0288 

6  47  59.9 

10.677 

22 

14    6  61.88 

2.0249 

14  17  33.8 

7.848 

23 

12  31  54.87 

2.0278 

6  58  39.1 

10.632 

23 

14    8  63.39 

2.0256 

14  25  22.5 

7.776 

24 

12  33  56.61 

2.0269 

-7    9  16.7 

-10.587 

24    ! 

14  10  54.95 

2.0263 

-14  33    6.9 

-  7.701 
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GREENWICH  MEAN  TIME. 


Hour. 
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Var. 
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Var. 

per 

Hin. 

Hour. 

Right 
Ascension. 

Var. 

DeclioatioD. 

FEBRUARY  10. 

•        „           1       _               I           a          1           II 

f » 

FEBRUARY  12. 

V.       m             c                     '•                 1             •          f           »>       1       rr 

0 

h    m       s 
14  10  54.95 

2.0203 

-14  33    6.9 

-7.704 

0 

n    m       s 
15  49  14.82 

2.0742 

-19  13    6.2 

-IJSS 

1 

14  12  56.54 

2.0289 

14  40  47.0 

7.633 

1 

15  51  19.30 

2.0753 

19  16  53.2 

3.740 

2 

14  14  58.18 

2.iy/n 

14  48  22.8 

7.561 

2 

15  53  23.85 

2.0764 

19  20  35.0 

S.G2 

3 

14  16  59.86 

2.0284 

14  55  54.3 

7.488 

3 

15  55  28.47 

2.0775 

19  24  11,4 

3.5C 

4 

14  19    1.59 

2.0292 

15    3  21.3 

7.U3 

4 

15  57  33.15 

2.0735 

19  27  42.4 

3.473 

5 

14  21     3.36 

2.0299 

15  10  43.9 

7.340 

5 

15  59  37.89 

2.0796 

19  31    8.1 

3.3S 

6 

14  23    5.18 

2.0308 

15  18    2.1 

7.267 

6 

16    1  42.70 

2.0808 

19  34  28.4 

3.2M 

7 

14  25    7.05 

2.0316 

15  25  15.9 

7.193 

7 

16    3  47.58 

2.0818 

19  37  43.4 

Z.VA 

8 

14  27    8.97 

2.0323 

15  32  25.1 

7.117 

8 

16    5  52.51 

2.0828 

19  40  52.9 

3.113 

9 

14  29  10.93 

2.0332 

15  39  29.9 

7.(U2 

9 

16    7  57.51 

2.0638 

19  43  56.9 

S.OS 

10 

14  31  12.95 

2.0342 

15  46  30.1 

6.966 

10 

16  10    2.57 

2.0848 

19  46  56.6 

iM 

11 

14  33  15.03 

2.0350 

15  53  25.8 

6.890 

11 

16  12    7.69 

2.0858 

19  49  48.8  !   iM 

12 

14  35  17.15 

2.0358 

16    0  16.9 

6.813 

12 

16  14  12.88 

2.0868 

19  52  36.5  i   176 

13 

14  37  19.33 

2.0368 

16    7    3.3 

6.736 

13 

16  16  18.12 

2.0878 

19  55  18.7     1.65S 

14 

14  39  21.57 

2.0378 

16  13  45.2 

6.659 

14 

16  18  23.42 

2.0888 

19  57  55.5     iJS: 

15 

14  41  33.86 

2.0887 

16  20  22.4 

6.582 

15 

16  20  28.78 

2.0898 

20    0  26.8  :   UT, 

16 

14  43  26.21 

2.0397 

16  26  55.0 

6.503 

16 

16  22  34.20 

2.0906 

20    2  52.5     USi 

17 

14  45  28.62 

2.0406 

16  33  22.8 

6.425 

17 

16  24  39.-68 

2.0918 

20    5  12.7     iJn 

18 

14  47  31.08 

2.0416 

16  39  46.0 

6.347 

18 

16  26  45.21 

2.0927 

20    7  27.4 

S.ltf 

19 

14  49  33.61 

2.W27 

16  46    4.4 

6.267 

19 

16  28  50.80 

2.0936 

20    9  36.5 

2.I0S 

20 

14  51  36.20 

2.0436 

16  52  18.0 

6.188 

20 

16  30  56.44 

2.0945 

20  11  40.1 

2.IH3 

21 

14  53  38.84 

2.(M46 

16  58  26.9 

6.108 

21 

16  33    2.14 

2.0954 

20  13  38.0 

1.9II 

22 

14  55  41-55 

2.0457 

17    4  31.0 

6.028 

22 

16  35    7.89 

2.0963 

20  15  30.4 

lis; 

23 

14  57  44.32 

2.0467 

-17  10  30.2 

-5.947 

23 

16  37  13.70 

2.0972 

-20  17  17.2 

-1.7S3 

FEE 

;ruar 

Y  11. 

FEBI 

lUAR^ 

[  13. 

0 

14  59  47.15 

2.0478 

-17  16  24.6 

-5.867 

0 

16  39  19.55 

2.0980 

-20  18  58.4 

-1.M0 

1 

15    1  50.05 

2.0488 

17  22  14.2 

6.785 

1 

16  41  25.46 

2.0989 

20  20  34.0 

IM' 

2 

15    3  53.01 

2.0498 

17  27  58.8 

5.703 

2 

16  43  31.42 

2.0998 

20  22    4.0 

1.453 

3 

15    5  56.03 

2.0509 

17  33  38.6 

5.622 

3 

16  45  37.43 

2.1005 

20  23  28.3 

i:& 

4 

15    7  59.12 

2.0521 

17  39  13.4 

5.538 

4 

16  47  43.48 

2.1013 

20  24  47.0 

iXi 

5 

15  10    2.28 

2.0532 

17  44  43.2 

5.456 

5 

16  49  49.58 

2.1021 

20  26    0.0 

1.179 

6 

15  12    5.50 

2.0542 

17  50    8.1 

5.374 

6 

16  51  55.73 

2.1028 

20  27    7.4 

i,m 

7 

15  14    8.78 

2.0553 

17  55  28.1 

5.291 

7 

16  54    1.92 

2.1036 

20  28    9.1 

o.»i 

8 

15  16  12.13 

2.0564 

18    0  43.0 

5.207 

8 

16  56    8.16 

2.1043 

20  29    5,1 

OJSS 

9 

15  18  15.55 

2.0575 

18    5  62.9 

5.123 

9 

16  58  14.44 

2.1050 

20  29  56.5 

0.7K 

10 

15  20  19.03 

2.0586 

18  10  57.8 

5.039 

10 

17    0  20.76 

2.1058 

20  80  40.1 

OMi 

11 

15  22  22.58 

2.0597 

18  15  57.6 

4.954 

11 

17    2  27.13 

2.1064 

20  31  19.1 

0.«02 

12 

15  24  26.20 

2.0608 

18  20  52.3 

4.869 

12 

17    4  33.53 

2.1070 

20  31  52.3 

oio; 

13 

15  26  29.88 

2.0619 

18  25  41.9 

4.784 

13 

17    6  39.97 

2.1077 

20  32  19.9 

0.412 

14 

15  28  33.63 

2.0631 

18  30  26.4 

4.699 

14 

17    8  46.45 

2.10S3 

20  32  41.7 

0.317 

15 

15  30  37.45 

2.0642 

18  35    5.8 

4.613 

15 

17  10  52.96 

2.1088 

20  32  57.9 

OJ22 

16 

15  32  41.33 

2.0653 

18  39  40.0 

4.527 

16 

17  12  59.51 

2.1094 

20  33    8.3 

0.123 

17 

15  34  45.29 

2.0665 

18  44    9.0 

4.441 

17 

17  15    6.09 

2.1090 

20  33  12.9 

-0.030 

18 

15  36  49.31 

2.0675 

18  48  32.9 

4.353 

18 

17  17  12.70 

2.1104 

20  33  11.9 

+  0.065 

19 

15  38  53.39 

2.0686 

18  52  51.5 

4.267 

19 

17  19  19.34 

2.1110 

20  33    5.1 

0.162 

20 

15  40  57.54 

2.0698 

18  57    5.0 

4.181 

20 

17  21  26.02 

2.1115 

20  32  52.5 

0.3» 

21 

15  43    1.76 

2.0708 

19    1  13.2 

4.093 

21 

17  23  32.72 

2.1119 

20  32  34.2 

0353 

22 

15  45    6.04 

2.0720 

19    5  16.1 

4.006 

22 

17  25  39.45 

2.1124 

20  32  10.2 

0.4ti 

23 

15  47  10.40 

2.0732 

19    9  13.8 

3.917 

23 

17  27  46.21 

2.1128 

20  31  40.4 

0.5H 

24 

15  49  14.82 

2.0742 

-19  13    6.2 

-3.828 

24 

17  29  52.99 

2.1132 

-20  31    4.9 

iO.6l0 
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GREENY^CH  MEAN  TIME. 


Hour. 

R%bt 
Asmisian. 

Var. 
Shi. 

Dertinatkn. 

Var. 

'Hour. 

Riirht 

iVscension. 

Var. 
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Var. 
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FEBRUARY  14. 

• 

FEBRUARY  16. 

tarn      s 

s 

•     t      ft 

0$ 

b  m      s 

s 

•      t      tt 

n 

0 

17  29  52.99 

2.1133 

-20  31    4.9 

-fO.640 

0 

19  11  22.32 

2.1079 

-18  10  45.2 

+5.157 

1 

17  31  59.79 

2.1136 

20  30  23.6 

0.736 

1 

19  13  28.78 

2.1073 

18    5  33.1 

5.246 

0 

17  34    6.62 

2.1139 

20  29  36.5 

0.833 

2 

19  15  35.20 

2.1067 

18    0  15.7 

5.334 

3 

17  36  13.46 

2.1143 

20  28  43.7 

0.928 

3 

19  17  41.58 

2.1061 

17  54  53.0 

5.423 

4 

17  38  20.33 

2.1147 

20  27  45.1 

1.024 

4 

19  19  47.93 

2.1056 

17  49  24.9 

5.512 

5 

17  40  27.22 

2.1149 

20  26  40.8 

1.120 

• 

5 

19  21  54.25 

2.1050 

17  43  51.5 

5.600 

6 

17  42  34.12 

2.1151 

;    20  25  30.7 

1.217 

6 

19  24    0.53 

2.1013 

17  38  12.9 

5.688 

7 

17  44  41.03 

2.1153 

20  24  14.8 

1.313 

7 

19  26    6.77 

2.1038 

17  32  29.0 

5.775 

8 

17  46  47.96 

2.1156 

20  22  53.2 

1.408 

8 

19  28  12.98 

2.1031 

17  26  39.9 

5.863 

9 

17  48  54.91 

2.1158 

20  21  25.8 

1.504 

9 

19  30  19.14 

2.1024 

17  20  45.5 

5.949 

10 

17  51    1.86 

2.1160 

20  19  52.7 

1.599 

10 

19  32  25.27 

2.1018 

17  14  46.0 

6.035 

ii 

17  53    8.83 

2.1163 

20  18  13.9 

1.090 

11 

19  3^1  31.36 

2.1012 

17    8  41.3 

6.122 

12 

17  55  15.80 

2.1163 

20  16  29.2 

1.792 

12 

19  36  37.41 

2.1005 

17    2  31.4 

6.207 

13 

17  57  22.78 

2.1164 

20  14  38.9 

1.887 

13 

19  38  43.42 

2.0998 

16  56  16.5 

6.292 

14 

17  59  29.77 

2.1166 

20  12  42.8 

1.983 

14 

19  40  49.39 

2.0992 

16  49  56.4 

6.378 

15 

18    1  36.77 

2.1167 

20  10  40.9 

2.079 

15 

19  42  55.32 

2.0984 

16  43  31.2 

6.462 

16 

18    3  43.77 

2.1167 

20    8  33.3 

2.174 

16 

19  45  '  1.20 

2.0977 

16  37    1.0 

6.545 

17 

18    5  50.77 

2.1167 

20    G  20.0 

2.270 

17 

19  47    7.04 

2.0971 

16  30  25.8 

6.628 

18 

18    7  57.77 

2.1167 

!    20    4    0.9 

2.366 

18 

19  49  12.85 

2.0964 

16  23  45.6 

6.712 

19 

18  10    4.77 

2.1167 

20    1  36.1 

2.461 

19 

19  51  18.61 

2.0956 

16  17    0.4 

6.795 

20 

18  12  11.77 

2.1167 

19  59    5.6 

2.556 

20 

19  53  24.32 

2.0949 

16  10  10.2 

6.877 

21 

18  14  18.77 

2.1166 

19  56  29.4 

2.651 

21 

19  55  30.00 

2.0942 

16    3  15.1 
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9 
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10 
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10 
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11 
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11  50  53.8 
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8J06 
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12    0  28.55 
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12    8  42.7 
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18 

13  40  54.43 
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20 

12    6  39.66 
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11.118 

20 
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21 
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2.0508 
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21 
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22 
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2.0583 
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22 
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23 
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I. 
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0 

12  14  53.65 

2.0605 

-5  18  27.4 

-10.077 

0 
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1 
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1 
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2 
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3.0540 
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2 

13  57  17.99 
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13  25  35.4 
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3 

12  21    3.60 

3.0541 

5  51  13.0 

10.863 

3 

13  59  21.05 

3.0613 

13  33  47.4 

8.161 

4 

12  23    6.82 

3.0538 
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10.822 

4 

14    1  24.13 
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13  41  55.1 

8.00S 

5 
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6  12  51.6 

10.782 

5 

14    3  27.25 

3.0638 

13  49  58.5 

6.on 

6 
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2.0520 

6  23  37.3 

10.740 

6 

14    5  30.40 

34»26 

13  57  57.6 

7.960 

7 
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6  34  20.4 
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7 

14    7  33.58 

3.0638 

14    5  52.5 

7.876 

8 

12  31  19.31 

3.0606 

6  45    1.0 

10.055 

8 

14    9  36.79 

3.0638 

14  13  42.9 

7.804 

9 

12  33  22.33 

3.0602 

6  55  39.0 

10.011 

0 

14  11  40.04 

3.0544 

14  21  29.0 

7.7SS 

10 

12  35  25.33 

3.0496 

7    6  14.3 

10.500 

10 

14  13  43.32 

3.0540 

14  29  10.7 

7.058 

11 

12  37  28.30 

3.0493 

7  16  46.9 

10.521 

11 

14  15  46.63 

3.0655 

14  36  48.0 

7.584 

12 

12  39  31.24 

3.0487 

7  27  16.8 

10.475 

12 

14  17  49.98 

3.0601 

14  44  20.8 

7JB» 

13 

12  41  34.14 

8.0488 

7  37  43.9 

10.428 

13 

14  19  53.36 

3.0007 

14  51  49.1 

7.434 

14 

12  43  37.03 

34M79 

7  48    8.2 

10.361 

14 

14  21  56.78 

9.0578 

14  59  12.9 

7.858 

15 

12  45  39.89 

3.0474 

7  58  29.6 

10JS3 

15 

14  24    0.24 

3.0680 

15    6  82.1 

7.3B3 

16 

12  47  42.72 

3.0471 

8    8  48.1 

10J68 

16 

14  26    3.74 

3.0680 

15  13  46.8 

7.307 

17 

12  49  45.54 

3.0408 

8  19    3.6 

10.333 

17 

14  28    7.27 

3.0698 

15  20  56.9 

7.130 

18 

12  51  48.34 

34M00 

8  29  16.1 

10.163 

18 

14  30  10.85 

3.0690 

15  28    2.4 

7.063 

19 

12  53  51.13 

3.0403 

8  39  25.6 

10.133 

19 

14  82  14.46 

3.0005 

15  35    3.2 

0.975 

20 

12  55  53.90 

3.0400 

8  49  32.0 

10.060 

20 

14  34  18.11 

3.0013 

15  41  59.4 

0.697 

21 

12  57  56.65 

3.0458 

8  59  35.2 

10.086 

21 

14  86  2L80 

3.0019 

15  48  50.9 

0.81S 

22 

12  59  59.40 

3.0457 

9    9  35.3 

9.975 

22 

14  38  25.54 

3.0030 

15  65  87.6 

0.738 

23 

13    2    2.14 

3.0450 

9  19  32.2 

9.981 

23 

14  40  29.31 

3.06S8 

16    2  19.6 

04161 

24 

13    4    4.87 

2.0454 

-9  29  25.8 
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24 

14  42  33.13 

3.0040 

-16    8  66.9 

-0.561 
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Riflit 
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V«r. 
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3.0640 
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0 
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3.311 

2 

14  46  40.89 

3.0663 

16  21  57.0 

6.431 

2 

16  26  37.30 

34)966 

19  61  36.6 

3.218 

3 

14  48  44.83 

3.0661 

16  28  19.8 

6.339 

3 

16  28  43.21 

3.0073 

19  53  46.0 

2.127 

4 

14  60  48.82 

3UM68 

16  34  37.7 

6.358 

4 

16  30  49.06 

3.0977 

19  65  60.8 

2.033 

5 

14  52  52.86 

3.0675 

16  40  60.8 

6.178 

5 

16  32  64.93 

3.0960 

19  67  50.0 

1.940 

6 

14  54  66.92 

9MS2 

16  46  69.0 

6.096 

6 

16  35    0.82 

3.0964 

19  69  43.6 
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7 

14  57    1.03 

3.0689 

16  53    2.3 

6.013 

7 

16  37    6.74 

3.0968 

20    1  31.6 

1.754 

8 

14  50    5.19 

3.0686 

16  69    0.6 

6.090 

8 

16  39  12.68 

3.0993 

20    3  14.1 

1.661 

9 

15    1    9.40 

3.0704 

17    4  63.9 

5.848 

9 

16  41  18.66 

34)996 

20    4  60.9 
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10 

15    3  13.64 

3.0711 

17  10  42.3 

5.766 

10 
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34)998 

20    6  22.2 
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11 

15    5  17.93 

3.0719 

17  16  25.7 
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11 
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20    7  47.9 
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12 

16    7  22.27 

3.0736 
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12 
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20    9    7.9 
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13 

15    9  26.64 

2.0733 

17  27  37.3 

5.513 

13 

16  49  42.70 
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14 

15  11  31.07 

3.0743 

17  33    6.6 
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14 

16  61  48.77 

3.1013 

20  11  31.1 
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15 

15  13  35.54 

3.0748 

17  38  28.7 

5.843 

16 

16  53  54.84 
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20  12  34.3 
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16 
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17  43  46.8 
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16 

16  66    0.94 
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20  13  31.8 
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17 

15  17  44.60 

2.0763 

17  48  59.8 

6.173 

17 

16  68    7.06 

3.1019 

20  14  23.7 

0.818 

18 

15  19  49.20 

3.0770 

17  64    7.6 

6.088 

18 

17    0  13.17 

3.1021 

20  15  10.0 

0.734 

19 

15  21  53.84 
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17  59  10.3 
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19 

17    2  19.30 

3.1083 

20  15  60.6 
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20 
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8.1086 
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21 
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3.0791 
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21 
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22 
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22 
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MA 
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2. 
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0 
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0 
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1 
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1 
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2 
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2 
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3.1064 
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3 
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3 
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0.123 

4 

15  40  37.53 
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18  40  39.7 
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4 

17  21  14.95 

3.1086 

20  17  42.1 

0.218 

5 

15  42  42.59 
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18  44  49.9 

4.127 

6 

17  23  21.17 

8.1096 

20  17  26.2 

0.313 

6 

15  44  47.70 

8.0664 

18  48  64.9 

44»8 

6 

17  25  27.38 

3.1686 
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7 

15  46  52.84 
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18  62  64.4 

3.^8 

7 
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3.1087 
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8 
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18  56  48.7 
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8 

17  29  39.82 

3.1087 
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9 
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19    0  37.6 
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9 

17  31  46.04 

8.1087 

20  15  26.1 
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10 

15  63    8.60 

84)679 

19    4  21.0 
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10 

17  33  62.26 

3.1087 

20  14  42.0 

0.783 

11 

15  55  13.79 

841686 

19    7  59.1 
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11 

17  36  68.48 

8.1086 

20  13  52.2 

0.677 

12 
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84)693 

19  11  31.8 

3.499 

12 

17  38    4.69 

3.1086 

20  12  66.8 

0.971 

13 

15  59  24.60 

8.0606 

19  14  59.0 

8.469 

13 

17  40  10.90 

3.1036 

20  11  55.7 

1.065 

14 

16    1  29.91 

8.0904 

19  18  20.9 

3419 

14 

17  42  17.10 

8.1063 

20  10  49.0 

1.159 

15 

16    3  35.35 

84)919 

19  21  37.3 

8438 

16 

17  44  23.30 

8.1088 

20    9  36.6 

1.853 

16 

16    5  40.83 

8.6916 

19  24  48.2 

8.137 

16 

17  46  29.49 

8.1081 

20    8  18.6 
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17 

16    7  46.34 

8.0923 

19  27  53.7 

8.046 

17 

17  48  35.67 

3.1090 
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18 

16    9  51.89 

84)928 

19  30  53.7 

2456 

18 
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3.1088 

20    5  26.7 
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19 
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84)983 

19  33  48.8 
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19 

17  62  48.01 
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20    3  60.9 
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20 
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20 
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21 
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3.679 

21 
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22 

17  59    6.44 
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1.909 

23 
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23 
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24 

16  22  25.84 
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24 
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7.545 
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20  16  56.41 

2.0725 

14  37  44.3 

7.621 
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18 
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2.0953 
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18 
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2.0718 
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7.7n 

19 

18  43  11.05 

2.0948 
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19 

20  23    9.36 

2.0714 
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20 

18  45  16.73 

2.0944 

18  64  10.3 

3.931 

20 

20  26  13.63 

2.0710 

14    6  39.3 

7.921 

21 

18  47  22.38 
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21 
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22 
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22 
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23 

18  51  33.60 
M 
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23 
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0 
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0 
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1 
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4.879 

1 
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8.285 

2 
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4.468 

2 

20  37  38.87 

2.0693 

13  17  49.0 

8.353 

3 

18  69  55.68 

2.0910 

18  24  27.6 

4.557 

8 

20  39  43.02 

2.0691 
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21  12 
21  14 
21  16 
21  18 
21  20 
21  22 
21  24 
21  26 
21  28 
21  30 
21  32 
21  34 
21  36 
21  38 
21  41 
21  43 
21  45 
21  47 
21  49 
21  51 
21  53 


8 

27.94 
30.36 
32.75 
35.11 
37.44 
39.74 
42.02 
44.28 
46.51 
48.72 
50.92 
53.09 
55.25 
57.40 
59.53 
1.65 
3.76 
5.86 
7.96 
10.05 
12.14 
14.22 
16.31 
18.40 


s 
3.0400 

8.om 

8.0090 
3.0001 
3.0080 
3.0883 
3.0978 
8.0374 
3.0870 
3.0868 
2.0804 
3.0861 
2.0860 
3.0857 
3.0854 
3.0068 
3.0851 
3.0850 
3.0840 
3.6848 
3.0346 
3.0848 
3.0348 
3.0848 


// 


APRIL  13. 


20.49 

22.59 
24.70 
26.81 
28.94 
31.08 
33.24 
35.42 
37.62 
39.83 
42.07 
44.34 
46.64 
48.97 
51.33 
53.72 
56.15 
58.63 
1.14 
3.70 
6.30 
8.95 
11.66 
14.42 
17.23 


3.0040 
3.0851 
3.0653 
3.0858 
3.0856 
3.0858 
3.0862 
2.0865 
2.0368 
2.08n 
2.0876 
2.0381 
2.0386 
2.0301 
2.0396 
2.0402 
2.0409 
2.0416 
2.0428 
2.0430 
2.0438 
2.0447 
2.0456 
2.0464 
2.0474 


44  33  33.3 
14  26  6.3 
14  18  34.9 
14  10  59.3 
14  3  19.3 
13  55  35.1 
13  47  46.7 
13  39  54.0 
13  31  57.2 
13  23  56.2 
13  15  51.0 
13  7  41.8 
12  59  28.5 
12  51  11.1 
12  42  49.8 
12  34  24.4 
12  25  55.0 
12  17  21.8 
12  8  44.6 
12  0  3.5 
11  51  18.5 
11  42  29.8 
11  33  37.2 
41  24  40.9 

ai  15  40.9 

11    6  87.1 

10  57  29.7 

10  48  18.6 

10  39    3.9 

10  29  45.7 

10  20  23.9 

10  10  58.5 

10    1  29.7 

9  51  57.5 

9  42  21.8 

9  32  42.8 

9  23    0.4 

9  13  14.7 

9    3  25.7 

8  53  33.5 

8  43  38.1 

8  33  39.5 

8  23  87.7 

8  13  82.9 

8    3  25.0 

7  53  14.1 

7  43    0.2 

7  32  43.3 

7  22  23.6 


+  7.413 
7.487 
7.558 
7.680 
7.708 
7.773 
7.842 
7.918 
7.082 
8.062 
8.120 
8.188 
8.256 
8.828 
8.889 
8.457 
8.523 
8.587 
8.653 
8.718 
8.781 
8.844 
8.907 

H-  8  J60 

+  0.032 
0.093 
0.154 
0.215 
9.274 
0.333 
0.393 
0.451 
0.508 
9.566 
9.623 
9.678 
0.734 
0.789 
9.843 
9.897 
9.950 
10.003 
10.055 
10.106 
10.157 
10.207 
10.257 
10.305 
+10.353 
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MOON,  1920. 


GREENWICH  MEAN  TIME. 


Hoar. 

Right 
Ascenslau. 

Var. 

p«r 

Min. 

Declination. 

Var. 

Hoiir. 

Right 
Ascension. 

Var. 
£n. 

Declination. 

Var. 

APRIL  14. 

APRIL  16. 

h   m       s 

s 

•      »      »/ 

tf 

h    m       s 

s 

•      »       »# 

#» 

0 

21  53  17.23 

2.0474 

-7  22  23.6 

+10.353 

0 

23  33  29.40 

3.1453 

+  1  35  45.7 

+ii.rj9 

1 

21  55  20.11 

2.0484 

7  12    1.0 

10.401 

1 

23  35  38.21 

2.14S4 

1  47  30.2 

11.745 

2 

21  57  23.04 

2.0494 

7    1  35.5 

10.448 

2 

23  87  47.21 

3.1516 

1  69  15.1 

11.751 

3 

21  59  26.04 

2.0305 

6  51    7.3 

10.493 

3 

23  39  56.40 

8.1648 

2  11    0.3 

11.754 

4 

22    1  29.10 

2.0316 

6  40  36.3 

10.539 

4 

23  42    5.79 

3.1682 

2  22  45.6 

11.757 

5 

22    3  32.23 

2.0528 

6  30    2.6 

10.583 

5 

23  44  15.38 

8.1615 

2  34  31.1 

11.758 

6 

22    5  35.44 

2.0540 

6  19  26.3 

10.628 

6 

23  46  25.17 

3.1618 

2  46  16.6 

11.758 

7 

22    7  38.71 

2.0352 

6    8  47.3 

10.672 

7 

23  48  35.16 

2.1683 

2  58    2.1 

11.757 

8 

22    9  42.06 

2.0506 

5  58    5.7 

10.714 

8 

23  50  45.36 

3.1718 

3    9  47.5 

11.753 

9 

22  11  45.50 

2.0579 

5  47  21.6 

10.756 

9 

23  52  55.78 

3.1753 

3  21  32.7 

11.752 

10 

22  13  49.01 

2.0592 

5  36  35.0 

10.797 

10 

23  55    6.40 

3.1788 

3  33  17.7 

ll.TlS 

11 

22  15  52.60 

2.0607 

5  25  46.0 

10.838 

11 

23  57  17.24 

3.1826 

3  45    2.4 

• 

11.742 

12 

22  17  56.29 

2.0621 

5  14  54.5 

10.878 

12 

23  59  28.30 

2.1661 

3  56  46.7 

11.735 

13 

22  20    0.05 

2.0636 

5    4    0.7 

10.916 

13 

0    1  39.57 

2.1898 

4    8  30.6 

11,727 

14 

22  22    3.91 

2.06JS 

4  53    4.6 

10.964 

14 

0    3  51.07 

3.1036 

4  20  13.9 

11.717 

15 

22  24    7.87 

2.0667 

4  42    6.2 

10.992 

15 

0    6    2.80 

3.1973 

4  31  56.6 

11,707 

16 

22  26  11.92 

2.0683 

4  31    5.5 

11.029 

16 

0    8  14.75 

3.3011 

4  43  38.7 

11.696 

17 

22  28  16.07 

2.0701 

4  20    2.7 

11.064 

17 

0  10  26.93 

3.3040 

4  65  20.1 

11.6S3 

18 

22  30  20.33 

2.0718 

4    8  57.8 

11.100 

18 

0  12  39.34 

2.2088 

5    7    0.6 

11.664 

19 

22  32  24.69 

2.0736 

3  57  50.7 

11.135 

19 

0  14  51.09 

3.3128 

5  18  40.2 

11.652 

20 

22  34  29.15 

2.0753 

3  46  41.6 

11.168 

20 

0  17    4.87 

2.2168 

5  30  18.8 

11.635 

21 

22  36  33.73 

2.0773 

3  35  30.6 

11.200 

21 

0  19  18.00 

3.3306 

6  41  56.4 

11.617 

22 

22  38  38.42 

2.0793 

3  24  17.6 

11.282 

22 

0  21  31.36 

3.3348 

5  63  32.9 

11.69S 

23 

22  40  43.23 
A 

2.0812 

pril: 

-3  13    2.7 
15. 

+11.363 

23 

0  23  44.97 
AT 

3.2^ 
>Rn.  1" 

+  6    5    8.1 
7. 

+11.577 

0 

22  42  48.16 

2.0633 

-3    1  46.0 

+11.293 

0 

0  25  58.83 

2.23» 

+  6  16  42.1 

+11.5.'>5 

1 

22  44  53.21 

2.0853 

2  50  27.5 

11.323 

1 

0  28  12.93 

3.2371 

6  28  14,7 

11.532 

2 

22  46  58.39 

2.0673 

2  39    7.2 

11.352 

2 

0  30  27.28 

3.2413 

6  39  45.9 

11.507 

3 

22  49    3.69 

2.0894 

2  27  45.3 

11.379 

3 

0  32  41.88 

3.3455 

6  51  15.5 

11.480 

4 

22  51    9.12 

2.0016 

2  16  21.7 

11.407 

4 

0  84  56.74 

2.3498 

7    2  43.5 

11.453 

6 

22  53  14.68 

2.0938 

2    4  56.5 

11.432 

5 

0  37  11.86 

3.2541 

7  14    9.8 

11.424 

6 

22  55  20.38 

2.0963 

1  53  29.9 

11.457 

6 

0  39  27,23 

2.2583 

7  25  34,4 

11.394 

7 

22  57  26.23 

2.0987 

1  42    1.7 

11.481 

7 

0  41  42.86 

3.2627 

7  36  57.1 

11.362 

8 

22  59  32.22 

2.1010 

1  30  32.2 

11.604 

8 

0  43  58.75 

3.26n 

7  48  17.8 

11.32S 

9 

23    1  38.35 

2.1033 

1  19    1.2 

11.527 

9 

0  46  14.91 

3.2716 

7  59  36.5 

11.294 

10 

23    3  44.62 

2.1058 

1    7  29.0 

11.547 

10 

0  48  31.33 

3.2759 

8  10  53.1 

ll.iSO 

11 

23    5  51.05 

2.1083 

0  55  55.6 

11.568 

11 

0  50  48.02 

3.2804 

8  22    7.6 

11.222 

12 

23    7  57.62 

2.1108 

0  44  20.9 

11.587 

12 

0  53    4.98 

2.2848 

8  33  19.7 

11.183 

13 

23  10    4.35 

2.1136 

0  32  45.1 

11.605 

13 

0  55  22.20 

2.2898 

8  44  29.5 

11.143 

14 

23  12  11.24 

2.1163 

0  21    8.3 

11.623 

14 

0  57  39.70 

2.2039 

8  55  36.8 

11.101 

15 

23  14  18.29 

2.1188 

-0    9  30.4 

11.639 

15 

0  59  57.47 

3.2084 

0    6  41.6 

11.05^ 

16 

23  16  25.50 

2.1215 

+0    2    8.4 

11.654 

16 

1    2  15.51 

2.3030 

9  17  43.8 

11.013 

17 

23  18  82.87 

2.1243 

0  13  48.1 

11.668 

17 

1    4  33.83 

2.3077 

9  28  43.2 

10.96.S 

18 

23  20  40.42 

2.1273 

0  25  28.6 

11.682 

18 

1    6  52.43 

3.3123 

9  39  39.9 

10.021 

19 

23  22  48.14 

2.1301 

0  37    9.9 

11.604 

19 

1    9  11.30 

2.3168 

9  50  33.7 

10.872 

20 

23  24  56.03 

2.1330 

0  48  51.9 

11.705 

20 

1  11  30.45 

3.3316 

10    1  24.5 

10.822 

21 

23  27    4.10 

2.1360 

1    0  34.5 

11.715 

21 

1  13  49.88 

8.3263 

10  12  12.3 

10.770 

22 

23  29  12.35 

2.1390 

1  12  17.7 

11.725 

22 

1  16    9.69 

2.3308 

10  22  56.9 

10.716 

23 

23  31-  20.78 

2.1421 

1  24    1.5 

11.733 

23 

1  18  29.68 

2.3S56 

10  33  38.2 

10.662 

24 

23  33  29.40 

3.1453 

+1  35  45.7 

+11.739 

24 

1  20  49.86 

3.8403 

+10  44  16.3 

+10.607 
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QRBSSNWIC^  BfEAN  TIME. 


Hour. 

RtSht 

Var. 

Var. 

Hour. 

RigU 
Aaoeoalon. 

Var. 

Declination. 

Var. 

APBIL  18. 

APRIL  20. 

h   m      s 

8 

O            1              It 

II 

h   xn      8 

s 

0         1         n 

II 

0 

1  20  49.86 

3JM8 

+10  44  16.3 

•t-lQjOO? 

0 

3  18  26.18 

2.3487 

+17  41    0.9 

-^.226 

1 

1  23  10.41 

2.aH0 

10  54  51.0 

10.348 

1 

3  20  59.20 

2.3519 

17  47  10.8 

6.103 

2 

1  25  31,25 

2JM»7 

11    5  22.1 

10,480 

2 

3  23  32.41 

2.3632 

17  53  13.3 

6.979 

3 

1  27  52.87 

aJI644 

11  15  49.7 

10.429 

3 

3  26    5.82 

24388 

17  59    8.3 

3.864 

4 

1  30  13*78 

2JUa2 

11  26  13.6 

101337 

4 

3  28  39.40 

2^12 

18    4  55.8 

3.728 

5 

1  32  35.47 

2jms» 

11  86  33.7 

10.303 

5 

3  31  13.16 

3.3642 

18  10  35.7 

3.602 

6 

1  34  57.45 

aj9Q97 

11  46  50.0 

10.239 

6 

3  33  47.10 

2M71 

18  16    8.0 

5.474 

7 

1  37  19.71 

a.S73* 

1157    2.4 

10.173 

7 

3  36  21.21 

2JB398 

18  21  82.6 

3.345 

S 

1  39  42.26 

2JSn2 

12    7  10.7 

10.104 

8 

3  38  55.47 

2.3734 

18  26  49.4 

3.215 

9 

142    5.09 

2JU» 

12  17  14.9 

I0w034 

9 

3  41  29.90 

2.6751 

18  81  58.4 

3.065 

10 

144  28.20 

2.3876 

12  27  14.8 

9J63 

10 

3  44    4.48 

2.3776 

18  86  59.6 

4454 

11 

1  46  51.60 

%J9m 

12  87  10.5 

9^2 

11 

3  46  39.21 

3.3600 

18  41  52.9 

4422 

12 

1  49  15.28 

2Mn 

12  47    1.8 

9.318 

12 

3  49  14.08 

2.3628 

18  .46  38.2 

4488 

13 

1  51  39.25 

2.400 

12  56  48.6 

9.742 

13 

3  51  49.08 

3J845 

18  51  15.5 

4.555 

14 

1  54    3.50 

2.4086 

13    6  30.8 

9.365 

14 

3  54  24.22 

2.5867 

18  55  44.8 

4421 

15 

1  b6  2SM 

2.4U8 

13  16    8.4 

9.388 

15 

3  56  59.48 

2.3887 

19    0    6,0 

4485 

16 

1  58  52.85 

2AU» 

13  25  41;3 

9.508 

16 

3  59  34.86 

2.3906 

19    4  19.0 

4.140 

17 

2    1  17.95 

xma 

13  35    9.3 

9.436 

17 

4    2  10.35 

2.3934 

19    8  23.9 

4413 

18 

2    3  43.33 

3.420 

13  44  32.4 

9.343 

18 

4    4  45.95 

2.3942 

19  12  20.5 

8473 

19 

2    6    8.99 

2.43W 

13  53  50^ 

9.258 

19 

4    7  21.66 

2J6938 

19  16    8j9. 

8.738 

20 

2    8  34.92 

2.4M6 

14    3    3.4 

9.173 

20 

4    9  57.45 

2.6978 

19  19  49.1 

a.600 

21 

2  11    1.14 

2Aaa» 

14  12  11.2 

9.087 

21 

4  12  33.33 

2.3968 

19  23  20.0 

3.461 

22 

2  13  27.63 

2.WS 

14  21  13.8 

8.998 

22 

4  15    9.30 

2.3601 

19  26  44.4 

8.322 

23 

215  64.39 
A 

2.4«ffi 

PBIL 

+14  30  11.0 
19. 

+  8.908 

23 

4  17  45.34 
A] 

3J013 

»RIL2 

+19  29  59^ 
1. 

+3J82 

0 

2  18  21.43 

2AU9 

+14  89    2.7 

!+ 8.816 

0 

4  20  21.46 

2.3035 

+19  33    6.2 

+a.041 

1 

2  20  48.74 

,  2.4674 

14  47  48.9 

8.723 

1 

4  22  57.64 

2J0a5 

19  36    4.4 

2.900 

2 

2  23  16.32 

2.4S19 

14. 56  29:5 

8.629 

2 

4  25  33.88 

3.3044 

19  38  54^ 

3.760 

3 

2  25  44.17 

2.4M8 

15    5    4,4 

8J»3 

3 

4  28  10.17 

2j3QS2 

19  41  35.5 

2418 

4 

2  28  12.28 

2^7QB 

15  13  33.5 

8.437 

4 

4  30  46.51 

2.6069 

19  44    8^ 

3.475 

5 

2  30  40.66 

3.47il 

15  21  56.8 

8.338 

5 

4  33  22.88 

3.6064 

19  46  32.5 

3.333 

6 

2  33    9.29 

2.4714 

15  30  14.1 

8.238 

6 

4  35  59.28 

2.3039 

19  48  48.3 

2.192 

7 

2  35  38.19 

2.4838 

15  38  25.4 

8.137 

7 

4  38  35.71 

2.6073 

19  60  55/5 

2.048 

8 

2  38    7-34 

2.4880 

15  46  30.6 

8.035 

8 

4  41  12.16 

3.3077 

19  52  54.1 

1.906 

9 

2  40  36.75 

2.4802 

15  54  29^.6 

7.932 

9 

4  43  48.63 

2.3078 

19  54  44.1 

1.763 

10 

2  43    6.41 

2.4088 

16    2  22.4 

7j827 

10 

4  46  25.10 

2j8078 

19  56  25.6 

1419 

11 

2  45  36.31 

2.0nM 

16  10    8.8 

7.720 

11 

4  49    1.56 

3.3077 

19  57  58.4 

1476 

12 

2  48    6.46 

3.AM5 

16  17  48.8 

7.612 

12 

4  51  38.02 

2.6076 

19  59  22.7 

1.333 

13 

2  50  36.85 

2.3885 

16  25  22.3 

7.503 

13 

4  54  14.47 

2.6078 

20    0  38.8 

1.188 

14 

2  53    7.48 

SJH25 

16  32  49.2 

7.393 

14 

4  56  50.90 

3.6069 

20    1  45.3 

1446 

15 

2  55  38.35 

^JU64 

16  40    9.5 

7JB2 

15 

4  59  27.30 

3.6068 

20    2  43.7 

0401 

16 

2  58    9.45 

2.3200 

16  47  23.0 

7J69 

16 

5    2    3.66 

34097 

20    3  33.4 

0.758 

17 

3    0  40.78 

ajfaii 

16  54  29.8 

7.056 

17 

5    4  30.98 

3.633D 

20    4  14.6 

0.615 

18 

3    3  12.34 

2.3S76 

17    1  29.7 

6.940 

18 

5    7  16.26 

tf.604a 

»    4  47.2 

0.471 

19 

3    5  44.11 

2^313 

17    8  2^6 

6.823 

19 

5    9  62.48 

3.6038 

20    5  11.1 

3.828 

20 

3    8  16.10 

2.3380 

17  15    8.5 

6.W7 

20 

5  12  28.65 

3.6333 

20    5  26.5 

0a84 

21 

3  10  48.31 

2J886 

17  21  47.4 

6.38S 

21 

5  15    4.75 

8.3011 

.20    5  33.2 

+0.041 

22 

3  13  20.73 

2.3430 

17  28  19.1 

6.469 

22 

5  17  40.78 

3i3306 

20    5  31.4 

-0.101 

23 

3  15  53.35 

2.6131 

17  34  43.7 

6.348 

23 

5  20  16.72 
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2.0398 

8.31 

2UB07 

10.18 

2i»18 

12.10 

2Jltt36 

14.09 

2.0887 

16.14 

2.0M8 

18.26 

2.0858 

20.43 

2.QM8 

22.67 

2.0879 

24.98 

2.8891 

27.36 

2.0402 

29160 

3.0418 

32.31 

3.0134 

34.89 

3.0485 

37.63 

SUM47 

40.25 

3«0468 

43.03 

3.0188 

45.88 

3.0183 

-10  49  43.8 

10  68  49.1 

11  7  61.6 
11  16  60.7 
11  25  46.4 
U  34  38.7 
11  43  27.4 

11  62  12.7 

12  0  54.3 
12  9  32.4 
12  18  6.8 
12  26  37.6 
12  35  4.6 
12  43  27.9 

12  61  47.4 
18  0  3.1 
18    8  14.9 

13  16  22.9 
13  24  26.9 
13  82  26.9 
13  40  23.0 
13  48  15.0 

13  66    2.9 

14  3  46.8 
-14  11  26.6 


It 


I-I0.M8 

1OJ08 

10.188 

10438 

10JI87 

10.048 

10J9Q8 

0.981 

9J818 

9.S78 

9.838 

9.783 

9.785 

9JI88 

9J840 

9J83 

0.548 

9.405 

9.443 

9491 

9.989 

9.387 

9J8S 

-0478 

-9434 
9.089 
9.018 
8J057 
8.900 
8.842 
8.783 
8.734 
8.864 
8404 
8443 
8.483 
8.419 
8487 
8483 


8.185 
8.100 
8483 
7488 
7401 
7438 
7.785 
7.807 
-7437 
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V«r. 
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0 

1 

2 
8 

4 

6 

6 

7 

8 

9 

10 

11 
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13 

14 
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16 

17 

18 

19 


21 


0 

1 

2 

8 

4 

6 

6 

7 

8 

0 

10 

11 

12 

18 

14 

16 

16 

17 

18 
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20 
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22 

28 

24 


h  m 
14  K) 
14  12 
14  14 
14  16 
14  18 
14  21 
14  28 
14  25 
14  27 
14  89 
14  81 
14  38 
H  35 
14  37 
14  89 
14  41 
14  43 
14  45 
14  47 
14  49 
14  61 
14  64 
14  86 
14  66 


9 

45.88 

48.81 

61.80 

64.86 

68j60 

1.20 

4.48 

7.82 

11^ 

14.73 

18.80 

21.93 

25.63 

29.40 

83.26 

87.16 

41.15 

45.20 

49.33 

53.62 

67.78 

2.11 

6.61 

10.98 


MAY  2. 

8 

34IB3 


24617 


34840 


3.06718 
3,0688 


240U 
3.0881 
3.0885 
34817 


3.8870 


84704 
3.8n8 


MAYS. 


16 

16 
16 
15 
16 


0 
2 

4 
6 
8 


16  10 
16  12 
16  14 
16  16 
16  18 
16  21 

15  23 

16  25 
16  27 
16  29 
16  81 
16  83 
16  36 
16  87 
16  89 
15  41 

15  44 

16  46 
16  48 
16  50 


15.61 

34rat 

20.11 

1.0771 

24.77 

34Q83 

29.50 

3.8781 

34.29 

34804 

39.15 

3.0815 

44.07 

34886 

^j05 

3«0885 

64.09 

s.08a 

69.19 

34864 

4.84 

2.8866 

9.56 

84874 

14.83 

84888 

20.16 

84803 

25.64 

S48Q3 

80.98 

846U 

36.47 

14818 

42.01 

3460 

47.60 

14688 

63.24 

34844 

68.93 

14868 

4.66 

14868 

10.44 

14887 

16.26 

LOOM 

22.13 

14B6L 

-14  11  26.6  -7jC7 

14  19     2.0  7.537 

14  26  83.3  7.4S7 

14  34    0.4  7.416 

14  41  23.2  74M 

14  48  41.7  tsn 

14  65  65.9  7m 
16    8    5.8  7.m 

15  10  11.2  74» 
15  17  12.2  tm 
15  24  8.7  64B 
15  31  0.8  6J» 
15  37  48.8  6.731 
15  44  31.3  64» 

15  61    9.7  6411 

16  67  43i^  64N 
16  4  12.6  6.447 
16  10  37.1  tM 
16  16  66.9  tJB\ 
16  23  12.0  64U 
16  29  22J(  6JSS 
16*85  27.9  6J» 
16  41  28.6  5jn 

.16  47  24.6  -^itt 

-16  53  16j6  -^M 

16  69     1.8  5.7» 

17  4  43.1  6.W 
17  10  19.6  5.i» 
17  15  50.9  «•<« 
17  21  17.8  5.3W 
17  26  38.8  5.314 
17  31  65.2  S.«i 
17  37  6.6  5.147 
17  42  12.8  5.00 
17  47  14.0  4478 
17  62  10.1  4J» 

17  67  1.1  4J67 

18  1  46.9  4.7» 
18  6  27.6  44» 
18  11  2.9  4^7 
18  15  83.1  4.460 
18  19  68.1  4^ 
18  24  17.8  4485 
18  28  32.3  4.197 
18  82  41.4  4.106 
18  86  45.8  4.8» 
18  40  43.8  8^ 
18  44  87.0  S.8a 

-18  48  24.9  ^.7» 
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RigM 


DccUofitfoD. 


Var. 


Hour. 


RlKbt 


V«. 

& 


Dectinatton. 


Var. 
Min. 


o 

1 

2 
3 

4 

5 

6 

.7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

13 

19 

2D 

21 

22 

23 


h  m 
15  50 
15  62 
15  54 
15  56 

15  58 

16  0 


16 
16 
16 
16 


2 
5 
7 
9 


16  11 
16  13 
16  15 
16  17 
16  19 
16  21 
16  24 
16  26 
16  28 
16  30 
16  32 
16  34 
16  36 
16  88 


s 
22,13 
28.03 
33.98 
39.96 
45.98 
62.94 
68.13 
4.25 
10.41 
16.69 
22^ 
29.64 
3540 

47.89 
64.22 
0.66 
6.92 
13.30 
19.69 
26.09 
82.50 
38.92 
46^ 


0 

16  40  61.78 

1 

16  42  68^1 

2 

16  46    4.66 

3 

16  47  11.08 

4 

16  49  17.61 

5 

16  61  23w94 

6 

16  63  30.36 

7 

16  65  36.78 

8 

16  67  43.18 

9 

16  69  49.58 

10 

17    1  56.96 

11 

17    4    2.33 

12 

17    6    8.68 

13 

17    8  15.02 

14 

17  10  21.33 

15 

17  12  27.63 

16 

17  14  33.90 

17 

17  16  40.14 

18 

17  18  46.36 

19 

17  20  62.55 

20 

17  22  68.72 

21 

17  25    4^ 

22 

17  27  10.95 

23 

17  29  17.02 

24 

17  31  23.06 

MAY  4. 

8 


MAY  6. 


%MOD 

2.10Q7 
94018 


S«MS8 


8.1M0 
2.MH0 


s.]Qn 

2J08B 


t0 


MAY  5. 
sjon 

tJttB 
3.1033 

34oa 

S.10» 
2.1Qd8 
2*1007 


2.1000 
3.1MB 
2.1991 
2.1fin 


340«8 
2.1080 
3.1001 
3.1000 
3.1026 
2.M10 
3.I0«I 
0.10Q6 
3U1000 


-18  48  24.9 
18  52  7.3 
18  66  44.4 

18  59  16.1 

19  2  42.4 
19  6  3.2 
19  9  18.6 
19  12  28.6 
19  15  33.1 
19  18  32.1 
19  21  25.6 
19  24  13.6 
19  26  66L1 
19  29  33.1 
19  32  4.6 
19  34  80.6 
19  36  60.9 
19  39  6.7 
19  41  15.0 
19  43  ia.7 
19  45  16L8 
19  47  98 
19  48  66.S 

-19  60  37.6 

-19  52  ia4 
19  53  4a8 
19  55  8.1 
19  56  27.0 
19  67  40,4 

.19  58  48.1 

19  59  60.2 

20  0  46.6 
20  1  87.6 
20  2  22.7 
20  3  2.3 
20  3  36.3 
20  4  4.7 
20  4  27.6 
20  4  44.6 
20  4  56.1 
20  5  2.0 
20  5  2.3 
20  4  67.0 
20  4  46.1 
20  4  29.6 
20  4  7.6 
20  3  89.9 
20  a  .6.6 
r20  . 2  27.8 


n 


-^.708 
3.000 
3.578 
3.483 
8.003 
8..302 
3^13 
8.121 
SiOSO 

s^aso 

34M 
2.7M 
2J03 
3.8n 

3.478 


2.200 
3.201 
2.100 
24118 
1.088 
1.880 
i.«80 
-1.8A8 

•I48OD 
lUM 

1.882 
1.200 
L.170 
1j002 

0.088 
O.0M 

Qt»n 

Q;707 
0418 
0.820 
0.437 
0.833 
0.238 
0.145 
-Oj052 
-M).0i3 
0.135 
0.328 
0.823 
0.414 
0.508 
0.001 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 


0 
1 

2 
3 

4 

5 

6 

7. 

3 

9 

10 

11 

12 

13 

14 

15 

16. 

17 

18 

19 

20 

21 

22 

23 

24 


li  m 
17  31 
17  33 
17  35 
17  87 
17  89 
17  41 
17  43 
17  46 
17  48 
17  60 
17  52 
17  64 
17  56 

17  68 

18  0 


18 
18 
18 
18 


2 
4 
6 
9 


18  11 
1813 
1815 
18  17 
1319 

13  21 
13  23 

18  25 
18  27 
18  29 
18  31 
18  84 
18  86 
18  88 
18  40 
18  42 
18  44 
18  46 
18  48 
18  60 
18  52 
18  54 
18  56 

18  53 

19  0 
19  2 
19  4 
19  7 
19  9 
19  11 


8 

23.05 
29.04 
34.99 
40.91 
46.79 
62.62 
58.40 
4.14 
9.83 
15.48 
21.07 
26.61 
82.10 
37.54 
42.92 
48.24 
53.61 
58,71 
3.86 
8.95 
13.97 
18.93 
23.83 
2HM 


8 

8.1000 

9      t      tt 
-20    2  27.8 

It 

+0.693 

34)005 

20    I  43.4 

0.787 

2.00SO 

20    0  53.4 

0.870 

3.0003 

19  69  57.9 

0.972 

OJMTO 

19  58  56.8 

1.064 

34M6 

19  57  60.2 

1.157 

34M0 

19  56  88.0 

1.24  A 

34M8 

19  65  20.4 

1.340 

341046 

19  53  57.2 

1.433 

34)087 

19  52  28.6 

1.521 

34)023 

19  60  54.3 

IJOIO 

34)010 

19  49  14.6 

1.707 

34)011 

19  47  29.6 

1.708 

34)008 

19  45  38.9 

1.8S9 

24MS 

19  43  42.8 

1.080 

24)883 

19  41  41.3 

3.071 

34)818 

19  39  84.8 

3.161 

34)083 

19  37  22.0 

3.251 

34)658 

19  85    4.2 

24M1 

3.0048 

19  32  41.1 

2.431 

3J682 

19  30  12.6 

3.521 

2.8822 

19  27  38.6 

2.000 

2J811 

19  24  69.4 

24)96 

2.0900 

-*19  22  14.8 

44.788 

MAY  7. 


33.42 

tsm 

38.12 

24»7T8 

42.75 

241908 

47.31 

34l»5 

51.81 

34IMi 

56.24 

34W83 

0.69 

341710 

4.87 

341707 

9.07 

8.0608 

1319 

3.008S 

17.26 

3.0630 

21.23 

3.0658 

25.14 

3.0646 

28.98 

3.0633 

82.74 

3.0620 

36.42 

2.0607 

40.02 

3.0504 

4355 

3.0588 

47.00 

3.0600 

50.38 

3.0556 

63.67 

3LO540 

66.89 

3.0630 

0.03 

3.08» 

3.10 

3.0804 

6.08 

3.0401 

^19  19  24.9 
19  16  29.7 
19  13  29.2 
19  10  23.4 
19  7  12.4 
19  3  56.1 
19  0  34.6 
18  57  7,9 
18  53  35.9 
18  49  68.8 
18  46  16.6 
18  42  29.2 
18  38  36.7 
18  34  39.0 
18  30  36.3 
18  26  28.5 
18  22  15.6 
18  17  57.7 
18  13  34.8 
18  9  6.9 
18  4  34.0 
17  59  56.2 
17  55  13,4 
17  60  25.7 
^7  45  33.2 


43.976 
2.904 
8.053 
3.140 
8.228 
8.315 
3.402 
3.480 
8.570 
8.661 
8.747 
8.833 
84)19 
4.003 
4.088 
4473 
4.357 
4.340 
4,423 
4.507 
4.580 
4.672 
4.754 
4.835 

+4.016 
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Vtf. 
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V«t. 
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Bt^ 


Var. 


DteUiMtias. 
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• 

MAY  10 

. 

h    xn       s 

8 

•       #        #r 

•r 

h   m 

8 

8 

m      t       tt 

ff 

0 

19  11    6.08 

3.0101 

-17  45  33.2 

44J016 

0 

20  48 

0.89 

14804 

-12  23    14  f  8  JM 

1 

19  13    8.99 

3.0478 

17  40  35.8 

4J88 

1 

20  60 

6.84 

14088 

12  14  37.8 

8.416 

2 

19  15  11.82 

3.0166 

17  35  33.6 

6U>70 

2 

20  62 

6.76 

14904 

12    6  10.4 

8.«7 

3 

19  17  14.57 

3.0463 

17  30  26.3 

6.160 

8 

20  64 

6.66 

14890 

11  67  39.4 

%J6€ 

4 

19  19  17.24 

S.04S0 

17  26  14.4 

6.388 

4 

20  66 

6.61 

14076 

11  49    44 

tm 

5 

19  21  19.84 

3.0437 

17  19  67.7 

6.818 

6 

20  68 

6.36 

14071 

11  40  26.6 

8.M 

6 

19  23  22.36 

3.0418 

17  14  36.2 

6.808 

6 

21    0 

6.16 

14808 

11  31  44.9 

0.7X 

7 

19  25  24.80 

3.0400 

17    9  10.0 

6.476 

7 

21    2 

6.96 

14086 

11  22  59.6 

8.781 

8 

19  27  27.16 

34088 

17    3  39.1 

6.666 

8 

21    4 

6.74 

14008 

11  14  10.8 

Sitt 

9 

19  29  29.45 

3.0876 

16  68    3.4 

6.083 

9 

21    6 

6.61 

14800 

11    5  18.6 

8.8N 

10 

19  31  31.66 

34068 

16  62  23.1 

6.711 

10 

21    8 

6.26 

14088 

10  56  22.9 

8JM 

11 

19  33  33.80 

3.0861 

16  46  38.1 

6.788 

11 

21  10 

6.00 

14066 

10  47  23.9 

•J13 

12 

19  35  35.87 

3.0U8 

16  40  48.6 

6.866 

12 

21  12 

4.73 

14066 

10  38  21.4 

%jm 

13 

19  37  37.85 

3.0134 

16  34  64.3 

6.943 

13 

21  14 

4.46 

14066 

10  29  15.7 

8JS 

14 

19  39  39.76 

3.0813 

16  28  66.6 

0.018 

14 

21  16 

4.18 

14068 

10  20    6.6 

•an 

16 

19  41  41.60 

34I8QI 

16  22  62.1 

0.094 

15 

21  18 

3.89 

14068 

10  10  64.2 

9JH 

16 

19  43  43.37 

3.0188 

16  16  44.2 

0.100 

16 

2120 

3.61 

14088 

10    188.5 

9JBS 

17 

19  45  45.06 

3.0376 

16  10  31.8 

6.344 

17 

21  22 

3.33 

14064 

9  62  19.7 

9141 

18 

19  47  46.68 

3.0364 

16    4  14.9 

0419 

18 

21  24 

3.06 

1.8066 

9  42  67.6 

9JM 

19 

19  49  48.23 

3.0868 

16  57  63.6 

0J03 

19 

21  26 

2.79 

1.9066 

9  83  32.4 

9.447 

20 

19  51  49.71 

34KM1 

16  61  27.7 

0.406 

20 

2128 

2.63 

14008 

9  24    4.0 

Km 

21 

19  53  51.12 

3.0830 

16  44  67.4 

0.641 

21 

2130 

2.29 

14081 

9  14  32.6 

•itf 

22 

19  55  52.46 

3.0318 

16  38  22.8 

0.818 

22 

2182 

2M 

14088 

9^    4  58.1 

%ML 

23 

19  57  53.73 

3.0907 

-15  31  43.8 

44J87 

23 

SI  34 

L86 

14806 

-  8  65  20  J^  |f  liu 

MAY  9 

f. 

3i 

[AY  11 

9 

0 

19  59  54.94 

3.0186 

-16  25    0.4 

•14.769 

0 

2186 

1.65 

X4089 

-  8  45  40.0 

4  9.7n 

1 

20    1  56.08 

3.0184 

16  18  12.7 

Op881 

1 

2138 

1.48 

14018 

8  86  66.4 

•.7a 

2 

20    3  57.15 

3.0178 

15  11  20.7 

0J03 

2 

21  40 

1.83 

14018 

8  26    9.9 

9.7t8 

3 

20    5  58.16 

3.0168 

15    4  24.6 

0J978 

8 

21  42 

1.22 

14068 

8  16  20.6 

9417 

4 

20    7  59.11 

3.0168 

14  67  24.0 

7.048 

4 

2144 

1.13 

14008 

8    6  28.3 

9m 

5 

20  10    0.00 

3.0143 

14  50  19.3 

7014 

6 

2146 

1.07 

1.9090 

7  66  33.2 

9J94t 

6 

20  12    0.82 

3.0183 

14  43  10.3 

7.184 

6 

2148 

1.05 

3.0000 

7  46  35.3 

9J68 

7 

20  14    1.69 

3.0138 

14  36  67.2 

7.363 

7 

2160 

1.07 

3.0008 

7  36  84.6 

19.0N 

8 

20  16    2.30 

3.0US 

14  28  40.0 

7431 

1 

8 

21  62 

1.14 

34014 

7  26  S1.2 

10.079 

9 

20  18    2.95 

3.0104 

14  21  18.7 

7400 

9 

2164 

1.24 

3.0QS1 

7  16  26.1 

10.184 

10 

20  20    3.65 

3.0006 

14  13  63.2 

7.466 

10 

21  66 

1.39 

84089 

7    6  16.3 

1OJ08 

11 

20  22    4.09 

3.0066 

14    6  23.7 

7436 

11 

2168 

1.59 

8.0086 

6  66    4.8 

1941} 

12 

20  24    4.68 

3.U078 

13  68  60.1 

7408 

12 

22    0 

1.86 

34048 

6  45  50.8 

19JSB 

13 

20  26    5.02 

3.0068 

13  61  12.6 

7460 

13 

22    2 

2.16 
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3  13  53.5 
3  3  8.7 
2  52  22.4 
2  4134.6 
2  30  45.3 
2  19  54.7 
2  9  2.7 
158  9.8 
^1  47  14.7 


rr 

4-  9.205 

91.254 

9402 

9.360 

9.398 

9.446 

9.403 

9.538 

0.583 

9.628 

9473 

9.717 

9.760 

9403 

0.845 

9487 

9.928 

9.968 

10.008 

10.048 

10.066 

10.123 

10.161 

+10.198 

+10435 
10.271 
10.306 
10.340 
10.374 
10.407 
10.440 
10.473 
10.604 
10.535 
10.066 
10.696 
10.024 
10.062 
10.660 
10.707 
10.788 
10.760 
10.784 
10.809 
10.882 
10466 
10478 
10.900 

+10421 
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MOON,  1920. 


GREENWICH  VEAJH  TIME. 


Hour. 

Right 
Ascension* 

Var. 

Declination. 

Var. 

Hour. 

Right 
AaccDsioD. 

Vie. 

Declinatloa. 

Vtr. 

JUNE  9. 

JUNBU 

• 

b   m      a 

8 

9        1        n 

tt 

h  m      8 

8 

m        f         n 

tt 

0 

22  57  14.78 

1.9007 

-1  47  14.7 

•1^10.921 

0 

0  36  80.40 

2.1891 

+  76  16.7 

M0.966 

1 

22  59  14.81 

2^16 

1  36  18.8 

10.041 

1 

0  38  40.06 

2.1688 

7  17  13.1 

10.946 

2 

28    1  14.97 

2.0037 

1  25  21.8 

10.960 

2 

0  40  60.06 

9.1687 

7  28    9.2 

10J928 

3 

23    3  15.25 

2.0067 

1  14  23.6 

10.980 

3 

0  43    0.32 

9.1788 

7  39    3.8 

10.896 

4 

23    5  15.65 

2.0078 

1    3  24.2 

10.998 

4 

0  45  10.88 

2.1788 

7  49  56.9 

10.872 

5 

23    7  16.18 

2.0009 

0  52  23.8 

11.018 

5 

0  47  21.74 

2.1884 

8    0  48.4 

10.844 

6 

23    9  16.84 

2.0121 

0  41  22.4 

11.932 

6 

0  49  32.88 

2.1884 

8  11  38.2 

10J616 

7 

23  11  17.63 

2.0144 

0  30  20.0 

11.048 

7 

0  51  44.36 

34986 

8  22  26.3 

10.787 

8 

23  13  18.57 

2.0108 

0  19  16.7 

11.063 

8 

0  63  56.12 

2.1987 

8  33  12.6 

10.756 

9 

23  15  19.64 

2.0101 

*-0    8  12.5 

11.078 

9 

0  66    8.19 

2.3088 

8  43  57.0 

10.738 

10 

23  17  20.86 

2.0210 

•fO    2  52.6 

11j092 

10 

0  58  20.58 

3.3091 

8  54  39.4 

10.690 

11 

23  19  22.23 

2.ca4i 

0  13  58.5 

11.104 

11 

1    0  33.28 

3.3144 

9    5  19.8 

10.657 

12 

23  21  23.75 

2.0960 

0  25    5.1 

11.116 

12 

1    2  46.31 

3.3196 

9  15  58.2 

10.021 

13 

23  23  25.42 

2.0203 

0  36  12.4 

11.128 

IS 

1    4  59.66 

3.3361 

9  26  34.3 

lOJBS 

14 

23  25  27.26 

2.0890 

0  47  20.4 

11.188 

14 

1    7  13.32 

3.2808 

9  37    8.2 

10.546 

15 

23  27  29.26 

2.0847 

0  58  29.0 

11.148 

15 

1    9  27.31 

3.3869 

9  47  39.8 

10.807 

16 

23  29  31.42 

2.0378 

1    9  38.2 

11468 

16 

1  11  41.63 

3.3418 

9  58    9.0 

10.466 

17 

23  31  33.76 

2.0404 

1  20  47.9 

11.166 

17 

1  13  56.29 

3.3471 

10    8  35.7 

10.421 

18 

23  33  36.27 

2.0483 

1  31  58.1 

11.173 

18 

1  16  11.28 

3.3637 

10  18  59.8 

10.860 

19 

23  35  38.96 

2.0463 

143    8.6 

11.179 

19 

1  18  26.61 

3.2883 

10  29  21.8 

10.386 

20 

23  37  41.83 

2.0493 

1  54  19.6 

11488 

20 

1  20  42.27 

3.3839 

10  39  40.1 

104BO 

21 

23  39  44.88 

2.0694 

• 

2    5  30.8 

11.190 

21 

1  22  58.28 

3.3697 

10  49  56.1 

10.318 

22 

23  41  48.12 

2.0887 

2  16  42.4 

11.194 

22 

1  25  14.68 

3.3784 

11    0    9.3 

10.195 

23 

23  43  51.56 
J 

2.0669 
UNE  1 

+2  27  54.1 
0. 

■I-11.197 

88 

1  27  31.33 
JT 

3.3818 

JNE12 

+11  10  19.6 

r. 

-I-16444 

0 

28  45  55.19 

2.0821 

+2  89    6.0 

•1-11.199 

0 

129  48.38 

2.2870 

+11  20  26.6 

+10.008 

1 

23  47  59.01 

2.0664 

2  50  18.0 

11.201 

1 

1  32    5.77 

3.2928 

11  80  80.6 

10.041 

2 

23  50    3.04 

2.0889 

3    1  30.1 

11.301 

2 

1  84  23.52 

3.3988 

11  40  31.6 

0.087 

3 

23  52    7.28 

2.0723 

3  12  42.1 

11.301 

3 

1  36  41.62 

2.8047 

11  50  29.0 

9.981 

4 

23  54  11.73 

2.0760 

S  23  54.2 

11.200 

4 

1  30    0.08 

2.8107 

12    0  23.2 

9.879 

5 

23  56  16.40 

2.0796 

8  35    6.1 

11.197 

6 

1  41  18.90 

2.8167 

12  10  14.0 

0.817 

6 

23  58  21 .28 

2.0683 

3  46  17.8 

11.194 

6 

1  43  38.08 

2.8297 

12  20    1.2 

0.786 

7 

0    0  26.38 

2.0668 

3  57  29.4 

11.190 

7 

1  45  57.62 

2.8387 

12  29  44.7 

9.086 

8 

0    2  31.70 

2.0907 

4    8  40.6 

11.186 

8 

1  48  17.52 

2.8348 

12  39  24.6 

9.8SS 

9 

0    4  37.26 

2.0946 

4  19  61.6 

11.179 

9 

1  50  37.79 

2.8406 

12  49    0.7 

0.888 

10 

0    6  43.05 

2.0064 

4  31    2.1 

11.172 

10 

1  52  58.42 

2.3469 

12  68  82.9 

0.806 

11 

0    8  49.07 

2.1028 

4  42  12.2 

11.164 

11 

1  55  19.42 

2.3881 

13    8    1.2 

0.487 

12 

0  10  55.33 

2.1088 

4  53  21.8 

11. lA 

12 

1  67  40.79 

2.8692 

13  17  25.4 

0.888 

13 

0  13    1.83 

2.1104 

5    4  30.9 

11.146 

13 

2    0    2.53 

2.3683 

18  26  45.4 

8.888 

14 

0  15    8.58 

2.1146 

5  15  39.3 

11.184 

14 

2    2  24.63 

2.3718 

13  86    1.3 

8.S98 

15 

0  17  15.58 

2.1188 

5  26  47.0 

11.128 

15 

2    4  47.11 

2.8777 

18  46  12.8 

0.188 

16 

0  19  22.84 

2.1281 

5  37  54.0 

11.110 

16 

2    7    9.96 

2.3839 

13  54  19.9 

0.068 

17 

0  21  30.35 

2.1273 

5  49    0.2 

11.096 

17 

2    9  33.18 

2.8902 

14    8  22.6 

0.008 

18 

0  23  38.12 

2.1817 

6    0    5.5 

11.081 

18 

2  11  66.78 

2.3964 

14  12  20.6 

8.088 

19 

0  25  46.15 

2.1861 

6  11    9.9 

11.666 

19 

2  14  20.75 

2.4026 

14  21  14.0 

8.860 

20 

0  27  54.45 

2.1406 

6  22  13.3 

11.048 

20 

2  16  45.09 

2.4088 

14  80    2.6 

8.770 

21 

0  30    3.02 

2.L488 

6  33  15.6 

11.080 

21 

2  19    9.80 

2.4160 

14  38  46.4 

8.088 

22 

0  32  11.87 

2.1496 

6  44  16.9 

11.011 

22 

2  21  84.89 

2.4213 

14  47  25.2 

8.806 

28 

0  34  20.99 

2.1844 

6  55  16.9 

10.990 

23 

2  24    0.36 

2.4274 

14  55  69.1 

8.888 

24 

0  36  80.40 

2.1891 

+7    6  16.7 

+10.968 

24 

2  26  26.18 

2.4886 

+15    4  27.8 

+  8.484 

MOON,  1920. 
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GBEENWICH  MBAN  TIME. 


Hour. 

Aaeofllan. 

Vtf. 

Declfawtfoo. 

Var. 

Hour. 

Bight 
Ascnision. 

XHcUnatkm. 

Var. 

JUNE  13. 

JUNE  15 

• 

h   m      s 

B 

•     #      ff 

ft 

h     IB         t 

9 

•      «      ** 

ti 

0 

2  26  26.18 

S.4S86 

+15    4  27.8 

+8.484 

0 

4  29  42.16 

3.6762 

+19  42  56.8 

+3.675 

1 

2  28  62.38 

2.4m 

15  12  51.2 

8J47 

1 

4  32  22.82 

2.6701 

19  45  32.9 

2.527 

2 

2  31  18.96 

3.4160 

15  21    9.4 

8.260 

2 

4  35    3.65 

2.6818 

19  48    0.0 

2.378 

3 

2  33  45.90 

2.4109 

15  29  22.3 

8.168 

3 

4  37  44.63 

2.6848 

19  50  18.8 

2.330 

4 

2  36  13.22 

2.4fiM 

15  37  29.6 

8X»76 

4 

4  40  25.77 

2.6860 

19  52  27.6 

2.080 

5 

2  38  40.91 

2.4M5 

15  45  31.3 

7J82 

5 

4  43    7.06 

2.6802 

19  54  27.9 

1.930 

6 

2  41    8.96 

2.4701 

15  53  27.4 

7J87 

6 

4  45  48.48 

2.6018 

19  56  19.2 

1.780 

7 

2  43  37.38 

2.4768 

16    1  17.8 

7.701 

7 

4  48  30.02 

2.66M 

19  58    1.6 

t.638 

•    8 

2  46    6.17 

2.4621 

16    9    2.3 

7.603 

8' 

4  51  11.69 

2.6064 

19  59  34.6 

1.477 

9 

2  48  35.32 

2.4688 

16  16  40.9 

7.603 

9 

4  53  53.47 

3.6078 

20    0  58.7 

1.335 

10 

2  51    4.83 

2.4646 

16  24  13.5 

7.402 

10 

4  56  35.36 

8.6660 

20    2  13.6 

1.173 

U 

2  53  34.70 

2.6606 

16  31  40.0 

7J0O 

11 

4  59  17.34 

3.7601 

20    3  19.3 

1.019 

12 

2  56    4.93 

2.6668 

16  39    0.3 

7.286 

12 

5    1  59.41 

2.7018 

20    4  15.9 

0.866 

13 

2  58  35.52 

2.5127 

16  46  14.3 

7.180 

13 

5    4  41.56 

2.7661 

20    5    3.2 

0.713 

14 

3    1    6.46 

24186 

16  53  21.9 

7X»73 

14 

5    7  23.78 

2.7042 

20    5  41.3 

0.S58 

15 

3    3  37.75 

2.6246 

17    0  23.1 

6.066 

15 

5  10    6.06 

2.7052 

20    6  10.2 

0.404 

16 

3    6    9.40 

2.6606 

17    7  17.8 

6.866 

16 

5  12  48.40 

2.7060 

20    6  29.8 

0.340 

17 

3    8  41.38 

2.8960 

17  14    5.8 

6.744 

17 

5  15  30.78 

2.7067 

20    6  40.1 

+0.095 

18 

3  11  13.72 

2.6417 

17  20  47.1 

6.683 

18 

5  18  13.20 

2.7072 

20    6  41.2 

-O.060 

19 

3  13  46.39 

2.6478 

17  27  21.6 

6.518 

19 

5  20  55.64 

2.7076 

20    6  33.0 

0.214 

ao 

3  16  19.39 

2.6628 

17  33  49.2 

6.406 

20 

5  23  38.11 

2.7078 

20    6  15.5 

0.268 

21 

3  18  52.73 

2.6684 

17  40    9.9 

6.986 

^ 

5  26  20.58 

2.7070 

20    5  48.8 

0.533 

22 

3  21  26.40 

2.6688 

17  46  23.5 

6.167 

22 

5  29    3.06 

2.7080 

20    5  12.8 

0.678 

n 

3  24    0.39 

J 

2.6608 

UNBl 

+17  52  29.9 
4. 

4«.048 

28 

5  81  45.54 
JI 

2.7078 

JNE  IQ 

+20    4  27.5 

-0J33 

0 

3  26  34.71 

2.6747 

+17  58  29.2 

+5.027 

0 

5  84  27.99 

2.7074 

+20    3  32.9 

-0.087 

1 

3  29    9.35 

2.6760 

18    4  21.2 

5.805 

1 

5  37  10.43 

2.7070 

20    2  29.1 

1.141 

2 

3  31  44.30 

2.68a 

18  10    5.8 

5.682 

2 

5  39  52.83 

2.7068 

20    1  16.0 

1.295 

3 

3  34  19.66 

2.6006 

18  15  43.0 

5.557 

3 

5  42  35.19 

2.7056 

19  59  53.7 

1.449 

4 

3  36  55.13 

2.6068 

18  21  12.6 

5.430 

4 

5  45  17.50 

2.7047 

19  58  22.1 

1.603 

5 

3  39  30.99 

2.6002 

18  26  34.6 

5.803 

5 

5  47  59.75 

2.7037 

19  56  41.4 

1.755 

6 

3  42    7.15 

2.6062 

18  81  49.0 

5.175 

6 

5  50  41.94 

2.7025 

19  54  51.5 

1.906 

7 

3  44  43.61 

2.660O 

18  36  55.6 

5.045 

7 

5  53  24.05 

2.7012 

19  52  52.4 

2.063 

8 

3  47  20.34 

2.6146 

18  41  54.4 

4.018 

8 

5  56    6.08 

2.0007 

19  50  44.1 

2.213 

9 

3  49  57.36 

2.6169 

18  46  45.2 

4.782 

9 

5  58  48.01 

2.6981 

19  48  26.8 

2.364 

10 

3  52  34.65 

2.6238 

18  51  28.2 

4:648 

10 

6    1  29.85 

2.6064 

19  46    0.4 

2.515 

11 

3  55  12.21 

2.8688 

18  56    3.0 

4.613 

11 

6    4  11.58 

2.6046 

19  43  25.0 

3.666 

12 

3  57  50.04 

2.6326 

19    0  29.8 

4.678 

12 

6    6  53.19 

2.6025 

19  40  40.5 

3.817 

13 

4    0  28.12 

2.6368 

19    4  48.4 

4.242 

13 

6    9  34.68 

8.6004 

19  37  47.0 

3.965 

14 

4    3    6.45 

2.6400 

19    8  58.8 

4.104 

14 

6  12  16.04 

3.68SI 

19  34  44.7 

8.113 

15 

4    5  45.03 

2.6466 

19  13    0.9 

8.065 

15 

6  14  57.25 

2.6857 

19  31  33.4 

8.263 

16 

4    8  23.85 

2.6480 

19  16  54.6 

3.825 

16 

6  17  38.32 

2.6832 

19  28  13.2 

8.409 

17 

4  11    2.00 

2.6637 

19  20  39.9 

3.685 

17 

6  20  19.23 

2.6806 

19  24  44.3 

a.556 

18 

4  13  42.17 

2.6063 

19  24  16.8 

3.543 

18 

6  22  59.98 

2.6778 

19  21    6.5 

3.702 

19 

4  16  21.66 

2.6600 

19  27  45.1 

3.400 

19 

6  25  40.56 

2.6740 

19  17  20.1 

3.846 

20 

4  19    1.37 

2.6635 

19  31    4.8 

3.267 

20 

6  28  20.97 

2.6710 

19  13  25.0 

3.990 

21 

4  21  41.28 

2.6668 

19  34  15.9 

3.113 

21 

6  81    1.19 

2.6687 

19    9  21.3 

4.133 

22 

4  24  21.38 

2.6700 

19  37  18.3 

3.067 

22 

6  33  41.22 

2.6654 

19    5    9.0 

4.376 

23 

4  27    1.68 

2.6782 

19  40  11.9 

3.831 

23 

6  36  21.04 

2.6631 

19    0  48.2 

4.418 

24   1 

4  29  42.16 

2.6762 

+19  42  56.8 

+3.675 

24 

6  39    0.67 

3.6S87 

+18  56  18.9 

-4.558 

68 


MOON,  1920. 

GREENWICH  MEAN  TIME. 


Hour. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


Right 
Asoensloa. 


Var. 
'SSk. 


Declhmtlon. 


Var. 


h  m 
6  39 
6  41 
6  44 
6  46 
6  49 
6  52 
6  54 

6  57 

7  0 


7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 


2 
5 
8 
10 
13 
15 
18 
21 
23 
26 
28 
31 
33 
36 
39 


0 

7  41  34.85 

1 

7  44    7.55 

2 

7  46  39.92 

3 

7  49  11.95 

4 

7  61  43.65 

5 

7  54  15.01 

6 

7  56  46.03 

7 

7  59  16.71 

8 

8    1  47.05 

9 

8    4  17.03 

10 

8    6  46.67 

11 

8    9  15.96 

12 

8  11  44.90 

13 

8  14  13.49 

14 

8  16  41.72 

15 

8  19    9.00 

16 

8  21  87.12 

17 

8  24    4.29 

18 

8  26  31.10 

19 

8  28  57.66 

20 

8  31  23.66 

21 

8  83  49.41 

22 

8  36  14.79 

23 

8  88  39.83 

24 

8  41    4.50 

JUNE  17. 

B  S 

0.67  2.6»7  +18 

40.08  3.6560  18 

19.27  2.6618  18 

58.24  3.6476  18 

36.98  3.6437  18 

15.48  3.6307  18 

53.74  8.6866  18 

31.75  3.6818  18 
9.50  3.6371  18 

47.00  2.6237  18 

24.22  8.6182  18 

1.18  3.6137  17 

37.86  3.6000  17 
14.26  3.6048  17 

50.87  3.6096  17 
26.20  2.6040  17 

1.72  2.6806  17 

36.95  2.5847  17 

11.88  8.6706  17 
46.50  8.5748  17 
20.80  3.5609  16 
54.80  8.5630  16 
28.47  3.5586  16 

1.82      8.5583    +16 

JUNE  18. 

8.647B    +16 

3.5428       16 

8.5367       16 

8.5811       16 

3.5256       15 

3.5196       15 
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17 

16  56  38.98 

2.1113 

19  27    8.1 

1.120 

17 

18  37    6.67 

2.0703 

18  36  23.6 

3.177 

18 

16  58  45.64 

2.1107 

19  28  12.6 

1.028 

18 

18  39  10.86 

2.0698 

18  33  10.4 

3.363 

19 

17    0  52.26 

2.1101 

19  29  11.6 

0.935 

19 

18  41  14.98 

2.0682 

18  29  52.2 

3.346 

20 

17    2  58.85 

2.1096 

19  30    4.8 

0.848 

20 

18  43  19.04 

2.0671 

18  26  28.9 

3.431 

21 

17    5    5.41 

2.1090 

19  30  52.7 

0.753 

21 

18  45  23.03 

2.0660 

18  23    0.5 

3.515 

22 

17    7  11.93 

2.1083 

19  31  35.0 

0.659 

22 

18  47  26.96 

2.0649 

18  19  27.1 

3.599 

23 

17    9  18.41 

2.ion 

19  32  11.8 

0.568 

23 

18  49  30.82 

2.0638 

18  15  48.6 

3.683 

24 

17  11  24.85 

2.1070 

-19  32  43.1 

-0.475 

24 

18  51  34.62 

2.0628 

-18  12    5.2 

+3.766 
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GI^ENWICH  UEAS  TIME. 


Hour. 

Right 
Ascension. 

per 
Hin. 

DecUnatioiL 

V»r. 

tSm. 

Hour. 

Rigiit 

Var. 

Dodinfttlon. 

Var. 

SBPTKMBBR  21. 

SEPTEMBER  23. 

h   m      8 

8 

•     t      tf 

It 

h   m      8 

8 

•        t         n 

« 

0 

18  51  34.62 

2.0028 

-18  12    5.2 

43.766 

0 

20  29  22.67 

2.0168 

-13  41  14.2 

+7J82 

1 

18  53  38.35 

2.0616 

18    8  16.7 

3.849 

1 

20  31  23.47 

2.0146 

13  33  49.3 

7.44a 

2 

18  65  42.01 

2.0605 

18    4  23.3 

3.932 

2 

20  33  24.32 

2.0189 

13  26  20.5 

7.6ia 

3 

18  57  45,61 

2.0504 

18    0  24.9 

4.915 

3 

20  36  26.14 

2.01» 

13  18  47.8 

7.67S 

4 

18  59  49.14 

2.0583 

17  66  21.5 

4.008 

4 

20  37  26.91 

3.0126 

la  11  11.2 

734a 

•0 

o 

19    1  52.61 

2.0573 

17  62  13.2 

4.179 

6 

20  39  26.66 

3.0129 

13    3  30.7 

7.70» 

6 

19    3  56.01 

2.0561 

17  48    0.0 

4.260 

6 

20  41  27.36 

3.0113 

12  65  46.6 

um 

7 

19    5  59.34 

2.0550 

17  43  42.0 

4.342 

7 

20  43  28.01 

3.01il8 

12  47  68.4 

7.88a 

8 

19    8    2.61 

2.0530 

17  39  19.0 

4.428 

8. 

20  46  28.64 

3.0103 

12  40    6.6 

7.895 

9 

19  10    5.81 

2.0628 

17  34  51.2 

4.604 

9 

20  47  29.23 

3.0096 

12  32  11.0 

7.957 

10 

19  12    8.94 

2.0517 

17  30  18.6 

4.584 

10 

20  49  29.79 

3.0001 

12  24  11.7 

8.019 

11 

19  14  12.01 

2.0507 

17  25  41.1 

4.664 

11 

20  51  30.32 

3.0066 

12  16    8.7 

8.06O 

12 

19  16  15.02 

2.0496 

17  20  68.8 

4.746 

12 

20  63  30.82 

3.0061 

12    8    2.1 

8.141 

13 

19  18  17.96 

2.0484 

17  16  11.7 

4.8M 

13 

20  66  31.29 

2Joan 

11  69  61.8 

8.301 

14 

19  20  20.83 

2.0473 

17  11  19.9 

4.903 

14 

20  67  31.74 

3.0073 

11  61  38.0 

8.30a 

15 

19  22  23.63 

2.0463 

17    6  23.4 

4.982 

16 

20  69  32.16 

3.0068 

11  43  20.6 

8.330 

16 

19  24  26.38 

2.0452 

17    1  22.1 

6.061 

16 

21    1  32.65 

3.0064 

11  34  69.6 

8.378 

17 

19  26  29.06 

2.0441 

16  66  16.1 

6.139 

17 

21    3  32.93 

3.0061 

11  26  35.2 

8.487 

18 

19  28  31.67 

2.0420 

16  61    6.4 

6.217 

18 

21    6  33.28 

3.0067 

11  18    7.2 

8.4M 

19 

19  30  34.22 

2.0419 

16  46  60.1 

6.294 

19 

21    7  33.61 

3.0063 

U    9  35.9 

8..S6I 

20 

19  32  36.70 

2.0408 

16  40  30.1 

6.372 

20 

21    9  33.92 

3.0061 

11    1    1.1 

8.608 

21 

19  34  39.12 

2.0398 

16  36    6.6 

5.448 

21 

21  11  34.22 

3.0048 

10  62  22.9 

8.664 

22 

19  36  41.48 

2.0388 

16  29  36.3 

6.526 

22 

21  13  34.50 

3.0046 

10  43  41 .4 

8.719 

23 

19  38  43.78 
SEP] 

2.0378 

PEMBE 

-16  24    2.6 
IB  22. 

•I-6.6Q2 

23 

21  15  34.77 
SEPT 

2.0044 

EMBEl 

-10  34  66.6 
El  24. 

•f8.n4 

0 

19  40  46.02 

2.0368 

-16  18  24.1 

•1-6.678 

0 

21  17  36.08 

2.0043 

-10  26    8.5 

+8J38 

1 

19  42  48.19 

2.0357 

16  12  41.2 

6.763 

1 

21  19  35.27 

3.0080 

10  17  17.2 

8.88S 

2 

19  44  50.30 

2.0347 

16    6  63.8 

6.828 

2 

21  21  35.50 

3.0088 

10    8  22.6 

8.«37 

3 

19  46  52.35 

2.0337 

16    1    1.9 

6.903 

3 

21  23  35.73 

3.0088 

9  69  24.8 

8.989 

4 

19  48  54.34 

2.0327 

16  55    6.5 

6.977 

4 

21  25  35.96 

2.0037 

9  60  23.9 

9.0U 

5 

19  50  56.27 

2.0318 

16  49    4.7 

6.061 

6 

21  27  36.17 

2.0087 

9  41  19.9 

9.09S 

6 

]9  52  58.15 

2.0306 

16  42  69.4 

6.124 

6 

21  29  36.39 

2.0086 

9  32  12.8 

9.144 

7 

19  54  69.96 

2.0297 

16  36  49.8 

6.198 

7 

21  31  36.60 

2.0036 

9  23    2.6 

9.106 

8 

19  57    1.71 

2.0288 

16  30  36.7 

6.371 

8 

21  33  36.82 

2.0037 

9  13  49.4 

9.215 

9 

19  59    3.41 

2.0278 

15  24  17.3 

6.3tt 

9 

21  36  37.04 

2.0087 

9    4  33.2 

9.294 

10 

20    1    5.05 

2.0269 

16  17  64.6 

6.416 

10 

21  37  37.26 

2.0038 

8  66  14.1 

9.3tt 

11 

20    3    6.64 

2.0260 

15  11  27.4 

6.487 

11 

21  39  37.49 

2.0039 

8  45  62.1 

9^1 

12 

20    5    8.17 

2.0251 

15    4  66.1 

6.558 

12 

21  41  37.73 

2.00U 

8  36  27.2 

9.488 

13 

20    7    9.65 

2.0242 

14  68  20.5* 

6.629 

13 

21  43  37.98 

2.0043 

8  26  69.6 

9.486 

14 

20    9  11.07 

2.0233 

14  51  40.6 

6.700 

14 

21  46  38.26 

2.0046 

8  17  28.9 

9.683 

15 

20  11  12.44 

2.0224 

14  44  66.5 

6.760 

16 

21  47  38.52 

2.0047 

8    7  56.6 

9^78 

16 

20  13  13.76 

2.0216 

14  38    8.3 

6.839 

16 

21  49  38.81 

2.0060 

7  68  19.6 

9.688 

17 

20  15  15.03 

2.0208 

14  31  15.8 

6.909 

17 

21  51  39.12 

2.0063 

7  48  40.9 

0.668 

18 

20  17  16.25 

2.0199 

14  24  19.2 

6.978 

18 

21  68  39.46 

2.0067 

7  38  69.6 

9.713 

19 

20  19  17.42 

2.0192 

14  17  18.5 

7.046 

19 

21  56  39.80 

2.0060 

7  29  15.6 

9.786 

20 

20  21  18.55 

2.0183 

14  10  13.7 

7.113 

20 

21  57  40.17 

20)064 

7  19  29.0 

9.798 

21 

20  23  19.62 

2.0175 

14    3    4.9 

7.1^ 

21 

21  59  40.57 

2J)069 

7    9  39.8 

9.840 

22 

20  25  20.65 

2.0167 

13  55  52.0 

7.248 

22 

22    1  41.00 

2.0073 

e  59  48.2 

9.880 

23 

20  27  21.  G3 

2.U160 

13  48  35.1 

7.315 

23 

22    3  41.45 

2.0078 

6  49  54.2 

9.981 

24 

20  29  22.67  . 

2.0163 

-13  41  14.2  ; 

^IMSZ 

24 

22    5  41.93  . 

2.<X>63 

-  6  39  67.7 

49,96a 
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OREENWICH  MEAN  TIME. 


Hoar. 

Right 

Vmt. 

DacUnfttloa. 

Var. 

Hour. 

Right 
Asoei»loii. 

Var. 
per 

DeclinatloB. 

Var. 

S£FTEMB£R  25. 

SBFTEMBER  27. 

h  m      8 

8 

f         •       1        n 

It 

h   m      8 

8 

•        #         r» 

n 

0 

22    5  41.98 

1.0QBS 

-6  39  57.7 

•f  9.902 

0 

23  43  24.14 

2.0700 

+  1  50  19.7 

+10.900 

1 

22    7  42.45 

9.Q0M 

6  29  58.8 

10.001 

1 

23  45  28.83 

2.0798 

2    1  19.1 

10.980 

2 

22    9  43.01 

LOOM 

6  19  57.6 

10.010 

2 

23  47  33.66 

2.0817 

2  12  18.4 

10.988 

3 

22  11  43.60 

S.OIflt 

6    9  54.1 

10.078 

8 

28  49  38.63 

2.0841 

2  23  17.7 

10.988 

4 

22  13  44.28 

%Mm 

5  69  4841 

10.115 

4 

23  51  43.75 

2.0800 

2  34  16.9 

10.985 

5 

22  15  44.91 

SJQIIO 

5  49  40.3 

10.151 

5 

23  53  49.02 

2.0801 

2  45  15.9 

10.982 

6 

22  17  45.62 

S.01SS 

5  39  30.2 

10.187 

6 

23  55  54.44 

2.0010 

2  56  14.7 

10.977 

7 

22  19  46.39 

a.«» 

5  29  17.9 

10.223 

7 

28  58    0.01 

2.0048 

3    7  13.1 

10.971 

8 

22  21  47.20 

%jom 

5  19    3.5 

10.258 

8 

0    0    5.75 

2.0000 

3  18  11.2 

10.904 

9 

22  23  48.06 

3.m48 

5    8  47.0 

10.992 

9 

0    2  11.64 

2.0005 

3  29    8.8 

10.957 

10 

22  25  48.97 

s.eif7 

4  58  28.5 

10.«H 

10 

0    4  17.69 

2.1022 

3  40    6.0 

10.94S 

11 

22  27  49.94 

2.0IM 

4  48    8.1 

10.860 

11 

0    6  23.90 

2.1048 

3  51    2.6 

10.938 

12 

22  29  60.96 

8.0175 

4  37  45.8 

10.888 

12 

0    8  30.27 

2.1070 

4    1  58.6 

10.928 

13 

22  31  52.04 

9.tt85 

4  27  21.6 

10.419 

13 

0  10  36.81 

2.1104 

4  12  53.9 

lOJIlO 

14 

22  33  53.18 

a.01M 

4  16  55.5 

10.440 

14 

0  12  43.52 

2.1188 

4  23  48.5 

10.903 

15 

22  35  54.39 

2Mn 

4    6  27.7 

10.478 

15 

0  14  50.40 

2.1102 

4  84  42.3 

10.890 

16 

22  87  55.66 

2jm7 

8  55  58.1 

lOjm 

16 

0  16  57.46 

2.1191 

4  45  35.3 

10375 

17 

22  39  66.99 

2M» 

3  45  26.8 

10.586 

17 

0  19    4.69 

2.1219 

4  56  27.3 

10.858 

18 

22  41  58.40 

a.0Mi 

8  34  53.9 

10.608 

18 

0  21  12.09 

2.1248 

5    7  18.3 

10.842 

19 

22  43  59.88 

9JBS3 

3  24  19.8 

10.6BO 

19 

0  23  19.67 

2.1279 

5  18    8.3 

10.824 

20 

22  46    1.48 

2X085 

3  13  43.2 

10.0t4 

20 

0  25  27.44 

2.1810 

5  28  57.2 

10.805 

21 

22  48    8.06 

2.0S78 

3    3    5.6 

10.080 

21 

0  27  35.39 

2.1840 

5  39  44.9 

10.784 

22 

22  60    4.76 

2.091 

2  52  26.5 

10.088 

22 

0  29  43.52 

2.1871 

5  60  31.3 

10.763 

23 

22  62    6.55 

2.0006 

-2  41  46.1 

4-10.686 

23 

0  31  51.84 

2.1403 

+  61  16.5 

+10.742 

8EF 

rjiiMBf 

:R26. 

SEPT 

EMBEl 

%28. 

0 

22  54    8.42 

2.0019 

-2  31    4.2 

+10.700 

0 

0  84    0.35 

2.1484 

+  6  12    0.3 

+10.718 

1 

22  56  10.88 

2.0Bn 

2  20  21.0 

10.780 

1 

0  86    9.06 

2.1400 

6  22  42.6 

10.008 

2 

22  68  12.42 

2.0818 

2    9  36.6 

10.751 

2 

0  38  17.94 

2.1408 

6  33  23.5 

10.608 

3 

28    0  14.56 

2.0008 

1  58  50.9 

10.772 

8 

0  40  27.08 

2.1681 

6  44    2.8 

10.041 

4 

23    2  16.78 

2U078 

1  48    4.0 

10.700 

4 

0  42  36.31 

2.1663 

6  54  40.4 

10.013 

5 

23    4  19.10 

2.0005 

1  37  16.1 

10.808 

5 

0  44  45.79 

2.1007 

7    5  16.4 

10.685 

6 

28    6  21.52 

2.0112 

1  26  27.0 

10.887 

6 

0  46  55.48 

2.1081 

7  15  60.6 

10.654 

7 

23    8  24.04 

2.0488 

1  15  36.9 

10.848 

7 

0  49    5.36 

2.1003 

7  26  22.9 

10.523 

8 

23  10  26.65 

2.0444 

1    4  45.9 

10.868 

8 

0  51  15.44 

2.1007 

7  86  53.4 

10.492 

9 

28  12  29.87 

2.0402 

0  63  68.9 

10.878 

9 

0  53  25.73 

2.1783 

7  47  21.9 

10.455 

10 

23  14  32.20 

2.0400 

0  43    1.1 

10J87 

10 

0  55  36.23 

2.1707 

7  57  48.3 

10.423 

11 

28  16  35.18 

2.0408 

0  32    7.5 

10.900 

11 

0  57  46.93 

2.1802 

8    8  12.7 

10.W8 

12 

23  18  88.18 

2.0617 

0  21  18.1 

10.918 

12 

0  59  57.85 

2.1887 

8  18  34.9 

10.361 

13 

28  20  41.83 

2.0686 

-0  10  18.0 

10.991 

18 

1    2    8.97 

2.1872 

828  54.8 

10.313 

14 

23  22  44.60 

2.0616 

-hO    0  87.8 

10.986 

14 

1    4  20.31 

2.1908 

8  89  12.5 

10.274 

15 

23  24  47.99 

2.0675 

0  11  34.2 

10.944 

15 

1    6  31.86 

2.1943 

8  49  27.7 

10.883 

16 

23  26  51.50 

2.0106 

0  22  31.1 

10.068 

16 

1    8  48.62 

2.1978 

8  59  40.5 

10.192 

17 

23  28  55.13 

2.0615 

0  88  28.5 

10.001 

17 

1  10  55.60 

2.2915 

9    9  50.8 

10.150 

18 

28  80  58.88 

2.0086 

0  44  26.4 

10.908 

18 

1  18    7.80 

2.2062 

9  19  58.5 

10.107 

19 

23  33    2.76 

2J0068 

0  55  24.6 

10.978 

19 

1  15  20.22 

2.2000 

9  80    3.6 

10.062 

20 

28  35    6.77 

2.0070 

1    6  23.2 

10.979 

20 

1  17  82.87 

2.2120 

9  40    5.9 

10.016 

21 

23  37  10.91 

2.0702 

1  17  22.1 

10.988 

21 

1  19  45.73 

2.2102 

9  60    5.5 

9.960 

22 

23  39  15.19 

2.0724 

1  28  21.1 

10.906 

22 

1  21  58.81 

2.2199 

10    0    2.2 

9.92) 

23 

23  41  19  60 

2.^46 

1  39  20.3 

10.988 

23 

1  24  12.12 

2.8238 

10    9  56.9 

0.871 

24 

23  43  24.14 

2.0700 

+1  60  19.7 

+10.990 

24 

1  26  25.66 

2.2275 

+10  19  46.7 

+  9.S21 
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GREENWICH  MEAN  TIME. 


Hour. 

Right 
Ascension. 

Var. 

DecUnatlon. 

Var. 

Right 
AsotnsioiL 

Var. 

•DecUnatlon. 

Var. 

SEPTEMBER  29. 

OCTOBER  1. 

h   m      8 

8 

•         r          tt 

ff 

b   m      8 

8 

.•     '      " 

t* 

0 

1  26  25.66 

2.2275 

+10  19  46.7 

+0J621 

0 

3  17  46.42 

3.4066 

+16  61    6.8 

46.061 

1 

1  28  39.42 

2.2313 

10  29  34.4 

tf.760 

1 

3  20  11.03 

3.4110 

16  57    7.3 

5.957 

2 

1  30  53.40 

2.2360 

10  39  19.0 

0.717 

2 

3  22  35.85 

3.4153 

17    3    1.6 

5.S53 

3 

1  33    7.62 

2.2388 

yo  49    0.4 

0.663 

8 

8  25    0.86 

3.4184 

17    8  49JS 

5.740 

4 

1  35  22.06 

2.2427 

10  58  38.5 

0.607 

4 

3  27  26.06 

3.4216 

17  14  31.1 

5.630 

5 

1  37  36.74 

2.3465 

11    8  13.2 

9.560 

6 

3  29  51.45 

3.4347 

17  20    6.2 

5.532 

6 

1  39  51.64 

2.2803 

11  17  44.5 

0.403 

6 

3  82  17.02 

3.4378 

17  25  34.9 

5.423 

7 

1  42    6.78 

2.3543 

11  27  12.4 

9.435 

7 

3  34  42.79 

3.4800 

17  30  67.0 

5.313 

8 

1  44  22.15 

2.2S81 

11  36  86.7 

0JI74 

8 

3  37    8.73 
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2  44  11.2 

11-178 

4 

10  11  45.54 

2.2072 

6    7  14.2 

11.033 

4 

11  65  33.72 

2.1315 

2  55  21.3 

11.157 

5 

10  13  57.89 

2.2048 

6  66  11.3 

11.002 

5 

11  67  41.58 

3.1306 

3    6  30.0 

11-133 

6 

10  16  10.11 

2.2024 

5  45    6.7 

11.090 

6 

11  69  49.41 

2.1301 

3  17  37.2 

11.108 

7 

10  18  22.18 

2.2000 

6  34    0.5 

11.117 

7 

12    1  57.20 

2.1204 

3  28  43.0 

11.083 

8 

10  20  34.11 

2.1078 

6  22  62.7 

11.142 

8 

12    4    4.94 

2.1288 

3  39  47.2 

11.066 

9 

10  22  45.91 

2.1056 

5  11  43.5 

11.166 

9 

12    6  12.65 

2.1283 

3  50  49.7 

11.029 

10 

10  24  57.57 

2.1033 

6    0  32.8 

11.188 

10 

12    8  20.33 

2.1277 

4    1  60.7 

11.002 

11 

10  27    9.10 

2.1012 

4  49  20.9 

11.210 

11 

12  10  27.97 

2.1271 

4  12  49.9 

10.972 

12 

10  29  20.51 

2.1800 

4  38    7.6 

11.281 

12 

12  12  35.58 

2.1266 

4  23  47.3 

10.941 

13 

10  31  31.78 

2.1868 

4  26  63.2 

11.250 

13 

12  14  43.16 

2.1262 

4  34  42.8 

10.910 

14 

10  33  42.92 

2.1847 

4  15  37.6 

11.268 

14 

12  16  60.72 

2.1258 

4  45  36.5 

10.S7S 

15 

10  35  53.94 

2.1828 

4    4  20.9 

11.287 

16 

12  18  68.25 

2.1253 

4  56  28.2 

lO.fttS 

16 

10  38    4.83 

2.1806 

3  63    3.2 

11.302 

16 

12  21    5.75 

2.1249 

5    7  17.9 

10.813 

17 

10  40  15.61 

2.1787 

3  41  44.7 

11.817 

17 

12  23  13.24 

2.1246 

5  18    5.6 

10.777 

18 

10  42  26.27 

2.1767 

3  30  25.2 

11.332 

18 

12  25  20.70 

2.1242 

5  28  61.1 

10.740 

19 

10  44  36.81 

2.1748 

3  19    4.9 

11.343 

19 

12  27  28.14 

2.1288 

5  39  34.4 

10.703 

20 

10  46  47.24 

2.1728 

3    7  44.0 

11.355 

20 

12  29  35.66 

2.1236 

5  60  15.5 

10.660 

21 

10  48  57.55 

2.1710 

2  66  22.3 

11.366 

21 

12  31  42.97 

2.1283 

6    0  64.3 

10.627 

22 

10  51    7.76 

2.1602 

2  45    0.1 

11.375 

22 

12  33  60.36 

2.1231 

6  11  30.7 

10.5HS 

23 

10  63  17.86 

2.1674 

2  33  37.3 

11.383 

23 

12  35  67.74 

2.1229 

6  22    4.8 

ld.54S 

24 

10  55  27.86 

2.1657 

+  2  22  14.1 

-11J91 

24 

12  36    5.11 

2.1227 

-6  32  36.4 

-10.50G 
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GREENWICH  MEAN  TIME. 


HDor. 

IWrt 

Vw. 

DwIhMition. 

Vir. 

Hoaff. 

Var. 
IS. 

DfoUnatioii. 

Vtr. 

OCTOBER  11. 

OCTOBER  13. 

h   m      ■ 

■ 

•        t        tr 

ft 

h  m      8 

1 

•     t     ft 

ft 

0 

12  38    5.11 

a.ia27 

-  6  32  36.4 

-10.506 

0 

14  20    6.22 

2.1826 

-13  53  49.2 

-7.600 

1 

12  40  12.46 

2.U2S 

6  43    5.5 

10.463 

1 

14  22  14.19 

2.1880 

14    1  22.9 

7.523 

2 

12  42  19.81 

aoaa 

6  53  32.0 

10.420 

•     2 

14  24  22.18 

2.1888 

14    8  51.9 

7.445 

Z 

12  44  27  J4 

2.1223 

7    3  55.9 

10J77 

3 

14  26  30.20 

2.U88 

14  16  16.3 

7.868 

4 

12  46  34.47 

2.1222 

7  14  17.2 

10J32 

4 

14  28  38.23 

2.1SU 

14  23  36.0 

7.289 

5 

12  48  41.80 

2.1221 

7  24  35.7 

10J86 

5 

14  80  46.29 

2.1845 

14  80  51.0 

7.211 

6 

12  60  49.12 

2.1220 

7  34  51.5 

10.239 

6 

14  32  54.37 

2.1848 

14  38    1.3 

7.131 

7 

12  52  56.44 

20220 

7  45    4.4 

10.192 

7 

14  35    2.47 

2.1863 

14  45    6.7 

7.051 

8 

12  55    3.76 

2.1219 

7  55  14.5 

10.144 

8 

14  37  10.60 

2.1856 

14  52    7.4 

6.971 

9 

12  67  11.07 

2.1219 

8    5  21.7 

10.095 

9 

14  39  18.74 

2.1358 

14  69    3.2 

6.890 

10 

12  69  18.39 

2.1220 

8  15  25.9 

10.014 

10 

14  41  26.90 

2.1862 

15    5  64.2 

6.809 

11 

13    1  25.71 

2.1221 

8  25  27.0 

9.993 

11 

14  43  35.09 

2.1866 

16  12  40.3 

6.727 

12 

13    3  33.04 

2.1222 

8  35  25.1 

9.942 

12 

14  45  43.29 

24868 

16  19  21.6 

6.645 

13 

13    5  40.37 

2.1223 

8  45  20.1 

9.800 

13 

14  47  51.51 

2.1872 

15  25  67.7 

6.563 

14 

13    7  47.71 

24223 

8  55  11.9 

9.836 

14 

14  49  59.75 

2.1375 

15  82  29.0 

6.480 

15 

13    9  55.05 

2.1224 

9    5    0.4 

9.783 

15 

14  52    8.01 

2.1878 

15  88  65.3 

6.896 

16 

13  12    2.40 

2.1220 

9  14  45.8 

9.728 

16 

14  54  16.28 

3.1880 

15  45  16.5 

6.812 

17 

13  14    9.76 

2.1223 

9  24  27.8 

9.672 

17 

14  56  24.57 

2.1383 

16  61  32.8 

6.228 

IS 

13  16  17.13 

2.1229 

9  34    6.4 

9.615 

18 

14  58  32.88 

3.1386 

16  57  43.9 

6.143 

19 

13  18  24.51 

2.1231 

9  43  41.6 

9.56B 

19 

15    0  41 .20 

1 

2.1388 

16    3  50.0 

6.068 

20 

13  20  31.90 

2.1233 

9  53  13.4 

9.501 

20 

15    2  49.54 

2.1891 

16    9  50.9 

5.973 

21 

13  22  39.31 

2.1236 

10    2  41.7 

9.448 

21 

15    4  57.89 

3.1893 

16  15  46.8 

5.888 

22 

13  24  46.73 

2.1238 

10  12    6.5 

9.383 

22 

15    7    6.26 

3.1395 

16  21  37.4 

5.801 

23 

13  26  54.16 
OC 

2.1240 

rOBEi 

-10  21  27.6 
L  12. 

-9.323 

23 

15    9  14.63 
OCT 

3.1897 

OBER 

-16  27  22.9 

14. 

-5.7U 

0 

13  29    1.61 

2.1243 

-10  30  45.2 

-9.882 

0 

15  11  23.02 

2.1889 

-16  33    3.0 

»^.688 

1 

13  31    9.07 

2.1245 

10  89  59.0 

9.199 

1 

15  13  31.42 

2.1401 

16  38  38.3 

5.541 

2 

13  33  16.55 

2.1248 

10  49    9.1 

9.137 

2 

15  15  39.83 

2.1402 

16  44    8.1 

5.458 

3 

13  35  24.05 

2.1252 

10  58  15.5 

9.075 

3 

15  17  48.25 

24403 

16  49  32.7 

5.866 

4 

13  37  31.57 

2.1254 

11    7  18.1 

9.011 

4 

15  19  56.67 

2.1405 

16  64  62.0 

5.278 

5 

13  39  39.10 

2.1257 

11  16  16.8 

8.947 

5 

15  22    5.11 

2.1407 

17    0    6.0 

5.189 

6 

13  41  46.65 

2.1230 

11  25  11.7 

8.882 

6 

15  24  13.56 

2.1407 

17    6  14.7 

5.101 

7 

13  43  54.22 

24263 

11  34    2.6 

8.815 

7 

15  26  21.99 

2.1408 

17  10  18.1 

6.012 

8 

13  46    1.81 

2.1267 

11  42  49.5 

8.748 

8 

15  28  30.44 

34408 

17  16  16.1 

4.922 

9 

13  48    9.43 

2.1271 

11  51  32.4 

8.682 

9 

15  30  88.89 

3.1409 

17  20    8.7 

4.838 

10 

13  50  17.06 

2.1273 

12    0  11.3 

8.614 

10 

15  32  47.35 

2.1409 

17  24  56.0 

4.743 

11 

13  52  24.71 

2.1277 

12    8  46.1 

8.546 

11 

15  34  55.80 

2.1400 

17  29  37.9 

4.668 

12 

13  54  32.38 

2.1281 

12  17  16.8 

8.477 

12 

15  37    4.26 

2.1409 

17  34  14.4 

4.563 

13 

13  56  40.08 

2.1285 

12  25  43.3 

8.407 

13 

15  39  12.71 

2.1408 

17  38  45.5 

4.478 

14 

13  58  47.80 

2.1288 

12  34    5.6 

8.386 

14 

15  41  21.16 

3.1408 

17  43  11.1 

4.882 

15 

14    0  55.54 

2J292 

12  42  23.6 

8.265 

15 

15  43  29.61 

3.1408 

17  47  31.3 

4.392 

16 

14    3    3.30 

3.1295 

12  50  37.4 

8.193 

16 

15  45  88.06 

2.1406 

17  51  46.1 

4.200 

17 

14    5  11.06 

3.1289 

12  58  46.8 

8.121 

17 

15  47  46.50 

2.1406 

17  56  65.3 

4.108 

18 

14    7  18.89 

2.1303 

13    6  51.9 

8.049 

18 

15  49  54.93 

2.1404 

17  59  59.1 

4.017 

19 

14    9  26.72 

3.1308 

13  14  52.7 

7.976 

19 

15  52    3.36 

2.1408 

18    3  57.4 

8.926 

20 

14  11  34.58 

3.1312 

13  22  49.0 

7.901 

20 

15  54  11.77 

2.14QS 

18    7  50.2 

8.884 

21 

14  13  42.46 

34316 

13  30  40.8 

7.886 

21 

15  66  20.17 

3.1890 

18  11  37.5 

8.742 

22 

14  15  50.36 

3.1318 

13  38  28.1 

7.751 

22 

15  58  28.56 

2.1868 

18  16  19.2 

3.660 

23 

14  17  58.28 

3.1232 

13  46  10.9 

7.676 

23 

16    0  36.94 

3.1396 

18  18  55.5 

8.558 

24 

14  20    6.22 

3.1326 

-13  53  49.2 

-  7.600 

24 

16    2  45.31 

3.1898 

-18  22  26.2 

-8.466 

36097*'— 1920^ 
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QREBNWICH  MBAK  TIME. 


Hour. 

Rigbt 

Vir. 

■Kb 

DecUnatSon. 

Var. 

Hotir. 

1 

Right 

Ascension. 

V8r. 
lEta. 

DMdlMftlaL 

Var.. 

OCTOBER  16. 

, 

OCTOBER  17. 

h   m      s 

B 

•     1      It 

It 

f 

h   m      B 

8 

•       r        If 

It 

0 

16    2  45.31 

3.1308 

-18  22  26.2 

-^.466 

0 

17  44  44.19 

2.1018 

-19  21  39.0 

+0.978 

1 

16    4  53.66 

2.1300 

18  25  51.3 

3.373 

1 

17  46  50.26 

3.1006 

19  20  37.6 

1.068 

2 

16    7    1.99 

2.1387 

18  29  10.9 

3.380 

2 

17  48  56.26 

3.O0O8 

19  19  30.8 

1.158 

3 

16    9  10.30 

3.1384 

18  32  24.9 

3.188 

8 

17  51  •  2.18 

3.O061 

19  18  18.7 

1.24S 

4 

16  11  18.60 

2.1881 

18  35  33.4 

3.005 

4 

17  53    8.02 

3.0067 

19  17    1.1 

1.337 

5 

16  13  26.87 

3.1877 

18  38  86.3 

3.002 

6 

17  55  18.78 

2.0054 

19  15  38.2 

1.428 

6 

16  15  35.12 

2.1373 

18  41  33.6 

2.008 

6 

17  57  19.47 

2.0041 

19  14  10.0 

1.515 

7 

16  17  43.35 

2.1370 

18  44  25.3 

2.816 

7 

17  59  25.67 

2.0038 

19  12  36.4 

1.603 

8 

16  19  51.56 

2.1365 

18  47  11.5 

2.728 

8 

18    1  30.60- 

2.0014 

19  10  57.6 

1.692 

9 

16  21  59.73 

3.1360 

18  49  52.0 

2.620 

9 

18    3.36.04 

2.0000 

19    9  13.4 

1.781 

10 

16  24    7.88 

2.1366 

18  52  27.0 

2.836 

10 

18    5  41.40 

2.0686 

19    7  23.9 

1.888 

11 

16  26  16.00 

2.1351 

18  54  56.3 

2.443 

11 

18  *  7  46.67 

2.0873 

19    5  29.2 

1.958 

12 

16  28  24.09 

2.1346 

18  57  ao.i 

2.810 

12 

18    9  51.86 

2.6658 

19    3  29.2 

2.043 

13 

16  30  32.15 

2.1841 

18  59  38.2 

2.355 

13 

18  11  56.97 

2.6644 

19    1  24.0 

2.181 

14 

16  82  40.18 

3.1335 

19    1  60.7 

2.163 

14 

18  14    1.99 

2.0880 

18  59  13.5 

3.218 

15 

16  34  48.17 

3.1330 

19    3  67.7 

2.060 

15 

18  16    6.93 

2.0616 

18  56  67.8 

2.805 

16 

16  86  56.13 

3.1338 

19    5  69.0 

1.075 

16 

18  18  11.78 

2.0861 

18  64  36.9 

2.391 

17 

16  39    4.04 

3.1317 

19    7  54.7 

1.882 

17 

18  20  16.54 

2.0787 

18  52  10.9 

2.478 

18 

16  41  11.93 

3.1310 

19    9  44.8 

1.780 

18 

18  22  21.22 

2.0778 

18  49  39.6 

2.583 

19 

16  43  19.77 

3.1803 

19  11  29.4 

1.696 

19 

18  24  25.81 

2.0758 

18  47    3.3 

2.648 

20 

16  45  27.57 

3.1307 

19  13    8.3 

1.602 

20 

18  26  30.31 

2.0748 

18  44  21.8 

3.735 

21 

16  47  35.33 

3.1380 

19  14  41.6 

1.508 

21 

18  28  84.72 

2.0738 

18  41  35.1 

3.820 

22 

16  49  43.04 

3.1883 

19  16    9.8 

1.435 

22 

18  30  80.06 

2.0718 

18  38  43.4 

3.004 

23 

16  51  50.71 
OC 

3.1375 

rOBEIl 

-19  17  31.4 
^  16. 

-1.833 

23 

18  82  43.28 
OCT 

2.0008 

OBER 

-18  36  46.6 

18. 

4-2.988 

0 

16  53  58.34 

3.1367 

--19  18  47.9 

•-1.388 

0 

18  34  47.43 

3.6083 

-18  32  44.8 

+3.073 

1 

16  56    5.92 

3.1368 

19  19  58.8 

1.135 

1 

18  36  51.48 

3.0668 

18  29  87.9 

3.157 

2 

16  58  13.44 

30350 

19  21    4.1 

1.043 

2 

18  38  65.46 

3.6653 

18  26  26.9 

8.241 

3 

17    0  20.92 

2.1343 

19  22    3.8 

0.040 

8 

18  40  69.32 

2.0638 

18  23    9.0 

8.326 

4 

17    2  28.35 

3.1383 

19  22  68.0 

0.867 

4 

18  43    3.11 

2.6623 

18  19  47.0 

'    8.407 

5 

17    4  35.72 

3.1334 

19  23  46.6 

0.763 

6 

18  45    6.80 

2.0606 

18  16  20.1 

8.489 

6 

17    6  43.04 

3.1316 

19  24  29.6 

0.610 

6 

18  47  10.41 

2.0S03 

18  12  48.3 

8.572 

7 

17    8  50.30 

3.1306 

19  26    7.0 

0.578 

7 

18  49  18.92 

2.0678 

18    9  li.5 

8.654 

8 

17  10  57.51 

2.1107 

19  26  88.9 

0.486 

8 

18  61  17.35 

2.0668 

18    5  29.8 

8.738 

9 

17  13    4.66 

2.1187 

19  26    6.3 

0.303 

9 

18  53  20.68 

2.0548 

18    1  43.2 

8.818 

10 

17  15  11.75 

2.1177 

19  26  26.0 

0.300 

10 

18  55  23.92 

2.0S33 

17  57  61.7 

3.899 

11 

17  17  18.78 

2.1167 

19  26  41.3 

0.308 

11 

18  67  27.07 

2.0618 

17  63  55.3 

8.979 

12 

17  19  26.76 

2.1167 

19  26  51.0 

0.U6 

12 

18  69  30.14 

2.6608 

17  49  54.2 

4.059 

13 

17  21  32.66 

2.1146 

19  26  56.2 

-0.088 

13 

19    1  83.11 

2.0488 

17  45  48.2 

4.140 

14 

17  23  89.50 

2.1136 

19  26  53.8 

•M).068 

14 

19    3  35.99 

2.04^ 

17  41  37.4 

4.220 

15 

^7  26  46.28 

2.1124 

19  26  47.0 

O.NO 

16 

19    6  38.78 

2.04S8 

17  37  21.8 

4.800 

U 

17  27  52.99 

2.1113 

19  26  34.6 

0.363 

16 

19    7  41.48 

2.0448 

17  33    1.4 

4.878 

17 

17  29  69.64 

2.1108 

19  26  16.8 

0.343 

17 

19    9  44.09 

2.0428 

17  28  36.4 

4.457 

18 

17  32    6.21 

2.1000 

19  25  63.5 

0.434 

18 

19  11  46.61 

2.0413 

17  24    6.6 

4.588 

19 

17  34  12.73 

2.1070 

19  25  24.7 

0.836 

19 

19  13  49.04 

3.0808 

17  19  32.1 

4.614 

20 

17  36  19.16 

3.1008 

19  24  60.4 

0.617 

20 

19  16  61.39 

3.0883 

17  14  62.9 

4.692 

21 

17  88  25.53 

3.1055 

19  24  10.7 

0.707 

21 

19  17  53.64 

3.0968 

17  10    9.1 

4.769 

22 

17  40  31.82 

2.1043 

19  23  26.6 

0.798 

22 

19  19  66.81 

3.0354 

17    5  20.6 

4*848 

23 

17  42  38.04 

2.1031 
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3  53  10.22  2.5235  18  5  37.7 
3  55  41.71  2.5263  18  10  8.0 
3  58  13.38  2.5202  +18  14  30.8 


•1-0.043 
8.073 
8.002 
8.820 
8.756 
8.681 
8.604 
8.627 
8.448 
ft.368 
8.287 
8.904 
8.119 
8.033 
.047 
.860 
.770 
.680 
.688 
.406 
.402 
.807 
.200 
.112 

.013 
.013 
.812 
.700 
.606 
.501 
.306 
.288 
.181 
.072 
.062 
.851 
.738 
.625 
.511 
.805 
.270 
.163 
.045 
.026 
.806 
.685 
.565 
.443 
.318 


Boor* 


Blgbt 
AaonisloiL 


V«r. 


I>«cUllAtiOII. 


V«r. 


0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

6 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h 
3 

4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


58 
0 
3 
5 
8 
10 
13 
15 
18 
21 
23 
26 
28 
31 
33 
4  86 
4  38 
4  41 
4  44 
4  46 
4  49 
4  51 
4  54 
4  56 


OCTOBER 

B 
2.6202 


29. 


s 
13.38 
45.21 
17.20 
49.34 
21.63 
54.07 
26.64 
59.34 
32.17 

5.12 
38.19 
11.38 
44.67 
18.05 
51.54 
25.11 
58.76 
32.49 

6.80 
40.16 
14.09 
48.07 
22.10 
56.18 


2.6818 
2.6344 
2.6880 
2.6304 
2.M17 
2.M80 
2.M61 
2.6482 
2.6602 
2.6622 
2.6640 
2.6666 
2.6672 
2.6688 
2.6608 
2.6616 
2.6628 
2.6630 
2.6640 
2.6660 
2.6668 
2.6676 
2.6683 


u 


4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


59 
2 
4 
7 
9 
12 
14 
17 
20 
22 
25 
27 
5  30 
5  32 
35 
38 
40 
43 
45 
48 
50 
53 
55 
58 
1 


OCTOBER  30 

+ 


5 
5 
5 

5 
5 
5 
5 
5 
5 
5 
6 


30.29 

4.43 
38.59 
12.78 
46.97 
21.17 
55.38 
29,57 

3.76 
37.93 
12.07 
46.19 
20.27 
54.31 
28.30 

2.25 
36.13 

9.95 
43.70 
17.38 
60.97 
24.48 
57.90 
31.22 

4.44 


2.6688 
2.6802 

2IUUM 

2.6600 
2.6701 
2.5700 
2.6608 
2.6607 
2.6603 
2.6688 
2.6683 
2.6677 
2.6669 
2.6662 
2.5663 
2.6642 
2.6631 
2.6610 
2.6606 
2.6502 
2.5678 
2.6562 
2.6545 
2.6588 


8  14  30.8 

44.318 

8  18  46.2 

4.106 

8  22  54.2 

4.071 

8  26  54.7 

8.046 

8  30  47.7 

8.810 

8  34  33.0 

8.608 

8  38  10.8 

8.566 

8  41  40.9 

8.438 

8  45    3.3 

8.306 

8  48  17.9 

8.179 

8  51  24.8 

8.060 

8  54  23.9 

2.920 

8  57  15.2 

2.780 

8  59  58.6 

2.658 

9    2  34.1 

2.626 

9    5    1.7 

2.303 

9    7  21.3 

2.361 

9    9  33.0 

2.128 

9  11  86.6 

1.094 

9  13  82.3 

1.861 

9  15  19.9 

1.727 

9  16  59.5 

1.508 

9  18  31.1 

1.468 

9  19  54.5 

+1.328 

ft 


9  21  9.9 
9  22  17.1 
9  23  16.2 
9  24  7.2 
9  24  50.1 
9  25  24.9 
9  25  51.5 
9  26  10.0 
9  26  20.3 
9  26  22.5 
9  26  16.6 
9  26  2.5 
9  25  40.3 
9  25  10.0 
9  24  81.5 
9  23  45.0 
9  22  50.4 
9  21  47.7 
9  20  37.0 
9  19  18.2 
9  17  51.4 
9  16  16.7 
9  14  33.9 
9  12  43.2 
9  10  44.5 


+1.188 
1.053 
0.918 
0.783 
0.648 
0.513 
0.376 
0.240 

40.104 

-0.081 
0.167 
0.303 
0.438 
0.673 
0.706 
0.842 
0.977 
1.112 
1.246 
1.380 
1.513 
1»646 
1.779 
1.912 

-2.048 
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MOON,  19^. 


GREENWICH  MEAN  TIME. 


Hbnr. 

Right 

VdT. 

Beclfaiatloii. 

Var.  : 

• 

Hiour. 

R^t 

V«r. 

DeellnfttUm. 

Var. 

C)CTOBER  81. 

NOVRMRER  2. 

b    m      8 

s 

•     t      If 

It 

h   m      8 

8 

•       *       n 

If 

0 

6    1    4.44 

9.6588 

4-19  10  44.5 

-2.043 

0 

8    0  14.85 

2.8983 

+15  13  23.7 

-  7.512 

1 

6    3  37.55 

3.MO0 

19    8  38.0 

2.175 

1 

.  8    2  38.32 

2.3891 

15    5  50.3 

7.601 

2 

6    6  10.55 

2.MQ0 

19    6  23.5 

2.306 

2 

8    5    1.54 

2.3848 

14  58  11.6 

7.690 

3 

6    8  43.43 

2^70 

19    4    1.3 

2;436; 

3 

8    7.24.50 

2.3806 

14  50  27.5 

7.778 

4 

6  11  16.19 

2.(440 

19    1  31.2 

2.667 

4 

8    9  47.21 

2.3763 

14  42  38.2 

7.865 

5 

6  13  48.82 

24(428 

18  58  53.3 

2.607 

5 

8  12    9.66 

2J721 

14  34  43.7 

7.961 

6 

6  16  21.32 

2.6406 

18  56    7.6 

2.825 

6 

8  U  31.86 

2.3678 

14  26  44.1 

6.085 

7 

6  18  53.68 

2.63S1 

18  53  14.3 

2.063 

7 

8  16  53.80 

24636 

14  18  39.5 

8.118 

8 

6.  21  25.89 

2.6367 

18  50  13.2 

2.062 

8 

8  19  15.49 

2.3593 

14  10  29.9 

8.201 

9 

6  23  57.96 

2.6328 

18  47    4.5 

8.206 

9 

8  21  36.92 

2,6661 

14    2  15.4 

8.282 

.  10 

6  26  29.88 

2.6307 

18  43  48.2 

6.835 

10 

8  23  58.10 

2.3506 

13  53  56.1 

6.862 

11 

6  29    1.64 

2.6281 

18  40  24.3 

8.461 

11 

8  26  19.02 

2.8466 

13  45  32.0 

8.440 

12 

6  31  33.25 

2.6263 

18  36  52.9 

8JW6 

12 

8  28  39.69 

24>424 

13  37    8.3 

8.518 

13 

6^    4.68 

2.6226 

18  33  14.0 

3.711 

13 

8  31    0.11 

2.3382 

13  28  29.9 

8.504 

14 

6  36  35.95 

2.6127 

18  29  27.6 

6.834 

14 

8  33  20.27 

2.3869 

13  19  52.0 

8.670 

15 

6  39    7.04 

2.6108 

18  25  33.9 

3.967 

15 

8  35  40JL8 

2.2296 

13  11    9.5 

8.744 

16 

6  41  37.96 

2.6188 

18  21  32.7 

^080 

16 

8  37  59.84 

2.8256 

13    2  22.7 

8.817 

17 

6  44    8.69 

24(107 

18  17  24.3 

4.202 

17 

8  40  19.25 

2J213 

12  53  31.5 

8.888 

18 

6  46  39.24 

2.6077 

18  13    8.5 

4-823 

18 

8  42  38.40 

2.3172 

12  44  36.1 

8.969 

19 

6  49    9.61 

2.6046 

18    8  45.6 

4.442 

19 

8  44  57.31 

94161 

12  35  36.4 

».099 

20 

6  51  39.78 

2.6(H2 

18    4  15.5 

4.662 

20 

8  47  15.97 

24069 

12  26  32.6 

9.097 

21 

6  54    9.75 

2^78 

17  59  38.2 

4.680 

21 

8  49  84.38 

2.3048 

12  17  24.8 

9.164 

22 

6  56  39.52 

2.4046 

17  54  53.9 

4.797 

22 

8  51  62M 

24007 

12    8  12.9 

9.281 

23 

6  59    9.10 

2.4012 

+17  50  .  2.6 

-4J913 

23 

8  54  10.46 

2.2067 

+11  58  57.1 

-9.296 

NO^ 

VTMm 

;ri. 

Noy 

EIMBE] 

ft  3. 

0 

7    1  38.46 

2.4877 

+17  45    4.3 

-6w029 

0 

8  56  28.14 

24026 

+11  49  37.5 

-9.369 

1 

7    4    7.62 

2.4842 

.  17  39  59.1 

6.144. 

1 

8  58  45.57 

2.JB66 

11  40  14.0 

9.422 

2 

7    6  36.56 

2.4806 

17  34  47-0 

6.258 

2 

.  9    1    ?.76 

2.2845 

11  30  46.9 

9.483 

3 

7    9    5.29 

2.4770 

17  29  28.1 

(,372' 

3 

9    3  19.71 

2.2806 

11  21  16.1 

9.548 

4 

7  11  33.80 

2A79i 

17  24    2.4 

6.483 

4 

9    5  36.42 

24766 

11  11  41.7 

9.608 

6 

7  14    2.09 

2.4607 

17  18  30.1 

6.594 

5 

9    7  52.90 

24727 

11    2    3.8 

9.661 

6 

7  16  30.16 

2.4660 

17  12  51-1 

6.704 

6 

9  10    9.14 

24688 

10  52  22.4 

9.718 

7 

7  18  58.00 

2w4622 

17    7    5.6 

if  .813 

7 

9  12  25.15 

2.2649 

10  42  37.7 

9.778 

8 

7  21  25.62 

24US83 

17    1  13.5 

6.922 

8 

9  14  40.93 

2.2610 

10  32  49.6 

9.828 

9 

7  23  53.00 

2.4544 

16  55  15.0 

6.029 

9 

9  16  56.47 

2.!&72 

10  22  58.4 

9.881 

10 

7  26  20.15 

2.4606 

16  49  10.0 

6wl35 

10 

9  19  11.79 

2.2534 

10  13    3.9 

9.983 

11 

7  28  47.07 

2.4467 

16  42  58.8 

6.240 

11 

9  21  26.88 

2.2407 

10    3    6.4 

9.984 

12 

7  31  13.75 

2.4497 

16  36  41.2 

6.645 

12 

9  23  41.75 

24469 

9  53    5.8 

10.036 

13 

7  33  40.19 

2.4387 

16  30  17.4 

6.448 

13 

9  25  56.89 

24422 

9  43    2.2 

10.064 

14 

7  36    6.39 

2w4347 

16  23  47.5 

6.649. 

14 

9  28  10.81 

24386 

9  32  55.7 

10.131 

15 

7  38  32.35 

2.4306 

16  17  11.5 

6.661 

15 

9  30  25.01 

24849 

9  22  46.5 

10.178 

16 

7  40  58.06 

2.4265 

16  10  29.4 

6.751 : 

16 

9  32  39.00 

24314 

9  12  34.4 

10.224 

17 

7  43  23.53 

2«4224 

16    3  41.4 

6.849 

17 

9  84  52.78 

2.2278 

9    2  19.6 

10.268 

18 

7  45  48.75 

2.4183 

15  56  47.5 

6.947' 

18 

9  37    6.34 

2.2248 

8  52    2.3 

10.311 

19 

7  48  13.73 

2.4143 

16  49  47.8 

7.044 

19 

9  39  19.69 

2.2206 

8  41  42.3 

10.364 

20 

7  50  38.46 

2.4100 

15  42  42.2 

7.140 

20 

9  41  32.83 

2.2173 

8  31  19.8 

10.3M 

21 

7  53    2.93 

2.4068 

15  35  31.0 

7.234 

21 

9  43  45.77 

2.2139 

8  20  55.0 

10.434 

22 

7  55  27.16 

2.4017 

15  28  14.1 

7.328 

22 

9  45  58.60 

24106 

8  10  27.7 

10.473 

23 

7  57  51.13 

2.8974 

15  20  51.7 

7.420 

23 

9  48  11.03 

2.2073 

7  59  58.2 

10.511 

24 

8    0  14^ 

2.3033 

+15  13  23.7 

-7^12; 

24 

9  50  23^7 

2.2060 

+  7  49  26.4 

-10.646 

MOON,  1920. 
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RISlik 


D6cUmtiovi. 


Hour. 


Vm. 


DecUnatloa. 


Var. 

SSL 


0 

1 

2 

4 

6 

6 

7 

8 

9 

10 

U 

12 

IS 

14 

15 

16 

17 

18 

19 

20 

21 


23 

0 

1 
2 
3 
4 
6 
6 
7 
S 
9 
10 
11 
12 
13 
14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 


9  60 

9  52 
954 
956 
950 

lO  1 
lO  3 
lO  5 
lO  7 
10  10 
10  12 
10  14 
10  16 
10  18 
10  20 
10  23 
10  25 

10  27 
10  20 
10  81 
10  33 
10  86 
10  88 
K)  40 

10  42 
10  44 
10  46 
10  48 
10  60 
10  53 
10  55 
10  57 

10  50 

11  1 
11  3 
11  5 
11  7 
11  10 
11  12 
11  14 
11  16 
1118 
1120 
11  22 
11  24 
1126 
11  29 
11  31 
11  83 


NOVBMBBR  4. 

IS  •       ' 

23^  ajNO  -1-7  49 

35.51  3.9107  7  88 

47.45  %.im  7  28 

69l21  aatM  7  17 

10.77  94flS  7    6 

22a5  Sam  6  66 

33^  t4Ml  645 

44.36  MM  6  34 

55.20  941M  6  23 

5j86  %im  6  13 

16.34  ».lia8  6    2 

26J66  aarw  5  51 

36.81  2Jm  5  40 

46.79  ».lMe  5  29 

56.61  Mm  5  18 

6.27  94Me  5    7 

15.78  9Mn  .4  66 

25.13  3.tM0  4  45 
34.33  ^aaai  4  34 
43.38  9J480  4  23 
52.28  IMia  '  4  12 

1.04  d4M8  4     1 

9.66  t4495  3  60 

18.14  MtfO  43  39 

NOVSMBBIt  5. 


ft 


26.49 
34.71 
42.79 
50.75 
58-J» 

6.31 
13.90 
21.39 
28.76 
86.02 
43.17 
50.22 
57.16 

4.01 
10.77 
17.43 
24.00 
80.48 
86.88 
43:19 
49.43 
55.59 

1.67 

7.69 
13J3 


94iBt 

2.1306 
9.1187 

3.U17 
2AWI 
S.ll» 


a.m9 

94301 
94181 
94M6 
9.1149 
9.1181 
9<1118 
9.1108 

9.1071 
9aMB0 
9.t8«A 
a.l«38 
9^1090 
9vl«08 
9UI807 
94M0 


4-3  28 
3  17 

3  6 
2  54 
2  43 
•2  32 
2  21 


2 
1 
1 
1 
1 
1 
1 
0 


10 

59 

48 

86 

25 

14 

3 

52 

0  41 

0  29 

0  18 

+0    7 

--0    3 

0  14 

0  25 

0  87 

048 

••0  59 


26.4 
52.4 
16.4 
38v3 
58.2 
16.2 
32.4 
46.8 
59.5 
10.5 
20.0 
27.9 
34.4 
89.4 
43ul 
45.6 
463 
46J9 
45.9 
43.8 
40.8 
86.9 
82.2 
2&7 

20.4 
13.5 
6.0 
57.9 
49.4 
40.4 

8ia 

21.5 
11.6 

1.6 
51.4 
41.1 
30.8 
20.6 
10.4 

0.6 
80.7 
41.2 
82.0 
36.8 
45.1 
53.0 

0.3 

6.9 
13.0 


n 

,<KM8 
O4668 
0«818 
0.8tt 
0,684 
0»716 
0.745 
0.n4 
O46Q8 
0.890 
0.8B5 

o^aso 

a.904 

0*997 

0»018 

(MHO 

OJKO 

.006 

dQ90 

UM3 

.066 

an 

.098 

.110 
490 
480 
488 
446 
»U3 
458 
468 
466 
468 

;m 

479 
471 
.170 
468 
.164 
.161 
456 
<160 
.143 
.185 
.197 
416 
.106 
.005 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16^ 

17 

18 

19 

20 

21 

22 

23 

0 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

80 

21 

22 

83 

24 


NOVEMBJBR  6. 

h  m      8  I  * 

11  33  13.63  9UI865  .-0 

U  35  19.51  9.9»76  1 

11  37  25.83  9j896i  1 

11  30  31.08  9.6966  1 

11  41  36.78  9.6946  1 

11  43  42.42  9^6896  1 

11  45  48.01  9J898  2 

11  47  53.65  94819  2 

U  49  59.04  9.6911  2 

11  52    4.48  9U1808  2 

11  64    9.88  9.6687  2 

U  66  15.24  9J980  3 

11  58  20.56  9;668A  3 

12  0  25.85  9.6976  3 
12  2  31.10  9.6678  3 
12  4  86.32  9.0866  3 
12  6  41.51  94M68  3 
12  8  46.68  9.0680  4 
12  10  51.83  9.0666  4 
12  12  66.95  9.06tt  4 
12  15  2.05  9.6668  4 
12  17  7.14  9.6647  4 
12  19  12.21  94M8  4 
12  21 17  J»  94M9  -5 

NOVBIfBER  7. 

12  23  22.31  94941  ^5 

12  25  27.35  9.6689  5 

12  27  32.38  94688  5 

12  29  37.41  94689  5 

12  31  42.44  94688  6 

12  33  47.46  9.6689  6 

12  85  52.49  9.6688  6 

12  37  57.51  9.6689  6 

12  40    2.65  9.0640  6 

12  42    7.59  9.66tt  6 

12  44  12.64  9.6643  7 

12  46  17.70  94844  7 

12  48  22.77  94647  7 

12  60  27.86  9.0649  7 

12  62  82.06  34609  7 

12  64  38j08  9.0654  7 

12  66  43221  9.6856  8 

12  58  48.37  94869  8 

13  0  53.55  9.6666  8 
13  2  68.76  9.0670  8 
13  5  3.99  94674  8 
13  7  9.25  94978  8 
13  9  14.53  94889  9 
13  11  19.85  9.6888  9 
13  13  25.19  34888  ~9 


/* 


59  13.0 

10  18.8 
2122.8 
32  26.5 
43  29.3 
54  31.2 

5  32.1 
16  32.0 
27  80.7 
38  28.3 
49  24.7 

0  19.8 

11  13.7 
22  6.1 
82  57.1 
43  46.7 
54  84.8 

5  21.2 
16  6.1 
26  49.3 
87  30.7 
48  10.4 
58  48.2 

9  24.2 

19  58.2 
80  30.3 
41    0.3 

51  28.2 

1  54«1 

12  17.7 

22  89.1 

82  58.2 

43  15.0 
53'29i4 

3  4M 

13  50.^ 

23  87.0 
34    2.4 

44  4.2 
54    3.3 

3  59.8 
13  53.4 
23  44.3 

83  32.3 
43  17.4 

52  59.6 

2  88.8 
12  15X) 
21  48.1 


-11.005 
11.063 
11.068 
11.054 
11.030 
11.028 
11.007 
10.988 
10.060 
19.960 
16.838 
1O408 
16.886 
10462 
10488 
10.814 
10^788 
10.761 
10.784 
10.706 
10.676 
10.646 
10.615 
-10.683 

-10.551 

10.518 

10.488 

10.448 

10.413 

10475 

10.888 

10.280 

10^360 

10480 

10470 

10.138 

10.006 

10.053 

10.606 

9463 

9.918 

9471 

0.894 

9.776 

9.738 

0.678 

9.628 

9.878 

-0425 
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MOON,  1920. 


GREENWICH  MEAN  TIME. 


Hour. 

Ascension. 

Vat. 
Mia. 

DtdUnatioiL 

Var. 

Hour. 

Bight 
Aaonsion. 

Vw. 
mS. 

DecIIoation. 

Var. 
iStL 

NOVIMBER  8. 

NOVBllBfiR  10. 

b   m      s 

s 

•          /            M 

It 

h   m      8 

s 

•     t      ft 

/f 

0 

13  13  25.19 

3.6808 

-  9  21  48.1 

-0.526 

0 

14  54  33.71 

2.1206 

-15  46  25.0 

-0.208 

1 

13  15  30.57 

3.06M 

9  31  18.0 

9.473 

1 

14  56  41.32 

2.1273 

15  52  38.3 

0.181 

2 

13  17  35.98 

2.0005 

9  40  44.8 

0.420 

2 

14  58  48.98 

2.1281 

15  58  46.7 

6.098 

3 

13  19  41.43 

2.0011 

9  50    8.4 

9.300 

3 

15    0  56.69 

3.1288 

16    4  50.1 

O.OIO 

4 

13  21  46.91 

2.0017 

9  59  28.7 

9.311 

4 

15    3    4.43 

2.1204 

16  10  48.6 

5.938 

5 

13  23  52.43 

2.009S 

10    8  45.7 

9J256 

5 

15    5  12.22 

2.1801 

16  16  42.1 

6.840 

6 

13  25  57.98 

2.0020 

10  17  59.4 

9.200 

6 

15    7  20.04 

2.1308 

16  22  30.5 

5.765 

7 

13  28    3.58 

2.0037 

10  27    9.7 

9.143 

7 

15    9  27.91 

2.1314 

16  28  13.9 

5.081 

8 

13  30    9.22 

2.0042 

10  36  16.6 

9.066 

8 

15  11  35.81 

2.1820 

16  33  52.2 

5.o9o 

9 

13  32  14.89 

2.0040 

10  45  20.0 

9.027 

9 

15  13  43.75 

2.1827 

16  39  25.4 

6.511 

10 

13  34  20.61 

2.0067 

10  54  19.8 

8.068 

10 

15  15  51.73 

7.1838 

16  44  53.5 

5.426 

11 

13  36  26.37 

2.0001 

11    3  16.2 

8.900 

11 

15  17  59.74 

2.1888 

16  50  16.5 

5.389 

12 

13  38  32.17 

2.oon 

11  12    8.9 

8.848 

12 

15  20    7.79 

2.1344 

16  55  34.2 

5.253 

13 

13  40  38.02 

2.0079 

11  20  58.0 

8.788 

13 

15  22  15.87 

2.1840 

17    0  46.8 

5.107 

14 

13  42  43.92 

2.0087 

11  29  43.4 

8.736 

14 

15  24  23.98 

3.1864 

17    6  54.2 

5.080 

15 

13  44  49.86 

2.0008 

11  38  25.0 

8.003 

15 

15  26  32.12 

2.1800 

17  10  56,4 

4.99S 

16 

13  46  55.84 

2.1008 

11  47    3.0 

8.001 

16 

15  28  40.29 

2.1864 

17  15  53.3 

4.904 

17 

13  49    1.88 

2.1010 

11  55  37.1 

8Ji36 

17 

15  30  48.49 

3.1300 

17  20  44.9 

4.810 

18 

13  51    7.96 

2.1018 

12    4    7.3 

8.472 

18 

15  32  56.72 

8.1878 

17  25  31.2 

4.728 

19 

13  53  14.09 

2.1026 

12  12  83.7 

8.408 

19 

15  85    4.97 

2.1877 

17  80  12.3 

4.640 

20 

13  55  20.26 

2.1088 

12  20  56.2 

8.842 

20 

15  37  13.24 

2.1881 

17  34  48.0 

4.650 

21 

13  57  26.49 

2.1042 

12  29  14.7 

8.275 

21 

15  39  21.54 

3.1385 

17  39  18.3 

4.401 

22 

13  59  32.77 

2.1050 

12  87  29.2 

8.308 

22 

15  41  29.86 

2.1888 

17  43  43.3 

4.372 

23 

14    1  39.09 

2.1068 

^EMBS 

-12  45  39.7 

:r9. 

-8.141 

23 

15  43  38.20 
NOV] 

3.1881 

SMBEH 

-17  48    2.9 
i  11. 

-4.288 

0 

14    3  45.47 

2.1087 

-12  53. 46.1 

-8*073 

0 

15  45  46.55 

8.1808 

-17  62  17.2 

>4.193 

1 

14    5  51.89 

2.1078 

13    1  48.4 

8.003 

1 

15  47  54.92 

2.1807 

17  56  26.0 

4.102 

2 

14    7  58.37 

2.t064 

13    9  46.5 

7.033 

2 

15  50    3.31 

3.1890 

18    0  29.4 

4.012 

3 

14  10    4.90 

2.1008 

13  17  40.4 

7.864 

3 

15  52  11.71 

3.1401 

18    4  27.4 

8.921 

4 

14  12  11.48 

2.1101 

13  25  30.2 

7.793 

4 

15  54  20.12 

3.1408 

18    8  19.9 

8.829 

5 

14  14  18.11 

2.1110 

13  33  15.6 

7.722 

5 

15  56  28.54 

3.1406 

18  12    6.9 

8.738 

6 

14  16  24.80 

2.1118 

13  40  56.8 

7.650 

6 

15  58  36.98 

3.1406 

18  15  48.5 

8.647 

7 

14  18  31.53 

2.1127 

13  48  33.6 

7.578 

7 

16    0  45.41 

3.1400 

18  19  24.6 

8.555 

8 

14  20  38.32 

2.1136 

13  56    6.1 

7.505 

8 

16    2  53.85 

8.1407 

18  22  55.1 

8.403 

9 

14  22  45.15 

2.1143 

14    3  34.2 

7.431 

9 

16    5    2.30 

2.1408 

18  26  20.2 

8.372 

10 

14  24  52.04 

2.1158 

14  10  57.8 

7.867 

10 

16    7  10.75 

2.1408 

18  29  39.7 

3.2S0 

11 

14  26  58.98 

2.1161 

14  18  17.0 

7.282 

11 

16    9  19.20 

3.1406 

18  32  53.8 

3.188 

12 

14  29    5.97 

2.1100 

14  25  31.6 

7.307 

12 

16  11  27.64 

3.1407 

18  36    2.2 

8.004 

13 

14  31  13.01 

2.1178 

14  32  41.8 

7.131 

13 

16  13  36.08 

3.1407 

18  39    5.1 

8.003 

14 

14  33  20.10 

2.1187 

14  39  47.3 

7.064 

14 

16  15  44.52 

2.1400 

18  42    2.5 

2.910 

15 

14  35  27.25 

2.1106 

14  46  48.3 

6.978 

15 

16  17  52.95 

3.1404 

18  44  64.3 

2.817 

16 

14  87  34.44 

2.1208 

14  53  44.6 

6.900 

16 

16  20    1.37 

2.1408 

18  47  40.5 

S.72S 

17 

14  39  41.68 

2.1211 

15    0  86.3 

0.882 

17 

16  22    9.78 

2.1401 

18  50  21.1 

2.630 

18 

14  41  48.97 

2.1210 

15    7  23.3 

0.743 

18 

16  24  18.18 

2.1308 

18  52  56.1 

2.63S 

19 

14  43  56.31 

2.1238 

15  14    5.5 

0.066 

19 

16  26  26.56 

3.1890 

18  55  25.6 

2.444 

20 

14  46    3.70 

8.1236 

15  20  43.1 

0.680 

20 

16  28  84.93 

2.1808 

18  57  49.4 

2.351 

21 

14  48  11.13 

2.1248 

15  27  15.8 

0JW5 

21 

16  80  43.28 

2.1880 

19    0    7.7 

2.25S 

22 

14  50  18.61 

2.1261 

15  33  43.7 

0.426 

22 

16  32  51.61 

2.1388 

19    2  20.3 

2.108 

23 

14  52  26.14 

8.1268 

15  40    6.8 

0.344 

23 

16  34  59.91 

8.1888 

19    4  27.3 

2.070 

24 

14  54  33.71 

2.1266 

-15  46  25.0 

-0.263 

24 

16  37    8.20 

2.1378 

-19    6  28.7 

-1.977 

« 
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:a 
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V«r. 
IS. 


DtdlnatJQB. 


DwUnation. 


SSL 


0 

1 

2 
3 
4 
h 
I 
I 
S 
» 

li 

15 

17 
18 
11 
» 


8 
9 
10 
11 
12 
13 
14 
18 
1« 
17 
18 
19 
28 
21 
22 
23 
24 


KOVEMBBR  12. 

h   m       s  s  *     ' 

16  37     8.20  S.im  -19    6 

16  39  16.45  a.mi  19    8 

16  41  24.68  rtm  19  10 

16  43  S2.89  2.1W  19  11 

16  45  41.06  S.18M  19  13 

16  47  49.19  S.im  19  15 

16  49  57.30  1.1M  19  16 

16  52    5.36  a.iMi  19  18 

16  54  13.39  i.lW  19  19 

16  56  21.38  s.lttB  19  20 

16  58  29.32  9.im  19  21 

17  0  37.22  t.tm  19  22 
17  2  45.08  S.iaM  19  23 
17  4  52.89  2.1m  19  24 
17  7  0.65  t.IM  19  24 
17  9  8.35  3.1370  19  25 
17  11  16.00  3.1371  19  26 
17  13  23.60  3.1383  19  26 
17  15  31.14  3.1302  19  26 
17  17  38.62  3.190  19  27 
17  19  46.05  3.13M  19  27 
17  21  53.41  3.isa  19  27 
17  24  0.70  3.1210  19  27 
17  26    7.93  3.1300  -19  27 

NOVEMBER  13. 

17  28  15.10  3.11M  -19  27 

17  30  22.19  3.U7V  19  26 

17  32  29.21  3.1104  19  26 

17  34  36.16  3.llfiB  19  25 

17  36  43.04  3.1141  1^  25 

17  38  49.85  3.1128  19  24 

17  40  56.57  3.11H  19  23 

17  43    3.22  3.1108  19  22 

17  45    9.79  3.1MB  19  21 

17  47  16.28  9.1075  19  20 

17  49  22.69  2.l0n  19  19 

17  51  29.01  3.10M  19  18 

17  53  85.24  3.tm3  19  17 

17  55  41.39  3.1018  19  15 

17  57  47.45  3.1008  19  14 

17  59  53.42  2.0088  19  12 

18  1  59.30  3.0078  19  11 
18  4  5.09  3.0ia  19  9 
18  6  10.79  2.00O  19  7 
18  8  16.39  3.0038  19  5 
18  10  21.90  3.0010  19  3 
18  12  27.31  3.0806  19  1 
18  14  82.62  3.0877  18  59 
18  16  37.83  3.0801  18  57 
18  18  42.95  3.08M  -18  54 


tt 


28.7 
24.6 
14.7 
59.2 
88.2 
11.5 
39.2 

1.3 
17.7 
28.6 
33.9 
83.5 
27.5 
15.9 
58.7 
35.9 

7.6 
33.6 
54.1 

9.0 
18.3 
22.1 
20.3 
13.0 

0.2 

41.8 
17.9 
48.6 
13.7 
33.3 
47.5 
56.2 
59.5 
57.4 
49.8 
36.8 
18.5 
64.7 
25.6 
51.2 
11.4 
26.3 
35.9 
40.2 
39.3 
33.1 
21.7 
5.0 
43.2 


-i.9n 

1J«3 
1.788 
l.( 
l.( 
1.M8 
1.415 
1 
1 

I.1S5 
1.041 
0J47 
0.858 
0.700 
0.887 
0.574 
0:481 
0.888 
0.385 
OJ02 
0.108 
-0.W7 
+0.070 
+0.106 

40JOO 
0.868 
0.448 
OJOO 
0.027 
0.718 
O18Q8 
0.900 
O.90O 
1.081 
1.172 
1.301 
1.351 
1.441 
1.528 
1.618 
1.708 
1.7M 
1.884 
1.972 
2.060 
2.147 
2.384 
3.331 

+3.407 


0 

1 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h  m 
18  18 
18  20 
18  22 
18  24 
18  27 
18  29 
18  81 
18  33 
18  35 
18  87 
18  39 
18  41 
18  43 
18  45 
18  47 
18  49 
18  51 
18  53 
18  55 

18  58 

19  0 
19  2 
19  4 
19  6 

19  8 
19  10 
19  12 
19  14 
19  16 
19  18 
19  20 
19  22 
19  24 
19  26 
19  28 
19  30 
19  32 
19  34 
19  36 
19  38 
19  40 
19  42 
19  44 
19  46 
19  48 
19  50 
19  52 
19  54 
19  56 


NOVEMBER  14. 

s      I    I 

42.95  3.0844    -18 

47.96  3.0837 


52.87  3.0810 

57.68  3.07B6 

2.88  3.0775 

6.98  3.0708 

11.48  3.0741 

15.87  3.0738 

20.16  3.O706 

24.33  3.0087 

28.40  3.0870 

32.37  3.0808 

36.22  3.0888 

39.96  3.0614 

43.59  3.0006 

47.11  3.0578 

60.53  3.0600 

63.83  3.06« 

57.02  3.0608 

0.10  3.0808 

3.06  3.0485 

5.92  3.0408 

8.67  3.0448 

11.30  3.0430 

NOVEMBER 


tt 


13.82 
16.23 
18.52 
20.70 
22.77 
24.73 
26.57 
28.30 
29.93 
31.44 
82.84 
84.13 
35.31 
36.38 
37.34 
38.19 
38.94 
89.58 
40.11 
40.54 
40.86 
41.08 
41.19 
41.21 
41.12 


S.04U 
3.0883 
3.0878 
3.0864 
3.0886 
3.0117 
3.0396 
3.0380 
3.0303 
3.0948 
3.0334 
3.0906 
9.0188 
3.0108 
3.0151 
3.0183 
2.0116 
3.0006 
3.0080 
8.0008 
3.0046 
9.O038 
3.0011 

1.9076 


8 
8 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 

5. 


54  43.2 

52  16.2 
49  44.0 
47  6.7 

44  24.3 
41  36.7 
38  44.1 
35  46.4 
32  43.7 
29  35.9 
26  23.2 
23  5.4 
19  42.8 
16  15.1 
12  42.6 

9    5.1 

5  22.8 

1  35.6 

57  43.6 

53  40.8 
49  45.2 

45  38.8 
41  27.7 
37  11.9 


n 

+3.407 
3.409 
3.579 
3.064 
2.780 
2.835 
2.919 
8.008 
8.088 

8.in 

8.254 
8.887 
8.419 
8.603 
8.688 
8.665 
8.746 
3.827 
8.907 
8.987 
4.007 
4.146 
4.224 
+4.808 


17  32  51.4 

+4.380 

[7  28  26.3 

4.468 

17  23  56.5 

4.586 

7  19  22.0 

4.618 

[7  14  43.0 

4.688 

17    9  59.4 

4.764 

1    5  11.3 

4.840 

7    0  18.6 

4.015 

6  55  21.5 

4.900 

6  50  19.8 

5.066 

6  45  13.7 

5.138 

6  40    3.2 

5.212 

6  34  48.3 

5.285 

.6  29  29.0 

5.868 

.6  24    5.4 

5.480 

6  18  37.4 

5.608 

6  13    5.1 

5.574 

6    7  28.5 

5.645 

6    1  47.7 

6.715 

5  56    2.7 

5.785 

5  50  13.5 

5.655 

5  44  20.1 

5.985 

5  38  22.5 

5.993 

5  32  20.9 

6.062 

5  26  15.1 

+6.180 
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Hoar. 


Right 
Asoeoskm. 


Var. 


DMUnaUon. 


Var. 
SSL 


Hoar. 


Right 


Var. 


Doottiatlon. 


Var. 


££.& 


0 

1 

2 

3 

4 

5 

« 

7 

S 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


h   m 
19  56 

19  58 

20  0 


NOVEMBER  16. 

8 

41.12 
40.92 


NOVEMBER  18. 


20 
20 
20 
20 


2 

4 
6 
8 


20  10 
20  12 
20  14 
20  10 
20  18 
20  20 
20  22 
20  24 
20  26 
20  28 
20  30 
20  32 
20  34 
20  30 
20  38 
20  40 
20  42 


40.63 
40.24 
39.76 
39.17 
38.49 
37.72 
36.85 
35.89 
34.84 
33.71 
32.48 
31.16 
29.76 
28.28 
26.72 
25.07 
23.34 
21.54 
19.66 
17.71 
15.68 
13.59 


J97e 

.9M9 
ooia 

.9928 

.9911 
.9694 
.9679 


.9646 
J96S3 
.9618 
.9606 
.9788 
.9778 
.9760 
.9747 
.9783 
J^IS 
.9706 

.9681 
J9068 
J667 

J646 


tt 


-15  26 
15  20 
15  13 
15  7 
15  1 
14  54 
14  48 
14  41 
14  35 
14  28 
14  21 
14  14 
14  7 
14  0 
13  53 
13  46 
13  39 
13  32 
13  25 
13  18 
13  10 
13  3 
12  55 

-12  48 


15.1 
5.3 
51.4 
33.5 
11.6 
46.7 
15.9 
42.2 
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11 

12 

13 

14 

15 

16 

17 

18. 

19 

20 

21 

22 

23 

24 


b 
4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 

5 


m 
34 

87 

40 

42 

45 

47 

50 

53 

55 

58 

1 

3 

6 

9 

11 

14 

17 

5  19 

5  22 

5  25 

5  27 

5  30 

5  32 

5  35 


5 
5 
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5 
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40 

43 

46 

48 

51 

54 

56 

59 

2 

4 

7 
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6  15 
6  17 
6  20 
6  23 
6  25 
6  28 
6  31 
6  33 
6  36 
6  38 
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NOVEMBER  26. 

8  8  •       ' 

47.41      2.6277    +19     5 

25.14  2.6800      19    7 

3.01  2.6828  19     9 

41.02  2.6845  19  12 

19.15  2.6866  19  14 
57.40  2.6884  19  16 
35.76  2.6403  19  18 
14.23  2.6419  19  19 
52.79  2.6435  19  21 

31.45  2.6449  19  22 
10.18  2.6468  19  23 
49.00     2.6475      19  24 

27.88  2.6485      19  25 
6.82     2.6494      19  26 

45.81  2.6603  19  27 

24.85  2.6510  19  27 

3.93  2.6516  19  28 

43.04  2.6620  19  28 

22.17  2.6623  19  28 

1.31  2.6524  19  28 

40.46  2.6528  19  28 
19.62  2.6526  19  28 
58.76  2.6628  19  27 

37.89  2.6620   -fl9  26 

NOVEMBER  27* 

+19  26 
19  25 
19  24 
19  23 
19  21 
19  20 
19  18 
19  16 
19  14 
19  12 
19  10 
19  8 
19  5 
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18  57 
18  54 
18  51 
18  47 
18  44 
18  40 
18  37 
18  33 
18  29 

+18  25 


17.00 

2.6616 

56.08 

2.6510 

35.12 

2.6608 

14.12 

2.6195 

53.06 

2.6486 

31.95 

2.6476 

10.77 

2.6463 

49.51 

2.0450 

28.17 

2.6437 

6.75 

2.6422 

45.23 

2.6405 

23.61 

2.6387 

1.87 

2.6368 

40.02 

2.6848 

18.05 

2.6328 

55.95 

2.6306 

33.71 

2.6282 

11.33 

2.6257 

48.79 

2.6232 

26.11 

2.6206 

3.26 

2.6178 

40.25 

2.6150 

17.06 

3.6120 

53.69 

3.6090 

30.14 

2.6068 

0.4 
31.3 
54.0 

8.2 
14.1 
11.5 

0.5 
40.9 
12.9 
36.3 
51.1 
57.3 
55.0 
44.0 
24.4 
56.  r 
19.3 
33.7 
39.5 
36.6 
25.1 

4.8 
85.9 
68.4 

12.1 
17.2 
13.7 

1.6 
40.8 
11.4 
33.5 
47.0 
52.0 
48.4 
36.4 
16.0 
47.1 

9.7 
24.1 
30.1 
27.8 
17.3 
58.6 
31.7 
56.6 
13.5 
22.4 
23.3 
16.3 


n 


+2.585 
2.447 
2.308 
2.168 
2.028 
1.887 
i.745 
1.603 
1.462 
1.318 
1.175 
1.033 
0.889 
0.745 
9.601 
0.45S 
0.313 
0.168 

+0.024 

-0.120 
0.265 
0.410 
0.553 

-0.698 

-0.843 
0.9S7 
1.130 
1.274 
1.418 
1.561 
1.703 
1.846 
1.988 
2.130 
2J70 
2.411 
2.653 
2.602 
2.S30 
2.969 
8.107 
8.243 
8.380 
3.517 
3.652 
3.785 
3.018 
4.051 

-4.183 
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OBEBNWIOH  MEAN  TOfE. 
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0 
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1 
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1 
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2 
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2 

8  46  26.24 
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3 
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3 
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4 
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4 
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24658 
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5 
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SJHS 
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5 
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24602 
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6 

6  57    4.61 
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6 

8  55  63.90 
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9472 

7 
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17  52  49.4 

5.979 
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9435 

8 

7     2  14.38 
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17  47  40.9 

5.208 

8 

9    0  35.90 

24480 

11  37  66.0 

9496 

9 

7     4  48.91 

24717 

17  42  25.0 

5427 

9 

9    2  66.45 

24400 

11  28  12.3 

9.758 

10 

7     7  23.22 

2.M08 

17  37    1.7 
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10 

9    5  16.70 

24850 

11  18  25.0 

9418 

11 

7     9  57.28 

2.M67 

17  31  31.1 

5470 

11 

9    7  36.65 
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9476 

12 

7  12  31.10 
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5.689 

12 
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13 
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5408 

13 

9  12  15.66 

24291 
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14 
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2.5«1 
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5.928 

14 
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2.8158 
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7  20  11.03 
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19 

9  26    5.65 
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20 

9  28  22.98 
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0 
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2 
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2.4978 
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7448 

2 
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2.2591 
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10.690 

3 
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2.4929 
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7.848 

3 

9  44  16.54 

2.2546 
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10.628 

4 

7  52  55.88 

2.4880 
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7.448 

4 

9  46  31.68 

2.2502 

8  13  27.4 

10.664 

5 

7  55  25.01 

2.4880 

15  32  54.4 
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5 

9  48  46.56 

2.2458 

8    2  46.5 

10.699 

6 

7  57  53.84 

2.4781 

15  25  18.9 

7.640 

6 

9  51    1.18 

2.2415 
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10.788 

7 

8    0  22.38 

2.4781 

15  17  37.6 

7.786 

7 
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24878 
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10.766 

8 
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2«4860 
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8 
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24881 
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2.4680 
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9 

9  57  43.51 

2.2288 
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K) 

8    7  46.17 

2.4579 

14  53  59.8 

8.016 

10 

9  59  67.11 

2.2247 

7    8  62.3 

10.657 

11 
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2.4528 
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16 
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2.1896 

5  30    8.8 

11.067 
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20 

10  22    0.13 

2.1862 
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2.1825 
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22 
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9.015 
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2.1790 
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23 
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22 

12  67  26.86 

2.0610 

8    3  11.0 

9.822 
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0 
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1 
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1 
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2 
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0  16  31.5 
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9.638 
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2.0616 
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4 
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11.115 

4 
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2.0618 
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5 

11  32  29.62 
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0  49  63.4 

11.101 

5 

13  11  52.64 

2.0621 

9  10  46.1 

9.483 

6 

11  34  35.32 

2.0941 

1    0  59.0 

11.085 

6 

13  13  56.37 

2.0623 

9  20  13.6 

9.431 

7 

11  86  40.91 

2.0923 

1  12    3.6 

11.068 

7 

13  16    0.12 

2.0627 

9  29  37.8 

9.879 

8 

11  38  46.40 

2.0907 

1  23    7.2 

11.052 

8 

13  18    3.89 

2.0630 

9  38  59.0 

9.327 

9 

11  40  51.79 

2.0890 

1  34    9.8 

11.034 

9 

13  20    7.68 

2.0633 
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10 

11  42  57.08 
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11.015 

10 

13  22  11.49 

2.0637 

9  57  31.8 

9.220 

11 

11  45    2.27 

2.0858 

1  56  13.6 

10.995 

11 

13  24  15.33 

2.0642 

10    6  43.4 

9.168 

12 

11  47    7.88 

2.0843 
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12 
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2.0646 
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13 

11  49  12.39 

2.0828 
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10.954 

13 
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14 
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10.932 

14 
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15 
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20 

13  42  61.24 

2.0692 

11  26  55.1 

8.648 

21 

12    5  49.66 

2.0730 

3  46    1.0 

10.755 

21 

13  44  66.41 

2.0098 

11  36  32.1 

8.586 

22 

12    7  54.01 

2.0720 

3  55  45.4 

10.727 

22 

13  46  69.62 

2.0705 

11  44    5.4 

8.525 

23 

12    9  58.30 

2.0710 

4    6  28.2 

10.698 

23 

13  49    3.87 

2.0713 

11  52  35.1 

8.461 

24 

12  12    2.53 

2.0701 

-4  17    9.1 

-10.668 

24 

13  51    8.17 

2.0720 

-12    1    1.1 

-  8.401 

- 
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GREBNWiCEr  MEAN  TIME. 

Boat. 

B»ltt 

& 

DwUMtloO. 

Vgr. 

.Hoof. 

AsecSSon. 

« 

V.r. 
Hin. 

DecUnation. 

Var. 

DECEMBER  6. 

DECEMBER  8. 

li    m      s 

8 

•             f               /» 

" 

h  m      f 

8 

m        1         If 

II 

0 

13  51    8.17 

2.9no 

-12    1    1.1 

^.001 

0 

15  81  87.07 

3.1148 

-17  22    6.5 

>4.798 

1 

13  53  12.51 

2Jm» 

12    9  28.2 

8.088 

1 

15  83  43.96 

3.1166 

17  26  51.5 

4.708 

2 

13  55  16.90 

af.om 

12  17  41.6 

8J76 

2 

15  35  50.94 

3.1163 

17  31  31.4 

4.622 

3 

13  57  21.88 

3.974S 

12  25  56.2 

8.811 

8 

15  37  57.94 

3.1170 

17  36    6.1 

4.536 

4 

13  59  25.81 

3.«981 

12  84    6.9 

8.146 

4 

15  40    4.98 

3.1177 

17  40  35.7 

4.449 

5 

14    1  80.84 

3.0910 

12  42  18.6 

8.000 

5 

15  ^  12.06 

8.1188 

17  46    0.0 

4.863 

6 

14    8  84.92 

3.MW 

12  50  16.5 

8.016 

6 

15  44  10.18 

3.110O 

17  49  19.1 

4.374 

7 

14    5  89.55 

3.0770 

12  58  15.4 

7.048 

7 

15  46  26.84 

3.1107 

17  53  32.9 

4.187 

8 

14    7  44.28 

3.0V85 

18    6  10.2 

7.880 

8 

15  48  83.54 

3.1308 

17  57  41.5 

4.099 

9 

14    9  48.97 

3.0VM 

18  14    1.0 

7.813 

9 

15  50  40.77 

3.1308 

18    1  44.8 

4.011 

10 

14  11  53.75 

3.0008 

18  21  47.8 

7.746 

10 

15  52  48.04 

3.1314 

18    5  42.8 

3.938 

11 

14  18  58.59 

341811 

18  29  80.4 

7.077 

11 

15  54  55.34 

3.1310 

18    9  35.5 

3.834 

12 

14  16    3.48 

2jam 

18  87    9.0 

7.008 

12 

15  67    2.67 

3.1334 

18  13  22.9 

3.746 

13 

14  18    8.48 

3.0000 

18  44  43.8 

7.687 

18 

15  59  10.03 

3.1300 

18  17    4.9 

3.666 

14 

14  20  13.48 

3.0000 

18  52  18.4 

7.407 

14 

16    1  17.42 

3.1308 

18  20  41.6 

3.566 

15 

14  22  18.49 

3.0048 

18  59  39.8 

7.007 

15 

16    3  24.88 

3.1388 

18  24  12.8 

3.476 

16 

14  24  28.60 

3.0067 

14    7    1.0 

74E» 

16 

16    5  32.27 

3.1348 

18  27  38.7 

3.387 

17. 

14  26  28.77 

3.0007 

14  14  18.8 

7.368 

17 

16    7  39.74 

3.1347 

18  30  59.2 

3.397 

18 

14  28  84.00 

3.0070 

14  21  81.8 

7.181 

18 

16    9  47.23 

3.1340 

18  84  14.3 

3.307 

19 

14  90  89.28 

3.OB05 

14  28  40.0 

7.108 

19 

16  11  54.73 

3.1358 

18  37  24.0 

3.116 

20 

14  32  44.62 

3.0006 

14  85  44.2 

7.084 

20 

16  14    2.26 

3.1360 

18  40  28.2 

3.026 

21 

14  84  50.08 

3.0006 

14  42  44.1 

6.001 

21 

16  16    9.80 

3.1368 

18  43  27.0 

3.936 

22 

14  86  55.48 

3.0016 

14  49  89.5 

6.886 

22 

16  18  17.36 

3.1301 

18  46  20.4 

3.848 

23 

14  39    1.00 

3.00M 

-14  56  80.4 

-6.811 

28 

16  20  24.93 

3.1308 

-18  49    8.2 

-3.763 

D£< 

OBIIBI 

:R7. 

DEO 

EMBE] 

El  9. 

0    1  14  41    6.57 

3.0000 

-15    8  16.8 

-6.736 

0 

16  22  32.51 

3.1366 

-18  61  60.6 

-3.661 

1 

14  43  12.20 

3.0046 

15    9  58.6 

6.650 

1 

16  24  40.11 

3.1367 

18  54  27.5 

3.569 

2 

14  45  17.89 

3UM0 

15  16  85.9 

6.683 

2 

16  26  47.71 

3.1368 

18  56  68.9 

3.478 

3 

14  47  23.64 

34000 

15  23    8.6 

6.607 

8 

16  28  55.32 

3.1308 

18  59  24.9 

3.387 

4 

14  49  29.44 

3.0073 

15  29  36.7 

6.430 

4 

16  31    2.93 

3.1380 

19    1  46.3 

3.394 

5 

14  51  85.80 

3.0003 

15  36    0.1 

6.861 

5 

16  83  10.55 

3.1380 

19    4    0.2 

3.303 

6 

14  53  41.22 

3.0003 

15  42  18.8 

6JI73 

6 

16  35  18.16 

3.1360 

19    6    9.5 

3.110 

7 

14  55  47.20 

341001 

15  48  82.9 

6.106 

7 

16  37  25.78 

3.1300 

19    8  13.4 

3.018 

8 

14  57  58.28 

3.1010 

15  54  42.2 

6.116 

8 

16  89  83.89 

3.1368 

19  10  11.7 

1.926 

9 

14  69  59.82 

3.1OI0 

16    0  46.7 

6.006 

9 

16  41  41.00 

3.1368 

19  12    4.4 

1.638 

10 

15    2    5.46 

3.1000 

16    6  46.4 

6.066 

10 

16  43  48.61 

3.1367 

19  13  61.7 

1.741 

11 

15    4  11.66 

3.1008 

16  12  41.4 

6.870 

11 

16  45  56.20 

3.1304 

19  16  38.3 

1.648 

12 

15    6  17.92 

3.1048 

16  18  81.5 

6.794 

12 

16  48    8.78 

3.1866 

19  17    9.5 

1.656 

13 

15    8  24.28 

3.1000 

16  24  16.7 

6.7X8 

18 

16  50  11.35 

3.1361 

19  18  40.0 

1.463 

14 

15  10  80.59 

3.1006' 

16  29  57.1 

6.088 

14 

16  52  18.91 

3.1358 

19  20    6.0 

1.371 

15 

15  12  87.01 

3.1074 

16  35  82.5 

6.640 

15 

16  54  26.45 

3.1366 

19  21  24.6 

1.378 

16 

15  14  ^.46 

3.1O0O 

16  41    3.0 

6.407 

16 

16  56  83.07 

3.1888 

19  22  38.4 

1.186 

17 

15  16  60.01 

3.1003 

16  46  28.5 

6.384 

17 

16  58  41.47 

3.1348 

19  23  46.7 

1.098 

18 

15  18  56.58 

3.1100 

16  51  49.1 

5.001 

18 

17    0  48.95 

3.1344 

19  24  49.6 

1.000 

19 

15  21    8.21 

3.1100 

16  57    4.6 

6.317 

19 

17    2  66.40 

3.1340 

19  26  46.7 

0.007 

20 

15  23    9.89 

3.1117 

17    2  15.1 

6.188 

20 

17    5    8.88 

3.1300 

19  26  38.3 

0.814 

21 

15  25  16.61 

SLlUi 

17    7  20.6 

6.040 

21 

17    7  11.28 

3.100 

19  27  24.4 

0.723 

22 

15  27  28.88 

3.1108 

17  12  21.0 

4.004 

22 

17    9  18.59 

3.1336 

19  28    4.9 

0.639 

28 

15  29  80.80 

3.1141 

17  17  16.8 

4.890 

28 

17  11  25.93 

3.1319 

19  28  89.9 

0.537 

24 

15  81  37.07 

3.1148 

-17  22    6.5 

-4.700 

24 

17  13  33.22 

3.1318 

-19  29    9.4 

-0.444 
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Hour. 

Right 
Ascension* 

Dedlnatlon. 

Var. 

Hour. 

Right 
ABonsioii. 

Var. 

DecUnstion. 

Var. 

SSL 

DECEMBER  10. 

DECEMBER  12. 

h   m      s 

s 

•     t      ti 

tt 

h   m      8 

s 

•        in 

tt 

0 

17  13  33.22 

3.1213 

-19  29    9.4 

-0.444 

0 

18  64    6.46 

2.0663 

-18    6  61.3 

+3.780 

1 

17  15  40.49 

2.1206 

19  29  33.2 

0J52 

1 

18  66    9.90 

2.0563 

18    3    2.1 

3.860 

2 

17  17  47.71 

2.1201 

19  29  51.6 

0.260 

2 

18  68  13.22 

2.0644 

17  69    8.1 

3.941 

3 

17  19  54.90 

2.1104 

19  30    4.4 

0.168 

3 

19    0  16.43 

2.006 

17  56    9.2 

4.021 

4 

17  22    2.04 

2.1166 

19  30  11.7 

-0.075 

4 

10    2  19.63 

2.0607 

17  61    6.6 

4.100 

5 

17  24    9.13 

2.1178 

19  30  13.4 

•fO.017 

5 

19    4  22.61 

2.0468 

17  46  67.2 

4.180 

6 

17  26  16.18 

2.1171 

19  30    9.6 

0.100 

6 

19    6  26.38 

2.0468 

17  42  44.0 

4.258 

7 

17  28  23.18 

2.U63 

19  30    0.3 

0.201 

7 

19    8  28.18 

3.0449 

17  38  26.2 

4JS36 

8 

17  30  30.13 

2.I1M 

19  29  45  J^ 

0.203 

8 

19  10  30.77 

24M60 

17  34    3.7 

4.414 

9 

17  32  37.03 

2.U46 

19  29  26.2 

0.384 

9 

19  12  33.29 

2.0410 

17  29  36.5 

4.402 

10 

17  34  43.88 

2.1137 

19  28  59.4 

0.476 

10 

19  14  35.69 

2.0600 

17  26    4.6 

4.669 

11 

17  36  50.67 

2.1127 

19  28  28.1 

0.667 

11 

19  16  37.97 

2.0371 

17  20  28.2 

4.645 

12 

17  38  57.40 

2.1U7 

19  27  51.4 

0.058 

12 

19  18  40.14 

2.0352 

17  15  47.2 

4.722 

13 

17  41    4,07 

2.1106 

19  27    9.1 

0.750 

13 

19  20  42.19 

2.0332 

17  11    1.6 

4.708 

14 

17  43  10.67 

2.1006 

19  26  21.4 

0.840 

14 

19  22  44.12 

2.0312 

17    6  11.5 

4.873 

15 

17  45  17.22 

2.1066 

19  26  28.3 

0.031 

15 

19  24  45.93 

2.O202 

17    1  16.9 

4.948 

16 

17  47  23.70 

2.1074 

19  24  29.7 

1.022 

16 

19  26  47.62 

2.0872 

16  66  17.8 

5.022 

17 

17  49  30.11 

2.1066 

19  23  25.7 

1.112 

17 

19  28  49.19 

2.0352 

16  61  14.3 

5.096 

18 

17  51  36.46 

2.1061 

19  22  16.3 

1.202 

18 

19  30  60.64 

2.0333 

16  46    6.3 

5.170 

19 

17  53  42.72 

2.1060 

19  21    1.5 

1.292 

19 

19  32  51.98 

2Um3 

16  40  63.9 

5.213 

20 

17  55  48.92 

2.1027 

19  19  41.3 

1.383 

20 

19  34  53.19 

2.0102 

16  36  37.2 

5.315 

21 

17  57  56.04 

2.m4 

19  18  15.7 

1.471 

21 

19  36  64.28 

24>173 

16  30  16.1 

5.388 

22 

18    0    1.09 

2.1001 

19  16  44.8 

1.860 

22 

19  88  65.26 

2.0163 

16  24  60.7 

5.459 

23 

18    2    7.06 
DEC 

2.0066 

)£MBE 

-19  15    8.5 
R  11. 

+1.650 

23 

19  40  66.12 
DEC] 

2.0133 

SMBEE 

-16  19  21.0 
L  18. 

+5.530 

0 

18    4  12.94 

2.0076 

-19  13  26.8 

+1.738 

0 

19  42  66.86 

2.0113 

-16  13  47.1 

+5.601 

1 

18    6  18.76 

2.0061 

19  11  39.9 

1.827 

1 

19  44  67.47 

2.0003 

16    8    8.9 

5.672 

2 

18    8  24.47 

2.0047 

19    9  47.6 

1.015 

2 

19  46  67.97 

2.0073 

16    2  26.6 

5.741 

3 

18  10  30.11 

2.0063 

19    7  60.1 

2.008 

3 

19  48  68.36 

2.0068 

16  56  40.0 

5.810 

4 

18  12  35.66 

2.0018 

19    5  47.3 

2.001 

4 

19  60  68.61 

2.0084 

16  60  49.3 

5J80 

5 

18  14  41.13 

2.0003 

19    3  39J2 

2.178 

6 

19  62  68.76 

2.0014 

16  44  54.4 

5.948 

6 

18  16  46.50 

2.0688 

19    1  25.9 

2.206 

6 

19  64  68.78 

1.0094 

16  38  66.5 

6.015 

7 

18  18  51.79 

2.0673 

18  59    7.3 

2.853 

7 

19  66  68.69 

1.0075 

16  32  62.6 

6.063 

8 

18  20  56.98 

2.0668 

18  56  43.6 

2.438 

8 

19  68  68.48 

1.0956 

16  26  46.6 

6.150 

9 

18  23    2.08 

2.0642 

18  64  14.7 

2.525 

9 

20    0  58.16 

1.9937 

16  20  34.6 

6.217 

10 

18  25    7.08 

2.0626 

18  61  40.6 

2.612 

10 

20    2  67.72 

1.0018 

16  14  19.6 

6.283 

11 

18  27  11.99 

2.0600 

18  49    1.3 

2.608 

11 

20    4  57.17 

1.9608 

16    8    0.6 

6.348 

12 

18  29  16.79 

2.0793 

18  46  16.9 

2.783 

12 

20    6  56.60 

1.9679 

15    1  37.8 

6.413 

13 

18  31  21.50 

2.on8 

18  43  27.4 

2.868 

13 

20    8  66.72 

1.9660 

14  65  11.1 

6.478 

14 

18  33  26.12 

2.0761 

18  40  32.8 

2.653 

14 

20  10  64.82 

1J)643 

14  48  40.6 

6.542 

15 

18  35  30.63 

2.0743 

18  37  33.1 

3.087 

15 

20  12  63.82 

1.9633 

14  42    6.1 

6.606 

16 

18  37  35.03 

2.0725 

18  34  28.4 

3.120 

16 

20  14  62.70 

1.9604 

14  36  27.8 

6.660 

17 

18  39  39.33 

2.0708 

18  31  18.7 

3.204 

17 

20  16  61.47 

1.9787 

14  28  46.8 

6.731 

18 

18  41  43.53 

2.C002 

18  28    3.9 

3.286 

18 

20  18  60.14 

1.9768 

14  22    0.1 

6.793 

19 

18  43  47.63 

2.0673 

18  24  44.2 

8.370 

19 

20  20  48.69 

1.9760 

14  16  10.7 

6.854 

20 

18  45  51.61 

2.0665 

18  21  19.5 

3.458 

20 

20  22  47.14 

1.9738 

14    8  17.6 

6.916 

21 

18  47  65.49 

2.0637 

18  17  49.8 

8.536 

21 

20  24  45.48 

1.9714 

14    1  20.8 

6.977 

22 

18  49  59.26 

2.0618 

18  14  15.2 

3.618 

22 

20  26  43.71 

1.9697 

13  64  20.4 

7.067 

23 

18  52    2.91 

2.0600 

18  10  85.7 

3.609 

23 

20  28  41.84 

1.9680 

13  47  16.4 

7.007 

24    i 

18  54    6.46 

2.0682 

-18    6  61.3 

+3.760 

24 

20  SO  39.87 

1.9663 

-13  40    8.8 

+7456 
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▼     ^iw  -^^^m^m 

Hour. 

Rilfat 
ABocnrion. 

V«r. 

JHcUnation. 

Var. 

Hour. 

Rlgbt 
Aaotnslon. 

Var. 

DMUnation. 

Var. 

DECEMBER  14. 

DECEMBER  16. 

j 

h   m      s 

8 

•     1      tt 

f» 

h   m      8 

8 

•      t      tf 

// 

0 

20  30  39.S7 

1.9663 

-13  40    8.8 

+7.186 

0 

22    3  34.84 

1.0189 

-6  58    5.6  +  0.403 

1 

20  32  37.79 

1.0646 

13  32  57.7 

7.914 

1 

22    5  29.93 

1.9181 

6  48  40.4 

0.437 

2 

20  34  35.62 

1.0606 

13  25  43.1 

7.979 

2 

22    7  25.01 

1.9180 

6  39  13.2 

0.471 

3 

20  36  33.34 

1.0610 

13  18  25.1 

7.390 

3 

22    9  20.09 

1.0181 

6  29  43.9 

0.505 

4 

20  38  30.96 

1.0506 

18  11    3.6 

7.888 

4 

22  11  15.18 

1.0189 

6  20  12.6 

0.537 

5 

20  40  28.49 

Lono 

13    3  38.6 

7.444 

5 

22  13  10.27 

1.0188 

6  10  39.4 

0.569 

6 

20  42  25.92 

1.9664 

12  56  10.3 

7.400 

6 

22  15    5.37 

1.0188 

6    1    4.3 

9.601 

7 

20  44  23.26 

1.0640 

12  48  38.7 

7.665 

7 

22  17    0.47 

1.0186 

5  51  27.3 

9.633 

8 

20  46  20.51 

1.0830 

12  41    3.7 

7.611 

8 

22  18  55.59 

1.0188 

5  41  48.4 

9.663 

9 

20  48  17.66 

1.0618 

12  33  25.4 

7.666 

9 

22  20  50.73 

1.0108 

5  32    7.7 

9.603 

10 

20  50  14.72 

1.0606 

12  25  43.9 

7.710 

10 

22  22  45.89 

1.0105 

5  22  25.2 

9.733 

11 

20  52  11.70 

1.0460 

12  17  59.1 

7.773 

11 

22  24  41.07 

1.0106 

5  12  40.9 

9.753 

12 

20  54    8.59 

1.0474 

12  10  11.1 

7.896 

12 

22  26  36.27 

1.9908 
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3.6793 

18  43  49.5 

8.645 

8 

4  26    7.89 

2.6138 

18  53  41.8 

3.148 

8 

6  34  18.66 

3.6775 

18  40    6.5 

8.787 

9 

4  28  44.85 

2.6181 

18  56  46.7 

S/M 

9 

6  36  59.26 

3J6757 

18  36  15.1 

3.928 

10 

4  31  22.06 

2.6223 

18  59  43.5 

2j879 

10 

6  39  39.74 

3.6787 

18  32  15.1 

4.070 

11 

4  33  59^1 

2.6261 

19    2  32.2 

2.744 

11 

6  42  20.10 

3ina6 

18  28    6.7 

4.210 

12 

4  36  37.19 

2j6800 

19    5  12.8 

2.607 

12 

6  45    0.33 

3.6694 

18  23  49.9 

4.350 

13 

4  39  15.11 

2.6838 

19    7  45.1 

2.460 

13 

6  47  40.43 

2.6671 

18  19  24.7 

4.489 

14 

4  41  53.25 

2.6876 

19  10    9.1 

2.831 

14 

6  50  20.38 

2.6646 

18  14  51.2 

4.627 

15 

4  44  31.61 

2.6411 

19  12  24.8 

2.192 

15 

6  53    0.18 

2.6620 

18  10    9.5 

4.763 

16 

4  47  10.18 

3.6446 

19  14  32.1 

2.052 

16 

6  55  39.82 

2.6593 

18    5  19.6 

4.900 

17 

4  49  48.95 

2.6478 

19  16  31.0 

1.911 

17 

6  58  19.80 

2.6566 

18    0  21.5 

5.036 

18 

4  52  27.91 

2.6610 

19  16  21.4 

1.770 

18 

7    0  58.61 

2.6588 

17  55  15.3 

5.170 

19 

4  55    7.07 

2.6641 

19  20    3.4 

1.628 

19 

7    3  37.75 

2.6608 

17  50    1.1 

5.803 

20 

4  57  46.40 

2.6670 

19  21  36.8 

1.486 

20 

7    6  16.70 

2.6477 

17  44  39.0 

5.436 

21 

5    0  25.91 

2.6fi0» 

19  23    1.6 

1.843 

21 

7    8  55.47 

2.6445 

17  39    8.9 

5.567 

22 

5    3    5.59 

2.6«27 

19  24  17.8 

1.198 

22 

7  11  34.04 

2.6412 

17  63  31.0 

5.697 

23 

5    5  45.43 

2.6653 

19  25  25.4 

1.054 

23 

7  14  12.41 

2.6378 

17  27  45.3 

5.836 

24 

5    8  25.42 

2.6678 

+19  26  24.3 

+0.909 

24 

7  16  50.57 

2.6343 

+17  21  51.9 

-n5.966 
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MOON,  1920. 


GREENWICH  MEAN  TIME. 


Hour. 

Right 
Ascension. 

Var. 

SSL 

Declination. 

Var. 

Hoar. 

Bight 
Ascension. 

Var. 

DecUnatbn. 

Var. 

per 

Hin. 

DEORMBKR  26. 

DECEMBER  28. 

h    m      s 

s 

•     /      /* 

rt 

h   m      8 

s 

m       t        n 

n 

0 

7  16  50.57 

S.8343 

+17  21  51.9 

>  6.954 

0 

9  18    2.81 

3.4022 

+10  34  22.8 

-10.449 

1 

7  19  28.52 

2.6908 

17  15  60.8 

6.061 

1 

9  20  26.78 

3.8068 

10  23  54.2 

10.504 

2 

7  22    6.26 

9.6371 

17    9  42.2 

6.306 

2 

9  22  50.43 

3.3016 

10  13  22.3 

10.559 

3 

7  24  43.77 

S.6383 

17    3  26.1 

6.331 

3 

9  25  13.77 

3.3868 

10    2  47.1 

10.612 

4 

7  27  21.06 

2.6196 

16  57    2.5 

6.464 

4 

9  27  36.79 

3.3813 

9  52    8.8 

10.663 

5 

7  29  58.11 

3.6166 

16  50  31.6 

6.676 

5 

9  29  59.51 

3.3700 

9  41  27.5 

10.713 

6 

•   7  32  34.93 

3.6116 

16  43  53.4 

6.697 

6 

9  32  21.91 

9.3708 

9  30  43.3 

10.76^ 

7 

7  35  11.60 

3.6076 

16  37    8.0 

6.817 

7 

9  34  44.01 

3.3667 

9  19  56.2 

10.808 

•     8 

7  37  47.83 

3.6038 

16  30  15.4 

6.935 

8 

9  37    5.79 

2.3606 

9    9    6.8 

10.854 

9 

7  40  23.90 

3.6W1 

16  23  15.8 

7.053 

9 

9  39  27.27 

3.3554 

8  58  13.7 

10.897 

10 

7  42  59.72 

2.6M8 

16  16    9,2 

7.167 

10 

9  41  48.44 

3.3503 

8  47  18.6 

10.939 

11 

7  45  35.28 

3.6005 

16    8  55.8 

7.281 

11 

9  44    9.31 

3.3463 

8  36  21.0 

10.980 

12 

7  48  10.58 

2«6M0 

16    1  35.5 

7.394 

12 

9  46  29.88 

3.3403 

8  25  21.0 

11.019 

13 

7  50  45.60 

3.5814 

15  54    8.5 

7.606 

13 

9  48  50.15 

3.3353 

8  14  18.7 

11.058 

14 

7  53  20.35 

2.5700 

15  46  34.8 

7.616 

14 

9  51  10.12 

3.3303 

8    3  14.1 

11.094 

15 

7  55  54.83 

3.5738 

15  38  54.6 

7,723 

15 

9  53  29.79 

3.3254 

7  52    7.4 

11.128 

16 

7  58  29.03 

3.6677 

15  31    8.0 

7.881 

16 

9  55  49.17 

3.8306 

7  40  58.7 

11.162 

17 

8    1    2.95 

3.5020 

15  23  14.9 

7.987 

17 

9  58    8.26 

3.3158 

7  29  48.0 

11.194 

18 

8    3  36.58 

3.6881 

15  15  15.5 

8.041 

18 

10    0  27.06 

3.3100 

7  18  35.4 

11.323 

19 

8    6    9.92 

3.6538 

15    7  10.0 

8.143 

19 

10    2  45.57 

3.d063 

7    7  21.0 

11.254 

20 

8    8  42.97 

3.548S 

14  58  58.8 

8.345 

20 

10    5    3.80 

3.3016 

6  56    4.9 

11.382 

21 

8  11  15.72 

3.6434 

14  50  40.6 

8.844 

21 

10    7  21.76 

3.2968 

6  44  47.1 

11.309 

22 

8  13  48.18 

3.5886 

14  42  17.0 

8.443 

22 

10    9  39.41 

3.2931 

6  33  27.8 

11.333 

23 

8  16  20.94 
DEC 

3.8886 

+14  33  47.5 
R27. 

-8.540 

23 

10  11  56.80 
DEOI 

3.2876 
&MBEB 

+  6  22    7.1 
,29. 

-11.867 

0 

8  18  62.20 

3.6286 

+14  25  12.2 

-8.636 

0 

10  14  13.91 

2.2828 

+  6  10  44.9 

-11.380 

1 

8  21  23.76 

3.6284 

14  16  31.3 

8.728 

1 

10  16  80.74 

3.3783 

5  59  21.5 

11.401 

2 

8  23  55.01 

3.5183 

14    7  44.8 

8.821 

2 

10  18  47.31 

3.2730 

5  47  56.8 

11.421 

3 

8  26  25.95 

3.5181 

13  58  52.8 

8.911 

3 

10  21    3.61 

3.3604 

5  36  31.0 

11.438 

4 

8  28  56.58 

3.6079 

13  49  55.5 

9.000 

4 

10  23  19.64 

3.3650 

6  25    4.2 

11.456 

5 

8  31  26.90 

3.5088 

13  40  52.8 

9.087 

5 

10  25  35.41 

2.3607 

5  13  36.3 

11 .472 

6 

8  33  56.91 

3.4976 

13  31  45.0 

9.173 

6 

10  27  50.92 

2.2563 

6    2    7.5 

11.487 

7 

8  36  26.61 

3.4033 

13  22  32.1 

0.258 

7 

10  30    6.17 

2.2531 

4  50  37.9 

11.499 

8 

8  88  55.99 

3.4871 

13  13  14.1 

9.341 

8 

10  32  21.17 

3.3479 

4  39    7.6 

11.511 

9 

8  41  25.06 

3.481S 

13    3  51.2 

9.422 

9 

10  34  35.92 

3.3438 

4  27  36.6 

11.523 

10 

8  43  53.81 

3.4766 

12  54  23.5 

9.501 

10 

10  36  50.42 

3.2397 

4  16    4.9 

11.632 

11 

8  46  22.24 

3.4713 

12  44  51.1 

9.578 

11 

10  39    4.68 

3.3356 

4    4  32.7 

11.640 

12 

8  48  50.35 

3.4660 

12  35  14.1 

9.655 

12 

10  41  18.69 

3.3316 

3  53    0.1 

11.547 

13 

8  51  18.15 

3.4606 

12  25  32.5 

9.730 

13 

10  43  32.47 

3.2376 

3  41  27.1 

11.653 

14 

8  53  45.62 

3.4653 

12  15  46.5 

9.803 

14 

10  45  46.00 

3.2237 

3  29  53.8 

11 .558 

15 

8  56  12.78 

3.4499 

12    5  56.1 

9.875 

15 

10  47  59.31 

2.2198 

3  18  20.2 

11.561 

16 

8  58  39.61 

3.4446 

11  56    1.5 

9.945 

16 

10  60  12.38 

2.3160 

3    6  46.6 

11.563 

17 

9    1    6.13 

3.4303 

11  46    2.7 

10.014 

17 

10  52  25.23 

3.3123 

2  55  12.6 

11.564 

18 

9    3  82.32 

3.4330 

11  35  59.8 

10.081 

18 

10  54  37.85 

2.3085 

2  43  38.8 

11.564 

19 

9    5  58.20 

3.4387 

11  25  53.0 

10.145 

19 

10  56  50.25 

3.3048 

2  32    4.9 

11.563 

20 

9    8  23.76 

3.4383 

11  15  42.4 

10.300 

20 

10  59    2.43 

3.3013 

2  20  31.2 

11.561 

21 

9  10  49.00 

3.4180 

11    5  27.9 

10.372 

21 

11    1  14.40 

3.1977 

2    8  57.6 

11.558 

22 

9  13  13.92 

3.4127 

10  55    9.8 

10.332 

22 

11    3  26.15 

3.1943 

1  67  24.3 

11.553 

23 

9  15  38.52 

3.4074 

10  44  48.1 

10.302 

23 

11    5  37.70 

2.1908 

1  45  51.3 

11.51S 

24 

9  18    2.81 

2.4023 

+10  34  22.8 

-10.440 

24 

11    7  49.04 

2.1873 

+  1  34  18.6 

-11.541 

MOON,  1920. 
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QREENWIC&  MEAN  TIME. 


Hour. 

Right 

Var. 

DeeilD^tkni. 

Var. 

Hour. 

AjiDmsioiL 

1 

Var. 

BwUqatkni. 

Var. 

DECEMBER  30. 

DECEMBER  31. 

h    m      8 

8 

•      t      ti 

tt 

h   m      s 

8 

•            #             M 

n 

0 

11    7  49.04 

2.1873 

+1  34  18.6 

-11.641 

0 

U  59  27.99 

3.1219 

-2  58  15.9 

-11.063 

1 

11  10    0.18 

3.1840 

1  22  46.4 

11.588 

1 

12    1  35.24 

3.1198 

3    9  20.0 

11.063 

2 

11  12  11.12 

3.1808 

1  11  14.7 

11.634 

2 

12    3  42.3^ 

3.1178 

3  20  22.2 

11.031 

3 

11  14  21.87 

2.in8 

0  59  43.5 

11«614 

3 

12    5  49.38 

3.1158 

3  31  22.5 

10.969 

4 

11  16  32.42 

3.1748 

0  48  13.0 

11.503 

4 

12    7  56.27 

a.1139 

3  42  20.9 

10.967 

5 

11  18  42.78 

3.1713 

0  36  43.1 

11.493 

5 

12  10    3.05 

3.1121 

3  53  17.3 

10.938 

6 

11  20  52.96 

3.1681 

0  25  14.0 

11.478 

6 

12  12    9.72 

3.U08 

4    4  11.7 

10.889 

7 

11  23    2.95 

3.1860 

0  13  45.7 

11.464 

7 

12  14  16.28 

3.1065 

4  15    4.0 

10.853 

8 

11  25  12.76 

3.1831 

+0    2  18.3 

11.449 

8 

12  16  22.74 

3.1068 

4  25  54.1 

10.817 

9 

11  27  22.40 

3.1508 

^0    9    8.2 

11.433 

9 

12  18  29.09 

3.1061 

4  36  42.0 

10.780 

10 

11  29  31.87 

2.1583 

0  20  33.7 

11.417 

10 

12  20  35.35 

3.1036 

4  47  27.7 

10.743 

11 

11  31  41.16 

3.1535 

0  31  58.2 

11.399 

11 

12  22  41.52 

3.1030 

4  58  11.2 

10.706 

12 

11  33  50.29 

3.1508 

0  43  21.6 

11.380 

12 

12  24  47.59 

3.1005 

5    8  52.4 

10.666 

13 

11  35  59.25 

2.1481 

0  54  43.8 

11.360 

13 

12  26  53.58 

3.0990 

5  19  31.1 

10.626 

14 

11  38    8.06 

3.1455 

1    6    4.8 

11.389 

14 

12  28  59.47 

3.0975 

5  30    7.5 

10.586 

15 

11  40  16.71 

3.1438 

1  17  24.5 

11.316 

15 

12  31    5.28 

3.0963 

5  40  41.4 

10.545 

16 

11  42  25.20 

3.1403 

1  28  42.9 

11.395 

16 

12  33  11.02 

3.0940 

5  51  12.9 

10.503 

17 

11  44  33.54 

2.1378 

1  39  59.9 

11.272 

17 

12  35  16.67 

3.0936 

6    1  41.8 

10.460 

18 

11  46  41.74 

2.1354 

1  51  15?5 

11.346 

18 

12  37  22.25 

3.0934 

6  12    8.1 

10.417 

19 

11  48  49.79 

2.1390 

2    2  29.6 

11.233 

19 

12  39  27.76 

3.0913 

6  22  31.8 

10.378 

20 

11  50  57.70 

3.1307 

2  13  42.2 

11.190 

20 

12  41  33.20 

3.0801 

6  32  52.9 

10.838 

21 

11  53    5.47 

3.1384 

2  24  53.1 

U.168 

21 

12  43  38.57 

2.0889 

6  43  11.2 

10.383 

22 

11  55  13.11 

3.1363 

2  36    2.4 

11.141 

22 

12  45  43.87 

3.0879 

6  53  26.8 

10.337 

23 

11  57  20.61 

3.1340 

2  47  10.0 

U.113 

23 

12  47  49.12 

3.0809 

7    3  39.6 

10.190 

24 

11  59  27.99 

3.1319 

-2  58  16.9 

-11.083 

24 

12  49  54.30 

3.0859 

-7  13  49.6 

-10.148 

PHASES  OP  THE  MOON. 


O  Full  Moon 
C  Last  Quarter 
%  New  Moon 
}>  FiiBt  Quarter 

O  Full  Moon 
C  Last  Quarter 
%  New  Moon 
3  First  Quarter 

O  Pull  Moon 
(C  Last  Quarter 
%  New  Moon 
3)  First  Quarter 

O  Full  Moon 
C  Last  Quarter 


Jan. 


Feb. 


Mar. 


Apr. 


d    h     m 

5    9    4.9 

12  12    8.6 

20  17  26.9 

28    3  38.0 

3  20  42.4 
11    8  49.2 
19    9  34.8 
26  11  49.5 

4    9  12.6 
12    5  57.4 
19  2U  55.8 
26  18  45.1 

2  22  54.7 
11    1  24.2 

Apr. 


May 


June 


d 

h     m 

2  22  54.7 

11 

1  24.2 

18 

9  43.1 

25 

1  27.5 

2  13  47.3 

10  17  51.0 

17  18  25.2 

24 

9    7.2 

1 

5  18.2 

9 

6  58.5 

16 

1  41.3 

22  18 '49.5 

July 


30  20  40.7 
8  17    5.6 


June 
July 


Aug. 


Sept. 


Oct. 


d     h    m 

30  20  40.7 

8  17    5.6 

15  8  25.0 

22  7  20.4 

30  11  19.3 

7  0  50.7 

13  15  43.9 

20  22  51.8 

29  1    2.8 

5  7    4.9 

12  0  51.7 

19  16  55.2 

27  13  56.6 

4  12  53.6 


d     h     m 

Sept.     27  13  56.6 

Oct.         4  12  53.6 

11  12  50.4 

19  12  29.3 

27  2    8.9 

Nov.        2  19  35.0 

10  4    5.1 

18  8  12.8 

'    25  13  42.3 

Dec.        2    4  29.0 

9  22    3.9 

18    2  40.4 

25    0  38.5 
31  16  34.7 


APOGEE. 


d       b 

January 

16    4.8 

February 

13    0.2 

March 

11  21.1 

^ 

8  16.5 
6    8.0 

June 

2  16.5 

June 

29  19.0 

July 

August 

September 

October 

November 

December 


d 
27 
23 
20 
18 
15 
12 


h 

2.4 

16.6 

10.7 

6.7 

2.3 

17.5 


PERIGEE. 


January 

February 

February 

March 

April 

May 

June 


d 
4 

1 
28 
24 


b 

2.6 
6.2 
1.7 
0.1 


20  13.0 
18  18.0 
16    3.2 


d      h 

July  14  12.4 

August  11  17.8 

September  8  10.2 

October  3  21.9 

October  30    2.6 

November  27    2.0 

December  25  12.4 
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MOON,  1920. 


GREENWICH  MEAN  TIME. 


o. 

M.T. 

Longitude. 

Latitude. 

Semi- 
diameter. 

HarlBontal 
Parallax. 

Var. 
Hwr. 

Affe. 

Transit, 
Meridian  of  Oreenwiob. 

Var. 

•      f       n 

o         /           // 

/      // 

/      tt 

// 

d 

h     m 

m 

Jan. 

1.0 

39  12  38.8 

+1 18  45.6 

16  18.5 

69  45.40 

+1.732 

10.0 

Jan.     1 

U 

8    4.6 

2.40 

1.6 

46  25  44.7 

0  40  23.2 

16  24.0 

60   5.23 

1.567 

10.5 

1 

L 

20  33.8 

2.47 

2.0 

63  43  38.4 

+0   0  67.8 

16  28.7 

60  22.82 

1.354 

11.0 

2 

U 

9    3.9      2.54 

2.6 

61    5  52.0 

-0  88  49.8 

16  32.8 

60  37.64 

1.093 

11.6 

2 

L 

21  34.7 

2.60 

3.0 

68  31  47.3 

1  18  16.2 

16  35.8 

60  48.86 

0.787 

12.0 

3 

U 

10   6.1 

2.62 

3.5 

76   0  36.9 

-1  66  32.4 

16  37.9 

60  56.28 

+0.445 

12.5 

3 

L 

22  37.6 

2.63 

4.0 

83  31  23.8 

2  32  55.4 

16  38.7 

60  59.43 

+0.078 

13.0 

4 

U 

11   9.2 

2.62 

4.5 

91    3    3.8 

3    6  40.0 

16  38.4 

60  58.10 

-0.301 

13.5 

4 

L 

23  40.4 

2.58 

5.0 

98  34  27.4 

3  37    5.7 

16  36.7 

60  62.20 

0.681 

14.0 

5 

U 

12  11.0 

2.52 

6.5 

106    4  22.9 

4   3  37.9 

16  33.9 

60  41.82 

1.046 

14.5 

... 

*.o 

113  31  39.0 

-4  26  49.0 

16  29.9 

60  27.21 

-1.3H1 

15.0 

6 

L 

040.9 

2.46 

6.5 

120  66   8.3 

4  4319.6 

16  24.9 

60   8.83 

1.677 

15.5 

6 

U 

13   9.9 

2.38 

7.0 

128  13  49.7 

4  55  68.1 

16  19.0 

59  47.15 

1.927 

16.0 

7 

L 

137.9 

2.30 

7.6 

136  26  51.3 

5   3  41.8 

16  12.4 

69  22.81 

2.121 

16.5 

7 

U 

14   5.0 

2.22 

8.0 

142  33  32.1 

5   6  34.7 

16   5.2 

58  56.47 

2.259 

17.0 

8 

L 

2  31.2 

2.14 

8.6 

149  33  22.4 

-5   4  47.3 

16  57.7 

58  28.81 

-2.341 

17.6 

8 

U 

14  56.5 

2.07 

9.0 

156  26    4.9 

4  68  36.0 

15  60.0 

58   0.51 

2.367 

18.0 

9 

L 

3  21.0 

2.01 

9.6 

163  11  33.6 

4  48  16.9 

15  42.2 

57  32.20 

2.344 

18.6 

9 

U 

15  44.9 

1.97 

10.0 

169  49  62.8 

4  34  14.2 

15  34.7 

57    4.43 

2.277 

19.0 

10 

L 

4   8.3 

1.93 

10.6 

176  21 16.9 

4  16  49.6 

16  27.4 

66  37.71 

2.171 

19.6 

10 

U 

16  31.3 

1.90 

11.0 

182  46    7.9 

-3  56  26.4 

16  20.6 

56  12.46 

-2.034 

20.0 

11 

L 

4  54.0 

1.88 

11.6 

189    4  64.2 

3  33  27.3 

15  14.1 

65  49.00 

1.871 

20.5 

11 

U 

17  16.5 

1.87 

12.0 

19618   9.4 

3    814.7 

16   8.3 

55  27.63 

1.689 

21.0 

12 

L 

•  6  38.9 

1.87 

12.5 

201  26  30.6 

2  41 10.1 

16   3.1 

55   8.63 

1.492 

21.6 

12 

U 

18    1.3 

1.87 

13.0 

207  30  37.4 

2  12  34.1 

14  68.5 

64  61.87 

1.285 

22.0 

13 

L 

6  23.8 

1.88 

13.6 

213  31 10.8 

-1  42  46.2 

14  54.7 

54  37.70 

-1.075 

22.6 

13 

U 

18  46.5 

1.89 

14.0 

219  28  62.2 

112   5.3 

14  51.5 

54  26.07 

0.864 

23.0 

14 

L 

7    9.3 

1.91 

14.5 

225  24  22.8 

0  40  49.6 

14  49.0 

64  16.96 

0.655 

23.5 

14 

U 

19  32.4 

1.93 

16.0 

231 18  22.5 

-0   916.8 

14  47.2 

5410.34 

0.451 

24.0 

15 

L 

7  65.7 

1.95 

16.5 

237  11  30.0 

+0  22  16.6 

14  46.1 

64    6.11 

0.255 

24.5 

15 

U 

20  19.3 

1.97 

16.0 

243   4  21.8 

+0  53  30.2 

14  45.6 

54   4.18 

-0.069 

25.0 

16 

L 

8  43.1 

1.99 

16.6 

248  67  31.6 

124   9.8 

14  46.6 

54    4.40 

+0.106 

25.5 

16 

U 

21   7.1 

2.01 

17.0 

254  61 30.8 

1  63  66.8 

14  46.2 

64   6.65 

0.266 

26.0 

17 

L 

9  31.3 

2.02 

17.5 

260  46  47.4 

2  22  33.7 

14  47.3 

54  10.73 

0.412 

26.5 

17 

U 

2155.6 

2.03 

18.0 

266  43  46.2 

2  49  42.6 

14  48.9 

54  16.49 

0.545 

27.0 

18 

L 

10  19.9 

2.03 

18.6 

272  42  48.3 

+316    5.9 

14  50.9 

64  23.76 

+0.663 

27.5 

18 

U 

22  44.2 

2.02 

19.0 

278  44 11.3 

3  38  26.9 

14  53.2 

54  32.34 

0.766 

28.0 

19 

L 

11    8.4 

2.01 

19.5 

284  48   9.4 

3  69  25.2 

14  55.9 

54  42.10 

0.856 

28.5 

19 

U 

23  32.6 

2.00 

20.0 

290  64  53.2 

4  17  47.2 

14  68.8 

54  62.84 

0.082 

29.0 

20 

L 

1156.4 

1.99 

20.6 

297    4  30.0 

4  33  15.9 

15    2.0 

65   4.43 

0.097 

29.6 

•  •  • 

21.0 

30317    4.4 

+4  45  36.7 

15   5.3 

55  16.73 

+1.069 

0.3 

21 

U 

0  20.2 

1.97 

21.5 

309  32  38.2 

4  54  36.6 

15   8.8 

55  29.59 

1.094 

0.8 

21 

L 

12  43.7 

1.95 

22.0 

315  51 11.2 

5   0    4.5 

15  12.5 

56  42.95 

1.131 

1.3 

22 

U 

1    7.1 

1.96 

22.6 

322  12  41.8 

5    151.6 

15 16.2 

55  56.72 

1.163 

1.8 

22 

L 

13  30.4 

1.08 

23.0 

328  37    7.4 

4  59  61.6 

16  20.1 

5610.85 

1.191 

2.3 

23 

U 

153.5 

1.92 

23.6 

335   4  25.6 

+4  54   0.7 

15  24.0 

56  25.30 

+ijn6 

2.8 

23 

L 

14  16.6 

1.92 

24.0 

34134  34.0 

+4  44  18.8 

15  28.0 

56  40.03 

+1.238 

8.3 

24 

U 

2  39.7 

l.»8 
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GREENWICH  MEAN  TIME. 


O.  M.  T. 

LcngitoAi. 

L«tft«6ft. 

SeiBl- 
dteoMiw. 

BoriMMitel 

V«r. 
Hoar. 

A|». 

TniMit, 
MaridiukorOreeairlOh. 

Hoar. 

•    /     « 

•         /            M 

t     0* 

f      »t 

ft 

d 

h    m 

m 

JftlU     24.0 

341  84  34.0 

+4  44  18.8 

15  28.0 

66  40.03 

•M.2S8 

8.3 

Jmn.  24 

U 

2  89.7 

1.93 

24.5 

348    7  31.2 

4  80  48.3 

15  32.1 

56  55.01 

l.SOO 

3.8 

24 

L 

15   3.0 

1.94 

25.0 

354  43  17.3 

413  85.1 

15  86.8 

5710.27 

1.383 

4.3 

25 

IT 

8  26.4 

1.96 

25.5 

1  21 54.1 

3  82  48.0 

15  40.5 

57  25.77 

1.300 

4.8 

25 

L 

15  50.2 

3.00 

26.0 

8   3  25.0 

3  28  89.4 

15  44.8 

67  41.46 

1.314 

6.3 

26 

U 

414.4 

3.04 

26.5 

14  47  54.8 

-1-3   125.0 

15^.1 

57  67.^ 

•M.833 

5.8 

26 

L 

16  89.2 

3.09 

27.0 

21  85  29.8 

2  31  23.0 

15  53.4 

68  18.18 

1J34 

6.3 

27 

U 

5   4.5 

3.14 

27.5 

28  26 16.5 

168  65.0 

15  57.7 

68  29.00 

1.311 

6.8 

27 

L 

IV  80.6 

3.30 

28.0 

3520  21.6 

124  27.8 

16   2.0 

68  44.68 

1.383 

7.3 

28 

u- 

5  57.3 

2.35 

28.5 

42 17  60.4 

0  48  27.6 

16   6.1 

68  59.72 

1.237 

7.8 

28 

L 

18  24.8 

3.38 

28.0 

49  18  46.2 

+01126.0 

16  10.0 

69  14.17 

+1.107 

8.3 

29 

U 

6  53.2 

2.39 

28.5 

56  23   8.2 

-0  26   8.4 

16  13.7 

69  27.61 

1.003 

8.8 

29 

L 

19  22.2 

3.44 

80.0 

63  80  51.6 

1   3  24.9 

16  17.0 

59  89.70 

0.941 

9.3 

80 

U 

7  51.8 

2.49 

80.5 

704145.1 

140  0.8 

16 19.8 

59  60.07 

0.783 

9.8 

80 

L 

20  21.9 

2.52 

31.0 

77  55  30.6 

2  15  12.8 

16  22.1 

69  58.86 

0.594 

10.3 

81 

U 

8  62.2 

2.S8 

81.5 

85 11 42.5 

-2  48  22.8 

16  23.7 

60   4.22 

+o.3n 

10.8 

31 

L 

2122.6 

2.88 

Feb.      1.0 

92  29  47.2 

3  18  68.3 

16  24.5 

60   7.30 

+0.133 

11.3 

Feb.    1 

U 

9  52.9 

2.51 

1.5 

99  49   3.8 

8  46  10.1 

1624.5 

60   7.84 

-0.139 

11.8 

•     1 

L 

22  22.7 

2.46 

2.0 

107   8  44.S 

4   9  42.6 

16  23.7 

60  4.16 

0.404 

12.3 

2 

U 

lb  52.0 

2.43 

2.5 

114  27  56.1 

4  29   5.2 

16  21.9 

59  67.63 

0.683 

12.8 

2 

L 

23  20.7 

2.38 

8.0 

12145  42.6 

-4  ^  68.6 

16  19.2 

59  47.79 

-0.955 

13.3 

8 

U 

U48.6 

8.30 

8.5 

129   1   7.2 

4  54 10.3 

16  16.6 

59  84.77 

1.213 

13.8 

•    •    •    •    • 

... 

4.0 

136  13  14.6 

4  89  34.9 

16 11.8 

6918.80 

1.445 

14.3 

4 

L 

015.8 

3.38 

4.5 

143  21 18.2 

5  014.2 

16   6.2 

69   0.21 

1.048 

14.8 

4 

U 

12  42.2 

2.17 

6.0 

160  24 18.4 

4  66  16.3 

16   0.6 

58  39.41 

1.813 

16.3 

5 

L 

1    7.8 

2.11 

6.5 

157  21  68.1 

-4  47  65.0 

15  54.4 

6816.90 

-1.933 

16.8 

5 

U 

13  32.8 

2.06 

6.0 

164 13  29.7 

4  36  28.7 

16  48.0 

57  53.18 

2.013 

16.3 

6 

L 

157.8 

2.02 

6.5 

170  58  60.4 

4  19  19.2 

15  41.3 

57  28.79 

3.045 

16.8 

6 

XT 

14  21.3 

1.08 

7.0 

177  37  47.2 

8  59  60.6 

15  34.6 

67   4.24 

3.038 

17.3 

7 

L 

2  44.9 

1.95 

7.5 

184  10  22.0 

3  37  27.9 

16  28.0 

66  40.04 

1.900 

17.8 

7 

U 

^5   8.2 

1.98 

8.0 

190  36  45.0 

-812  96.7 

15  21.6 

6616.68 

-1.904 

18.3 

•  8 

L 

8  31.3 

1.98 

8.5 

196  57  14.8 

2  45  42.2 

16  15.6 

65  54.46 

1.788 

18.8 

8 

U 

15  64.3 

1.91 

8.0 

203 12  16.1 

217  8.4 

15 10.0 

65  88.84 

1.6a 

19.3 

9 

L 

417.2 

1.91 

8.5 

209  22  19.6 

1  47  18.4 

15  4.9 

55  15.18 

1.473 

19.8 

9 

U 

16  40.2 

1.93 

10X> 

21528  0.0 

1 16  88.9 

15  0.4 

54  58.55 

1.387 

20.3 

10 

L 

5   3.2 

1.03 

10.5 

221  29  65.7 

-0  45 16.2 

14  66.5 

54  44.80 

-1.065 

20.8 

10 

U 

17  26.4 

1.94 

11.0 

227  28  47.1 

--0 13  41.8 

14  53.8 

54  32.53 

0.874 

21.3 

11 

L 

5  49.7 

1.95 

11.5 

233  26  16.0 

■hO  17  48.7 

14  60.8 

64  23.35 

0.665 

21.8 

11 

U 

1813.2 

1.97 

12.0 

239  20  4.9 

0  48  68.6 

14  49.0 

64 16.79 

0.437 

22.3 

12 

L 

6  36.9 

1.96 

12^ 

24513  86.4 

1 19  81.2 

14  47.9 

5412.86 

0.318 

22.8 

12 

U 

19   0.8 

2.00 

18.0 

251   7  81.7 

* 

+1  49  10.5 

14  47.6 

5411.54 

•^>.003 

23.3 

13 

L 

7  24.8 

2.01 

18.5 

257    131.4 

2  17  40.4 

14  47.9 

64  12.75 

+0.304 

23.8 

13 

U 

19  48.9 

2.01 

14.0 

262  56  84.0 

2  44  44.7 

1448.8 

6416.40 

0.403 

24.3 

14 

L 

813.0 

2.02 

14.5 

268  58  15.1 

810  7.4 

14  60.5 

54  22.86 

0.888 

24.8 

14 

U 

20  37.3 

2.02 

15.0 

274  52   7.5 

3  33  82.4 

1452.7 

54  80.45 

0.768 

25.3 

16 

L 

9    1.5 

2.01 

15.5 

280  58  40.7 

•1-8  54  48.4 

14  56.4 

54  40.49 

+0.913 

25.8 

16 

U 

2125.6 

2.01 

164) 

286  68  20.0 

•f4 13  24.2 

14  58.7 

54  52.28 

+1.047 

26.3 

16 

L 

9  49.7 

2.01 
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GREENWICH  MEAN  TIME. 


G.  M.  T. 

LoDgltttde. 

JLatitude. 

Semi- 
diameter. 

Horisantal 
Parallax. 

Var. 
Hour. 

Age. 

Traafit,    ' 
lieridAui  of  Greenwich. 

Var. 
Hmir. 

•    f     tt 

•    t     tt 

/      // 

e        // 

// 

d 

h    m 

m 

Feb.    ie.O 

286  58  20.0 

+4  13  24.2 

14  58.7 

54  52.28 

+1.047 

26.3 

Feb.  16 

L 

9  49.7 

2.01 

16.6 

293    6  26.5 

4  29  18.8 

15    2.3 

55   5.54 

1.161 

26.8 

16 

U 

22  13.7 

1.99 

17.0 

299  18  16.3 

4  42  11.9 

15    6.2 

55  20.05 

1.2S3 

27.3 

17 

L 

10  37.5 

1.98 

17.5 

305  34  0.9 

4  51 48.9 

15  10.4 

55  35.53 

1.823 

27.8 

17 

U 

23    1.3 

1.97 

18.0 

311  53  46.6 

4  57  56.9 

15  14.9 

55  51.71 

1.370 

28.3 

18 

L 

1124.9 

1.97 

18.5 

318  17  34.7 

+5-  0  24.4 

15  19.4 

56   8.83 

+I.a93 

28.8 

18 

U 

23  48.5 

1.97 

19.0 

324  45  21.9 

4  69   2.6 

15  24.0 

56  25.10 

1.307 

29.3 

19 

L 

12  12.1 

1.97 

19.5 

33117   0.4 

4  53  45.5 

15  28.5 

56  41.79 

1.880 

0.1 

«     •     fl 

20.0 

337  52  19.0 

4  44  30.7 

15  33.0 

56  58.15 

1.848 

0.6 

20 

U 

0  35.7 

1.97 

20.5 

344  31   3.3 

4  31 19.3 

15  37.3 

57  14.00 

i.3oa 

1.1 

20 

L 

12  59.4 

l.flS 

21,0 

351 12  57.2 

+4  14  16.6 

15  41 .4 

57  29.12 

+1.228 

1.6 

21 

U 

123.3 

2.00 

21.5 

357  57  43.2 

3  63  32.1 

15  45.3 

57  43.45 

1087 

2.1 

21 

L 

13  47.4 

2.02 

22.0 

445   4.1 

3  29  19.6 

15  49.0 

57  56.85 

1.076 

2.6 

22 

U 

2  11.8 

2.05 

22.5 

11  34  43.2 

3    156.8 

15  52.4 

58   9.25 

0.090 

3.1 

22 

L 

14  36.7     2.09 

23.0 

18  26  25.4 

2  31  45.5 

15  55.4 

58  20.61 

OiX» 

3.6 

28 

U 

3   2.0  i  2.13 

/  23.5 

25  19  57.9 

+1  59  10.6 

15  58.3 

58  30.97 

40J»1 

4.1 

23 

L 

16  27.9 

2.18 

24.0 

32  15  10.0 

1  24  40.1 

16   0.8 

58  40.82 

0.737 

4.6 

24 

U 

S54.4 

2.28 

24.5 

39  11  53.5 

0  48  44.6 

16    3.1 

58  48.65 

0.653 

5.1 

24 

L 

16  21.4 

2.28 

25.0 

46  10   2.4 

+0  11  55.9 

16    5.1 

58  55.99 

0.571 

5.6 

25 

U 

4  49.1 

2.38 

25.5 

53   9  32.3 

-0  25  11.8 

16    6.8 

59    2.85 

0^90 

6.1 

25 

L 

17  17.3 

3.38 

26.0 

60  10  19.5 

-1    2    4.3 

16   8.3 

59    7.73 

+0.406 

6.6 

26 

U 

5  46.1 

2.41 

26.5 

67  12  20.7 

138   6.9 

16    9.5 

59  12.07 

0.319 

7.1 

26 

L 

1815.2 

2.43 

27.0 

74  15  31.3 

2  12  45.3 

16  10.4 

59  15.36 

0.326 

7.6 

27 

U 

6  44.5 

3.45 

27.5 

81 19  45.3 

2  45  26.0 

16  10.9 

59  17.47 

0.125 

8.1 

27 

L 

19  14.0 

2.45 

28.0 

88  24  53.6 

3  15  37.1 

16  11.2 

59  18.32 

+Oj018 

8.6 

28 

U 

7  43.3 

2.48 

28.5 

95  30  43.5 

-3  42  48.8 

16  11.0 

59  17.79 

-0.105 

9.1 

28 

L 

2012.4 

2.41 

29.0 

102  36  58.1 

4    6  34.4 

16  10.5 

59  15.75 

0.338 

9.6 

29 

U 

8  41.1 

2.38 

29.5 

109  43  16.6 

4  26  30.5 

16   9.5 

59  12.05 

0.379 

10.1 

29 

L 

21   9.4 

2.33 

Mar.       1.0 

116  49  12.9 

4  42  18.0 

16    8.0 

59    6.63 

0.537 

10.6 

Mar.    1 

U 

9  37.0 

2.27 

1.5 

123  54  17.8 

4  53  42.6 

16   6.0 

58  59.38 

0.684 

11.1 

1 

L 

22    4.0 

2.23 

2.0 

130  57  58.6 

-5   0  35.3 

16   3.5 

58  50.22 

-0.841 

11.6 

2 

U 

10  80.5 

2.18 

2.5 

137  59  40.8 

5    2  52.5 

16   0.5 

58  39.21 

0.906 

12.1 

2 

L 

22  56.3 

2.12 

3,0 

144  58  49.3 

5    0  36.2 

15  57.0 

58  26.34 

1.145 

12.6 

3 

U 

11  21.5 

2.08 

3.5 

151  54  49.3 

4  53  54.0 

15  53.0 

5811.79 

1.279 

18.1 

3 

L 

23  46.3 

2.01 

4.0 

158  47    8.9 

4  42  58.2 

15  48.7 

57  55.71 

1.308 

13.6 

4 

U 

1210.6 

2.01 

4.5 

165  35  19.7 

-4  28   5.6 

15  43.9 

57  88.81 

-1.498 

14.1 

f 

•    •    • 

5.0 

172  18  58.3 

4   9  36.7 

15  38.9 

57  19.87 

1J)70 

14.6 

5 

L 

0  34.6 

1.99 

5.5 

178  57  47.0 

3  47  54.6 

15  33.7 

57   0.73 

1.616 

15.1 

5 

U 

.12  58.3 

1.97 

6.0 

185  31  34.4 

3  23  24.2 

15  28.3 

56  41.20 

1.638 

15.6 

6 

L 

121.8 

1.95 

6.5 

192   016.2 

2  56  31.6 

15  23.0 

56  21.66 

1.619 

16.1 

6 

U 

13  45.2 

1.94 

7.0 

198  23  54.5 

-2  27  42.7 

15  17.8 

56   2.45 

-1.577 

16.6 

7 

L 

2   8.5 

1.94 

7.5 

204  42  38.4 

1  57  23.6 

15  12.7 

55  43.93 

1.504 

17.1 

7 

U 

14  31.8 

1.95 

8.0 

210  56  42.4 

1  25  59.1 

15   8.0 

55  26.46 

1.405 

17.6 

8 

L 

2  55.2 

1.95 

8.5 

217   6  27.0 

0  53  52.9 

15   3.6 

55  10.31 

1.383 

18.1 

8 

U 

15  18.6 

1.95 

9.0 

223  12  17.6 

-0  21  27.2 

14  59.6 

54  55.79 

1.134 

18.6 

9 

L 

3  42.1 

1.96 

9.5 

229  14  43.3 

+0  10  57.0 

14  56.2 

54  43.17 

•^.968 

19.1 

9 

U 

16    6,7 

1.97 

10.0 

235  14  17.3 

+0  43   0.4 

14  53.3 

54  32.63 

-0.785 

19.6 

10 

L 

4  29.5 

1.98 
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CmEEirWICH  MEAN  TIME. 


O.  M.  T. 

LoBcltade. 

LaUtuto. 

8emi« 
dJametor. 

PmaUaz. 

V«r. 

Afl». 

Tnaitt,   • 
IftridiuofOneowicli. 

Var. 
Hoar. 

•      »       n 

•    1     tt 

t     ft 

/      // 

tt 

d 

h     m 

m 

liar.     10.0 

235 14  17.3 

•f0  43  0.4 

14  53.3 

54  32.63 

-O.Ttt 

19.6 

Mar.  10 

L 

4  29.5 

1.08 

10.5 

241 11 35.1 

1 14  24.7 

14  51.1 

54  24.30 

o.Mr 

20.1 

10 

U 

16  53.3 

1.00 

11.0 

247    7  14.7 

144  53.0 

14  49.5 

M18J>8 

OJ80 

20.6 

11 

L 

517.3 

2.00 

11.5 

253   155.5 

214  9.2 

14  48.6 

5416.29 

•-o.i«e 

21.1 

11 

U 

17  41.3 

2.00 

12.0 

258  56  17.4 

2  41  57.S 

14  48.4 

5414.62 

>0.063 

21.6 

12 

L 

6   5.3 

2.01 

12.5 

264  51    1.3 

+3   8  3.9 

14  48J> 

5416.57 

4^.171 

22.1 

12 

U 

18  29.4 

2.01 

13.0 

270  46  47.2 

3  $2  12.9 

14  50.2 

54  21.17 

0.401 

22.6 

13 

L 

6  58.4 

2.00 

13.5 

276  44  14.5 

3  54 10.2 

14  52.1 

5428.38 

0.7(tt 

23.1 

13 

U 

19  17.4 

2.00 

14.0 

282  44   1.0 

4 13  «1.8 

14  54.8 

5437M 

0.t06 

28.6 

14 

L 

7  41.3 

1.00 

14.5 

288  46  42.0 

4  30  92.0 

14  58.0 

54  60.01 

1.006 

24.1 

14 

U 

20   5.1 

1.00 

15,0 

294  52  50.5 

+4  44  27.9 

15   1.9 

56   4.21 

+1400 

24.6 

15 

L 

8  28.8 

1.08 

15.5 

301   2  55.6 

4  55  14.9 

15  6.3 

5620.38 

1.43S 

25.1 

15 

U 

20  52.5 

1.97 

16.0 

307  17  22.4 

5   2  39.6 

1511.2 

5538.26 

1.554 

25.6 

16 

L 

916.1 

1.97 

16.5 

313  36  30.9 

5   6  29.5 

15  16.5 

5557.56 

1.656 

26.1 

16 

U 

21  39.7 

1.97 

17.0 

320  0  35.9 

5   6  33.3 

15  22.0 

5617.90 

1.730 

26.6 

17 

L 

10   3.3 

1.07 

17.5 

326  29  45.9 

+5   2  41.8 

15  27.8 

56  89.03 

+1.770 

27.1 

17 

U 

22  27.0 

1.06 

18.0 

333  4   3.5 

4  54  48.7 

1583.6 

57   0.43 

1.784 

27.6 

18 

L 

10  50.8 

2.00 

18.5 

339  43  24.3 

4  42  60.5 

15  39.4 

57  21.72 

1.758 

28.1 

18 

U 

23  14.9 

2.02 

19.0 

346  27  37.8 

4  2648.2 

15  45.0 

57  42.48 

1.006 

28.6 

19 

L 

11 89.2 

2.04 

19.5 

353  16  27.2 

4   6  47.2 

15  50.5 

66   2.30 

1.000 

29.1 

19 

•    «    • 

20.0 

0  9  30.9 

+3  42  57.7 

1555.5 

5820.83 

+1.470 

0.0 

20 

U 

0   3.9 

2.08 

20.5 

7   6  21.7 

3  15  85.7 

16   0.1 

5837.68 

1.836 

0.5 

20 

L 

1229.1 

2.12 

21.0 

14  6  29.9 

2  45  2.0 

16   4.2 

58  52.58 

1.150 

1.0 

21 

U 

054.7 

2.18 

21.5 

21  9  23.1 

2  11 42.9 

16  7^ 

59   5.29 

0.065 

1.5 

21 

L 

13  20.9 

2.21 

22.0 

2814  27.9 

136  8.8 

16 10.4 

5915.70 

0.707 

2.0 

22 

U 

147.7 

2.26 

22.5 

35  21 11.3 

+0  58  54.1 

16  12.6 

59  23.69 

40.506 

2.5 

22 

L 

14  15.2 

2.31 

23.0 

42  29   1.7 

+0  20  35.6 

1614.2 

59  29.28 

0.808 

3.0 

23 

U 

2  43.2 

2.35 

23.5 

49  37  29.6 

-018  7.9 

16  15.0 

59  32.55 

40.178 

3.5 

23 

L 

15  11.7 

2.40 

24.0 

56  46   8.2 

0  56  37.2 

16 15.3 

59  33.59 

-0.001 

4.0 

24 

U 

3  40.8 

2.44 

24.5 

63  54  34.4 

13413.6 

16  15.1 

59  32.59 

•-oao4 

4.5 

24 

L 

16  10.1 

2.45 

25.0 

71   2  27.6 

-2  10 19.7 

16  14.S 

59  29.73 

-OJ08 

5.0 

25 

U 

4  39.6 

2.46 

25.5 

78  9  89.9 

214  20.7 

16  13.1 

59  25.25 

0.435 

5.5 

25 

L 

17    9.2 

2.46 

26.0 

85 15  29.8 

3  15  44.3 

16  11.4 

5919.34 

0.548 

6.0 

26 

U 

5  38.6 

2.43 

26.5 

92  20  12.0 

3  44  2.3 

10   9.5 

59  12.17 

0.644 

6.5 

26 

L 

18   7.6 

2.41 

27.0 

99  23  26.4 

4   8  49.7 

16   7.2 

59   3.94 

0.725 

7.0 

27 

U 

6  36.3 

2.37 

27.5 

106  25   3.4 

-4  29  46.1 

16   4.8 

58  54.81 

>0.705 

7.5 

27 

L 

19   4.4 

2.31 

28.0 

113  24  53.1 

4  4635.1 

16   2.1 

5844.88 

0.868 

8.0 

28 

U 

7  31.8 

2.26 

28.5 

120  22  46.0 

4  59   5.0 

15  59.2 

58  34.23 

0.015 

8.5 

28 

L 

19  58.6 

2.21 

29.0 

127  18  31.9 

5   7   8.3 

15  56.1 

58  22.93 

0.068 

9.0 

29 

U 

8  24.8 

2.16 

29.5 

134 11  59.7 

510  42.1 

15  52^ 

5811.02 

1.016 

9.5 

29 

L 

20  50.4 

2.11 

30.0 

141   2  58.2 

-5   9  47.8 

15  49.4 

5758.55 

-liOOk 

10.0 

30 

U 

915.4 

2.06 

30.5 

147  51 15.0 

5   4  30.8 

15  45.9 

57  45.52 

1.106 

10.5 

30 

L 

21  39.9 

2.02 

31.0 

154  36  37.9 

4  55  0.7 

15  42.2 

57  31,95 

1.151 

11.0 

31 

U 

10   4.0 

1.90 

31.5 

161 18  54.6 

4  41 30.9 

15  38.4 

57  17.91 

1.100 

11.5 

31 

L 

22  27.8 

1.97 

Apr.      1.0 

167  57  58.7 

4  24 17.7 

1534.4 

57    3.41 

1.226 

12.0 

Apr.^   1 

U 

10  51.3 

1.95 

1.5 

174  33  24.7 

-4   3  40.7 

1530.3 

66  48.53 

-1.252 

12.5 

1 

L 

2314.6 

1.94 

2.0 

181.  518.9 

-3  40   1.4 

15  26.2 

56  38.39 

-1.271 

13.0 

2 

U 

11  37.9 

1.94 
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GREENWICH  MEAN  TDfB. 


G.ILT. 

LoDgltadB. 

Latitude. 

Seml- 
dfaoietflr. 

Hotlioatal 
Pualtoz. 

Var. 

Age. 

TnuHit, 
IfirldluiarQfMiiidali. 

Var. 
Hour. 

•    i     ft 

•    /     // 

/      // 

/      ft 

n 

d 

1i     m 

m 

Apr.      1.0 

167  57  63.7 

-4  24  17.7 

15  34.4 

57    3.41 

-1.22» 

12.0 

Apr.    1 

U 

10  61.3 

1.05 

1.5 

174  33  24.7 

4   3  40.7 

15  30.3 

56  48.53 

1.263 

12.5 

1 

L 

2314.6 

1.24 

2.0 

181   518.9 

3  40   1.4 

15  26.2 

66  33.89 

1.271 

13.0 

2 

U 

11 37.9 

1.04 

2.5 

187  33  29.8 

3  13  43.5 

15  22.0 

6618.08 

1.278 

13.5 

... 

S.O 

193  57  54.0 

2  45  11.7 

15  17.9 

66   2,77 

1.272 

14.0 

3 

L 

0  1.1 

1.03 

3.5 

200  18  30.7 

-2  14  51.2 

15  13.7 

55  47.62 

-1.260 

14.5 

3 

U 

12  24.3 

1.04 

1 

4.0 

206  35  23.0 

143   7.6 

15   9.7 

55a2A'i 

1.211 

15.0 

4 

L 

047.6 

1.05 

» 

4.5 

212  48  36.9 

1 10  25.9 

15   5.8 

66 18.62 

1.1S6 

15.5 

4 

U 

13  11.0 

140 

• 

5.0 

218  58  22.8 

0  37  10.6 

15   2.2 

66   5.16 

1.082 

16.0 

5 

L 

184.6 

1.27 

* 

5.5 

225   4  53.9 

-0   3  45.0 

14  58.8 

64  62.71 

0.288 

16.6 

6 

U 

13  68.2 

148 

r 

6.0 

231    8  27.7 

+0  29  28.9 

14  55.7 

64  41.61 

-0.878 

17.0 

6 

L 

2  22.1 

1.00 

J 

6.5 

237    9  24.7 

1   210.3 

14  53.1 

64  31.71 

0.740 

17.6 

6 

U 

14  46.0 

240 

7.0 

243    8   8.3 

133  50.8 

14  50.9 

64  23.60 

0401 

18.0 

7 

L 

310.0 

3.00 

f 

7.5 

249    5   5.1 

2   4  39.4 

14  49.1 

6417.36 

0.432 

18.6 

7 

U 

15  34.0 

3.01 

8.0 

255   0  44.4 

2  33  52.5 

14  48.0 

54  13.13 

0.202 

19.0 

8 

L 

3  68.1 

3.01 

8.5 

260  55  37.5 

+3    123.3 

14  47.4 

54  11.11 

-0.074 

19.6 

8 

U 

16  22.1 

3.00 

9.0 

266  50  17.7 

3  26  57.1 

14  47.5 

5411.40 

+0.124 

20.0 

9 

L 

4  46.1 

1.20 

9.5 

272  45  19.9 

3  5019.9 

14  48.3 

64 14.13 

0.232 

20.5 

9 

U 

17   9.9 

1.28 

10.0 

278  41  20.0 

4  11 18.6 

14  49.7 

6419.39 

0.544 

21.0 

10 

L 

583.7 

147 

• 

10.5 

284  38  55.0 

4  29  40.1 

14  51.8 

64  27.19 

0.758 

21.5 

10 

U 

17  57.2 

1.06 

11.0 

290  38  41.5 

+4  45  11.9 

14  54.7 

54  37.67 

40.271 

22.0 

11 

L 

6  20.7 

1.26 

V 

11.5 

296  41 15.9 

4  57  41.8 

14  58.2 

64  60.47 

1.172 

22.6 

11 

U 

18  44.0 

1.24 

12.0 

302  47  14.1 

5   6  57.9 

15   2.3 

66  5.82 

1.278 

23.0 

12 

L 

7   7.3 

1.24 

12.5 

308  57   9.6 

5  12  48.7 

15  7.2 

6523.48 

1J04 

23.5 

12 

U 

19  30.5 

1.23 

• 

13.0 

315  11  34.0 

515  3.3 

1512.6 

66  43.29 

1.738 

24.0 

13 

L 

7  63.6 

1.23 

13.5 

321  30  55.5 

+5  13  81.9 

15  18.5 

66   4.98 

•1-1.870 

24.6 

13 

XT 

2016.9 

1.24 

1. 

14.0 

327  55  38.3 

5   8  6.0 

15  24.8 

66  28.28 

^1.208 

25.0 

14 

L 

8  40.2 

1.26 

14.5 

334  26    1.6 

4  5839.0 

15  81.5 

56  62.80 

2.084 

25.6 

14 

TT 

21   3.B 

1.26 

15.0 

341    218.8 

4  45   7.4 

15  38.4 

67  18.16 

2.132 

26.0 

15 

L 

927.7 

2.01 

• 

15.5 

347  44  36.7 

4  27  30.5 

15  45.4 

67  43.83 

2.132 

26.6 

15 

U 

21  62.0 

2.04 

1 

16.0 

354  32  54.8 

+4   552.1 

15  52/4 

68  9.31 

+2.100 

27.0 

16 

L 

10 16.7 

248 

16.5 

127   4.6 

3  40  21.1 

15  59.1 

68  34.05 

2.015 

27.6 

16 

U 

22  42.0 

3.14 

17.0 

8  26  49.8 

3  11 11.5 

16   5.5 

68  67.48 

1.882 

28.0 

17 

L 

11   8.0 

840 

17.5 

15  31  46.3 

2  38  43.6 

16  11.4 

6919.03 

1.701 

28.6 

17 

U 

23  34.7 

3.36 

18.0 

22  41  22.3 

2   3  23.8 

16  16.6 

59  38.16 

1.480 

29.0 

18 

L 

12  2.2 

3.33 

18.5 

29  54  59.5 

+1  25  44.5 

16  21.0 

59  54.42 

+1.224 

0.1 

... 

19.0 

37  11  54.0 

0  46  23.0 

16  24.5 

60   7.42 

0.282 

0.6 

19 

TJ 

0  30.4 

348 

19.5 

44  31 18.2 

+0   6  0.7 

16  27.1 

6016.89 

0J87 

1.1 

19 

L 

12  60.3 

3.44 

20.0 

51  52  21.5 

-0  34  37.7 

16  28.7 

60  22.67 

0427 

1.6 

20 

U 

128.9 

3.42 

20.5 

59  14  13.2 

1 14  46.7 

16  29.3 

60  24.76 

40.022 

2.1 

20 

L 

13  69.0 

243 

1 

21.0 

66  36   3.1 

-1  53  41.4 

16  28.9 

60  23.24 

-0.272 

2.6 

21 

U 

2  29.4 

3.54 

21.5 

73  57   3.7 

2  30  38.9 

16  27.6 

6018.33 

0.542 

3.1 

21 

L 

15  0.0 

344 

22.0 

81 16  31.0 

8   4  59.9 

16  25.3 

0010.34 

0.784 

3.6 

22 

U 

3  30.4 

3.53 

22.5 

88  33  46.4 

3  36   9.8 

16  22.4 

59  59.64 

0.222 

4.1 

22 

L 

16   0.6 

340 

• 

23.0 

95  48  16.2 

4   3  39.6 

16  18.9 

69  46.64 

1.166 

4.6 

23 

U 

4  30.3 

2.45 

23.5 

102  59  32.7 

-4  27   6.2 

16  14.8 

69  31.80 

-1402 

6.1 

23 

L 

16  69.3 

242 

24.0 

110   714.2 

-4  46  12.6 

16  10.4 

60  16.61 

-1.405 

5.6 

24 

U 

5  27.6 

343 
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GREENWICH  MEAN  TIME. 


G.  li.T. 

LoQsltudB. 

L»tttiid«. 

Semi- 
dlaiBBter. 

Horiiomal 
Ptnllax. 

BfSir. 

Age. 

Tnoslt, 
Meridian  or  Qnenwich. 

Var. 
Hmir. 

•    f     f* 

%      t        n 

»     tt 

*      ft 

tr 

d 

t 

h     m 

m 

Apr.     24.0 

110    714.2 

*4  46  12.6 

16  10.4 

59  16.51 

-1.405 

6.6 

Apr.  24 

U 

5  27.6 

2.8S 

24.5 

117  11    4.2 

5   0  47.3 

16    5.7 

58  68.20 

1.475 

6.1 

24 

L 

17  56.1 

2.25 

25.0 

124  10  61.8 

5  10  44.7 

16   0.8 

58  40.23 

1.515 

6.6 

26 

U 

6  21.7 

2.19 

25.5 

131    6  30.3 

516   4.0 

15  55.8 

58  21.93 

iJsa 

7.1 

25 

L 

18  47.7 

2.13 

26.0 

187  57  57.3 

5  IB  48.8 

15  50.8 

68   3.56 

IJN» 

7.6 

26 

U 

712.9 

2.07 

26.5 

144  45 13.1 

-513   6.7 

15  45.8 

67  46.31 

-1.509 

8.1 

26 

L 

19  37.5 

2.02 

27.0 

151  28  26.9 

5   5   8.5 

15  40.9 

57  27.89 

1.477 

8.6 

27 

U 

8   1.5 

1.99 

27.5 

158   7  25.9 

4  58   8.2 

15  36.2 

57   9.90 

1.487 

9.1 

27 

L 

2026.2 

1.96 

28.0 

164  42  34.5 

4  37  21.9 

15  31.6 

56  62.93 

1.801 

9.6 

28 

U 

848.5 

1.93 

28.5 

171 13  54.4 

418   8.1 

16  27.1 

56  36.63 

1.842 

10.1 

28 

L 

21 11.5 

1.91 

29.0 

177  41  33.6 

-3  55  46.6 

15  22.8 

66  20.73 

-1.201 

10.6 

29 

U 

9  34.4 

1.91 

29.5 

184    5  41.0 

3  90  39.0 

15  18.6 

66   5.56 

1.288 

11.1 

29 

L 

21 57.3 

1.90 

SO.O 

190  26  25.3 

3   3   7.5 

15 14.7 

55  61.02 

1.164 

11.6 

30 

U 

10  20.1 

1.91 

30.5 

196  43  55.7 

2  33  35.4 

15  10.9 

55  37.16 

1.128 

12.1 

30 

L 

22  43.1 

1.92 

lUj       1.0 

202  58  21.8 

2   2  26.4 

16   7.8 

65  23.96 

1.070 

12.6 

May     1 

U 

11   6.2 

1.03 

1.5 

209    9  53.2 

-130   4.4 

16   3.9 

56 11.49 

-1.000 

13.1 

1 

L 

28  29.4 

1.94 

2.0 

215 18  40.4 

0  56  53.0 

16   0.7 

64  59.77 

O.043 

13.6 

2 

U 

11  52.8 

1.96 

2.5 

221  24  54.1 

^0  23  15.6 

14  57.7 

54  48.88 

0.871 

14.1 

•    •    • 

3.0 

227  28  46.5 

+0  10  25.0 

14  55.0 

54  88.89 

0.702 

14.6 

3 

L 

016.5 

1.98 

8.5 

23330  30.5 

0  43  47.0 

14  52.6 

64  29.91 

0.704 

16.1 

8 

U 

12  40.2 

1.99 

4.0 

239  30  20.3 

+1 16  29.2 

14  50.4 

54  22.03 

-o.eo6 

15.6 

4 

L 

1   4.2 

2.00 

4.5 

245  28  31.4 

1  48  12.0 

14  48.6 

5415.40 

0.408 

16.1 

4 

TJ 

18  28.2 

2.00 

5.0 

251 25  21.1 

218  36.6 

14  47.2 

54  10.13 

0.878 

16.6 

5 

L 

152.3 

2.01 

5.5 

257  21   8.5 

2  47  25.8 

14  46.1 

54  6.87 

0.247 

17.1 

5 

U 

14  16.4 

2.01 

€.0 

263 16  18.7 

3  14  23.2 

14  45i» 

64   4.26 

-X).103 

17.6 

•     6 

L 

2  40.4 

2.00 

6.5 

269  10  59.8 

+3  39  14.0 

14  45.5 

54   3.94 

•fO.062 

18.1 

■ 

6 

U 

15   4.8 

1.99 

7.0 

275   5  50.9 

4   144.1 

14  45.9 

54   5.65 

0.219 

18.6 

7 

L 

8  28.1 

1.98 

7.5 

281    113.2 

4  2140.8 

14  46.9 

54   9.24 

0.890 

19.1 

7 

U 

15  61.7 

1.96 

8.0 

286  57  34.5 

4  38  52.3 

14  48.5 

5415.09 

0.581 

19.6 

8 

L 

415.1 

1.94 

8.5 

292  55  24.3 

4  53   7.2 

14  50.7 

54  23.22 

0.775 

20.1 

8 

U 

16  88.2 

1.92 

9.0 

298  55  13.4 

-f5  415.2 

14  53.6 

54  38.70 

+0.973 

20.6 

9 

L 

5   1.2 

^1.91 

9.5 

304  57  33.6 

512  6.6 

14  57.1 

54  46.58 

1.173 

21.1 

9 

u 

17  24.1 

1.90 

10.0 

311   2  57.3 

5  16  32.5 

15   1.3 

65   1.84 

1.371 

21.6 

10 

L 

5  46.8 

1.89 

10.5 

317 11  57.3 

5  17  24.6 

15  6.1 

55  19.47 

1.560 

22.1 

10 

U 

16   9.5 

1.89 

11-0 

323  25   5.6 

5i;4  35.6 

15 11.6 

56  39.88 

1.760 

22.6 

11 

L 

6  82.1 

1.89 

11.5 

329  42  53.9 

+5  7  69.2 

15 17.5 

56   1.41 

+1.920 

28.1 

11 

IT 

18  54.9 

1.91 

12.0 

336   5  51.2 

4  57  31.1 

15  24.0 

56  25.89 

2.072 

23.6 

12 

L 

717.9 

1.93 

12.5 

34284  24.5 

4  43   8.3 

15  31.0 

56  51.04 

2.198 

24.1 

12 

IT 

19  41.2 

1.96 

13.0 

349   8  56.9 

4  24  50.9 

15  88.4 

67  18.01 

2.292 

24.6 

13 

L 

8   4.9 

2.00 

13.5 

355  49  46.7 

4   2  41.9 

1546.0 

57  45.90 

2.947 

25.1 

13 

U 

20  29.2 

2.05 

14.0 

2  37   6.3 

+3  3648.4 

15  53.7 

58 14.17 

+2.858 

25.6 

14 

L 

8  54.0 

2.11 

14.5 

9  31   1.1 

3  7  22.3 

16   1.4 

68  42.80 

2.321 

26.1 

14 

U 

2119.6 

2.17 

15.0 

16  31 28.3 

2  34  40.6 

16   8.8 

69   9.66 

2.227 

26.6 

15 

L 

9  46.1 

2.24 

15.5 

23  88  16.0 

159   6.5 

16 15.9 

59  85.53 

2.077 

27.1 

15 

U 

2213.4 

24)1 

16.0 

80  51  2.8 

121   9.3 

16  22.3 

59  69.28 

1.970 

27.6 

16 

L 

10  41.6 

24» 

16.5 

38   917.4 

+0  41  24.4 

16  28.0 

60  20.19 

+1.008 

28.1 

16 

U 

2310.8 

2.47 

17.0 

45  32  18.7 

+0  032.7 

16  32.8 

60  37.70 

+1.302' 

28.6 

17 

L 

1140.8 

2.53 
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G.  M.  T. 

Longitude. 

Latitude. 

Beml- 
diameter. 

HorlsoDtal 
ParaUas. 

Var. 
Hrar. 

Ago. 

Tranitt, 
M«idiBii  or  OnanirlcJi. 

Var. 
Hwr. 

•    /     // 

•    /     // 

/      ff 

/      // 

If 

d 

h     m 

m 

May     17.0 

45  32  18.7 

+0  0  32.7 

16  32.8 

60  37.70 

+1.902 

28.6 

May  17 

L 

1140.8 

2.53 

17.5 

52  59  16.5 

-0  40  40.6 

16  36.5 

60  51.27 

0.964 

29.1 

•    ■    • 

18.0 

60  29  13.1 

1  21  27.1 

16  39.0 

61   0.49 

0.580 

0.2 

18 

U 

011.5 

2J» 

18.5 

68    1   4.7 

2   0  57.9 

16  40.3 

61   5.13 

•fO.102 

0.7 

18 

L 

12  42.7 

2.62 

,      19.0 

75  33  44.1 

2  38  24.6 

16  40.3 

61    5.11 

-^.195 

1.2 

19 

U 

114.2 

2.08 

19.5 

83    6   2.7 

-3  13   2.7 

16  39.0 

61   0.51 

-0.M7 

1.7 

19 

L 

13  45.7 

2.62 

20.0 

90  36  53.5 

3  44  12.3 

16  36.6 

60  51.62 

0.911 

2.2 

20 

U 

216.9 

2.58 

20.5 

98    513.5 

4  11  20.4 

16  33.1 

60  38.80 

1.218 

2.7 

20 

L 

14  47.6 

2.58 

21.0 

105  30   5.7 

4  34    1.4 

16  28.7 

60  22.56 

1.478 

3.2 

21 

U 

317.6 

2.46 

21.5 

112  50  41.0 

4  51  57.7 

16  23.5 

60   3.51 

1.601 

3.7 

21 

L 

15  46.7 

2.30 

22.0 

120   619.8 

-5   4  59.4 

16  17.7 

59  42.18 

>i.86a 

4.2 

22 

U 

415.0 

2.82 

22.5 

127  16  31.7 

513   4.1 

16  11.4 

59  19.26 

1.962 

4.7 

22 

L 

16  42.3 

2.34 

23.0 

134  20  56.1 

5  16  15.4 

16    4.9 

58  55.28 

2.020 

5.2 

23 

U 

5   8.7 

2.16 

23.5 

141 19  21.9 

5  14  42.5 

15  58.2 

58  30.80 

2.047 

5.7 

23 

L 

17  34.2 

2.09 

24.0 

148  11  46.3 

5   8  38.8 

15  51.5 

58   6.30 

2.031 

6.2 

24 

U 

5  59.0 

2.04 

24.5 

154  58  13.4 

-4  58  21.0 

15  45.0 

57  42.18 

-1.985 

6.7 

24 

L 

18  23.2 

2.00 

25.0 

161  38  54.0 

4  44   8.1 

15  38.6 

57  18.75 

1.915 

7.2 

25 

U 

6  46.9 

1.96 

25.5 

16814   3.2 

4  26  20.7 

15  32.5 

56  56.29 

1.825 

7.7 

25 

L 

19  10.2 

1.98 

26.0 

174  44   0.2 

4   5  20.7 

15  26.7 

56  35.01 

1.722 

8.2 

26 

U 

7  33.2 

1.90 

26.5 

181    9    6.6 

3  41  30.5 

15  21.2 

5615.00 

1.611 

8.7 

26 

L 

19  55.9 

1.89 

27.0 

187  29  45.5 

-3  15  12.6 

15  16.1 

55  56.37 

-1.493 

9.2 

27 

U 

818.6 

1.89 

27.5 

193  46  20.9 

2  46  49.9 

15  11.4 

55  39.18 

1.373 

9.7 

27 

L 

20  41.3 

1.89 

?8.0 

199  58^  17.2 

2  16  45.0 

15    7.1 

55  23.42 

1.253 

10.2 

28 

U 

9   4.1 

1.90 

28.5 

206    8  57.8 

145  20.4 

15   3.2 

55   9.10 

1.135 

10.7 

28 

L 

21 27.0 

1.92 

29.0 

212  15  45.5 

112  58.4 

14  59.7 

54  56.18 

1.018 

11.2 

29 

1 

U 

9  50.1 

1.98 

29.5 

218  20   2.6 

-0  40  0.9 

14  56.6 

54  44.64 

--0.007 

1L7 

29 

L 

2213.3 

1.95 

30.0 

224  22   9.0 

-0   6  49.2 

14  53.8 

54  34.40 

0.798 

12.2 

30 

U 

10  36.8 

1.97 

30.5 

230  22  24.4 

+0  26  15.3 

14  51.4 

54  25.48 

0.090 

12.7 

30 

L 

23   0.5 

1.98 

31.0 

236  21   6.8 

0  58  52.5 

14  49.3 

54  17.82 

0.580 

13.2 

31 

U 

U24.3 

1.99 

81.5 

242  18  33.3 

130  42.2 

14  47.5 

54  11.42 

0.481 

13.7 

.    31 

L 

23  48.3 

2.01 

June^     1.0 

248  14  59.9 

+2    125.7 

14  46.1 

54   6.27 

-0.876 

14.2 

June    1 

U 

1212.4 

2.01 

1.5 

254  10  42.2 

2  30  44.6 

14  45.1 

54   2.41 

0.268 

14.7 

... 

2.0 

260   5  55.2 

2  58  21.6 

14  44.4 

53  59.84 

0.159 

15.2 

2 

L 

0  36.4 

2.00 

2.5 

.266   0  54.0 

3  24  0.7 

14  44.0 

53  58.61 

-OOHS 

15.7 

2 

U 

IS   0.4 

2.00 

3.0 

271  55  53.8 

3  47  26.8 

14  44.1 

53  58.79 

•fO.076 

16.2 

3 

L 

124.3 

1.99 

3.5 

277  51 10.4 

+4   8  26,0 

14  44.5 

54  0.45 

40.202 

16.7 

3 

U 

]d48.1 

1.97 

4.0 

283  47   0.0 

4  26  45.5 

14  45.4 

54   3.67 

0.336 

17.2 

4 

L 

211.6 

1.95 

4.5 

289  43  40.4 

4  42  14.2 

1446.7 

54  8.55 

0,479 

17.7 

4 

U 

14  34.9 

1.93 

5.0 

295  41  30.2 

4  54  41.4 

14  48.6 

54  15.19 

0.628 

18.2 

5 

L 

2  58.0 

1.91 

5.5 

301  40  49.8 

5   3  58.4 

14  50.9 

54  23.64 

0.784 

18.7 

5 

U 

15  20.8 

1.89 

6.0 

307  42  0.8 

+5   9  57.0 

14  63.7 

54  34.03 

•fO.948 

19.2 

6 

L 

8  43.4 

1.88 

6.5 

313  45  26.7 

5  12  30.7 

14  57.1 

54  46.42 

1.117 

19.7 

6 

U 

U6   5.9 

1.87 

7.0 

319  51 32.5 

5  11  34.0 

15   1.0 

55  0.86 

1.200 

20.2 

7 

L 

4  28.2 

1.86 

7.5 

326   0  44.5 

5   7   2.4 

15   5.5 

55  17.38 

1.462 

20.7 

7 

U 

10  50.5 

1.86 

8.0 

332  13  30.2 

4  58  53.0 

15  10.6 

55  85.95 

1UI34 

21.2 

8 

L 

512.8 

1.87 

8.5 

338  SO  17.6 

+4  47   4.6 

15  16.2 

55  56.56 

4-1.790 

21.7 

8 

U 

17  85^8 

1.88 

9J0 

344  51  35.1 

+4  31 37.4 

15  22.8 

56  19.07 

4-1.963 

22.2 

9 

L 

5  58.0 

1.91 
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O.  M.  T. 

Longitude. 

Latitude. 

Semi- 
dtameter. 

HoriMmtal 

Vir. 
aSax. 

Age. 

TnuMlt, 
ICerldtenoTOnenwich. 

Var. 
nSat. 

•    /     // 

m      »        ft 

/      // 

/      ft 

ft 

d 

h    m 

m 

June      9.0 

344  51  35.1 

+4  31  37.4 

15  22.3 

56  19.07 

+1.M2 

22.2 

June    9 

L 

5  58.0 

1.91 

9.5 

351 17  51.0 

412  33.7 

15  28.9 

56  43.35 

2J091 

22.7 

9 

U 

18  21.1 

1.95 

10.0 

357  49  31.7 

3  49  58.7 

15  36.0 

57   9.17 

2.908 

23.2 

10 

L 

6  44.7 

1.99 

10.6 

4  27   1.7 

3  24  0.2 

15  43.3 

57  36.23 

2.S97 

23.7 

10 

U 

19   8.8 

2.03 

11.0 

11 10  42.4 

2  54  49.6 

15  51.0 

58   4.15 

2.34» 

24.2 

11 

L 

7  33.6 

2.10 

11.6 

18   0  49.9 

+2  22  42.7 

15  68.7 

58  32.44 

+2.Ma 

24.7 

11 

U 

19  59.3 

2.18 

12.0 

24  57  34.8 

1  47  59.7 

16   6.3 

59  0.60 

2JI24 

25.2 

12 

L 

8  25.9 

2.25 

12.5 

32   0  69.4 

lU   6.2 

16 13.8 

59  27.99 

2.283 

25.7 

12 

U 

20  63.4 

2.84 

13.0 

39 10  57.6 

+0  32  32.9 

16  20.9 

59  53.95 

2.083 

26.2 

13 

L 

9  22.0 

2.42 

13.5 

46  2712.8 

-0  7   4.0 

16  27.4 

60 17.74 

1.874 

26.7 

13 

U 

21  51.5 

2.50 

14.0 

53  49 16.7 

-0  47   3.3 

16  33.1 

60  38.70 

+1.009 

27.2 

14 

L 

10  21.9 

2.57 

14.5 

61 16  30.0 

126  40.2 

1 

16  37.8 

60  66.14 

1.290 

27.7 

14 

U 

22  53.1 

2.62 

15.0 

68  48   1.7 

2   6  7.1 

16  41.5 

61   9.47 

0.924 

28.2 

15 

L 

1124.7 

2.64 

15.5 

76  22  40.8 

2  41  35.8 

16  43.8 

61 18.20 

0.62S 

28.7 

15 

U 

23  56.5 

2.65 

16.0 

83  59  44.2 

3  15 19.8 

16  44.9 

6122.06 

40.112 

29.2 

16 

L 

12  28.3 

2.64 

16.5 

91  37  28.5 

-3  45  36.0 

16  44.6 

61 20.88 

-O.a08 

0.4 

•    «    ■ 

17.0 

99 14  42.4 

4  11 47.3 

16  42.9 

61 14.72 

0.710 

0.9 

17 

U 

0  59.8 

2.60 

17.5 

106  60  7.0 

4  33  24.2 

16  39.9 

61   3.81 

1.096 

1.4 

17 

L 

13  30.6 

2.54 

18.0 

114  22  26.4 

4  50   5.7 

16  35.8 

60  48.58 

1.487 

1.9 

18 

U 

2   0.7 

2.47 

18.5 

121 60  32.1 

5   139.6 

16  30.6 

60  29.62 

1.739 

2.4 

18 

L 

14  29.9 

2.39 

19.0 

129  13  25.0 

-5   8   2.8 

16  24.5 

60  7.81 

-1.963 

2.9 

19 

U 

2  58.1 

2.31 

19.5 

136  30 17.4 

5  9  20.3 

16 17.8 

59  42.63 

2.141 

3.4 

19 

L 

16  25.4 

2.23 

20.0 

143  40  34.3 

5   5  43.9 

16  10.6 

59  16.15 

2.960 

8.9 

20 

U 

3  61.7 

2.16 

20.5 

150  43  63.2 

4  67  30.7 

16   3  1 

58  48.61 

2J23 

4.4 

20 

L 

16  17.3 

2.10 

21.0 

167  40   3.4 

4  45   1.9 

15  55.5 

58  20.60 

2U»6 

4.9 

21 

U 

4  42.1 

2.05 

21.5 

164  29   5.5 

-4  28  41.5 

15  47.8 

57  52.73 

-3.304 

5.4 

21 

L 

17    6.4 

2.00 

22.0 

17111   9.4 

4   8  54.8 

1540.4 

67  25.46 

3.885 

5.9 

22 

U 

5  30.1 

1.96 

22.5 

177  46  32.8 

3  46   7.8 

1533.3 

56  59.21 

2.135 

6.4 

22 

L 

17  53.5 

1.94 

23.0 

184 15  39.6 

3  20  46.4 

1526.5 

56  34.31 

2.011 

6.9 

23 

u 

616.6 

1.92 

23.5 

190  88  58.5 

2  53  15.9 

1520.1 

66  11.02 

1.863 

7.4 

23 

L 

18  89.6 

1.91 

24.0 

196  67   1.0 

-2  24  0.8 

15  14.3 

65  49.62 

-1.713 

7.9 

24 

U 

7    2.4 

1.90 

24.5 

203 10  21.1 

1  53  24.6 

15   8.9 

65  29.i3 

1.66L 

8.4 

24 

L 

19  25.3 

1.91 

25.0 

209 19  32.8 

1  21  49.8 

15   4.1 

5512.31 

1.884 

8.9 

25 

U 

7  48.3 

1.92 

25.5 

215  25  10.6 

0  49  37.9 

14  59.9 

54  56.71 

1.317 

9.4 

25 

L 

2011.4 

1.93 

26.0 

221 27  48.0 

-^17   9.5 

14  56.2 

54  43.08 

1.064 

9.9 

26 

U 

8  34.6 

1.95 

26.5 

227  27  57.1 

+0  15  15.3 

14  53.0 

54  31.40 

-^.894 

10.4 

26 

L 

20  58.1 

1.96 

27.0 

233  26   as 

0  47  17.3 

14  60.3 

54  21.61 

0.739 

10.9 

27 

U 

9  21.7 

1.98 

27.5 

239  22  49.9 

1 18  38.0 

1448.1 

5413.64 

0^1 

11.4 

27 

L 

2145.5 

1.99 

28.0 

245  18  27.7 

148  59.5 

14  46.4 

54  7.40 

0.461 

11.9 

28 

U 

10   9.4 

2.00 

28.5 

251 13  25.3 

218   4.3 

1445.2 

54  2.80 

0.317 

12.4 

28 

L 

22  33.4 

2UK) 

29.0 

267    8   4.0 

+2  45  35.6 

14  44.4 

53  69.77 

-^.189 

12.9 

29 

U 

10  57.4 

2.00 

29.5 

263   2  42.7 

3  11 17.3 

1443.9 

53  58.24 

•4>J»8 

13.4 

29 

L 

23  21.3 

1.99 

30.0 

268  57  38.2 

3  34  54.1 

14  43.9 

53  58.12 

40.M8 

13.9 

30 

U 

11  45.2 

1.99 

80.5 

27453   5.7 

3  5611.6 

14  44.3 

53  59.88 

0.161 

14.4 

... 

July      1.0 

280  49 18.8 

4  14  56.3 

14  45.0 

54   1.97 

0J71 

14.9 

July    1 

L 

0   9.0 

1.97 

1.5 

286  46  29.8 

+4  30  56.0 

14  46.0 

54   5.88 

•fOJiSO 

15.4 

1 

U 

12  32.5 

1.95 

2.0 

292  44  60.1 

+4  43  59.6 

14  47.4 

5411.09 

+0.488 

15.9 

2 

L 

0  55.8 

1.93 
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GRSENWIC9I  IfEAN  TIME. 


O.  M .  T. 

Longitade. 

Latitude. 

Semi- 
diameter. 

Horisonta] 
Parallax. 

Var. 

HOOT. 

Afe. 

Transtty 
Meridian  of  Orcanwich. 

Var. 
Hmr. 

•    /      // 

•    t     II 

/      // 

/      // 

n 

d 

h     m 

m 

July      1.0 

280  49  18.8 

+4  14  56.3 

14  45.0 

54   1.97 

+0.271 

14.9 

July    1 

L 

0   9.0 

1.97 

1.5 

286  46  29.8 

4  30  56.0 

14  46.0 

64   6.88 

0.880 

15.4 

1 

U 

12  82.5 

1.95 

2.0 

292  44  50.1 

4  43  59.6 

14  47.4 

6411.09 

0.488 

16.9 

2 

L 

066.8 

\M 

2.5 

298  44  31.0 

4  58  57.5 

14  49.2 

64 17.61 

0.W9 

16.4 

2 

U 

18  18.9 

1.98 

3.0 

304  45  43.7 

5   0  41.4 

14  51.4 

64  25.48 

0.711 

16.9 

3 

L 

141/8 

1.9a 

3.5 

310  48  39.6 

+5   4   4.7 

14  53.9 

64  34.69 

40.820 

17.4 

3 

U 

14   4.4 

1.87 

4.0 

316  53  31.3 

5   4   2.6 

14  56.8 

64  46.32 

0.M5 

17.9 

4 

L 

2  26.8 

1.8* 

4.5 

323   0  32.4 

5   0  31.7 

15   0.0 

64  67.39 

1UN» 

18.4 

4 

U 

14  49.1 

1.85 

5.0 

329   9  57.9 

4  53  30.5 

15   3.8 

66  10.97 

1.105 

18.9 

5 

L 

811.3 

1.85 

5.5 

335  22   4.9 

4  42  59.4 

15    7.9 

65  26.07 

1.S28 

19.4 

5 

U 

15  33.5 

1.85 

6.0 

341  37  11.6 

+4  29   0.3 

15  12.4 

66  42.72 

+1.451 

19.9 

6 

L 

3  66.8 

1.87 

6.5 

347  55  37.9 

4  11  37.7 

15 17.4 

66   0.89 

1.580 

20.4 

6 

U 

16  18.8 

1.88 

7.0 

354 17  46.0 

3  50  57.7 

15  22.7 

66  20.63 

1.705 

20.9 

7 

L 

4  41.0 

1.91 

7.5 

0  43  58.3 

3  27    8.9 

15  28.5 

56  41.77 

1.819 

21.4 

7 

U 

17   4.1 

1.95 

8.0 

7  14  38.1 

3   0  22.4 

15  34.6 

67   4.24 

1.033 

21.9 

8 

L 

6  27.8 

1.90 

8.5 

13  50   8.9 

+2  30  52.1 

15  41.1 

67  27.86 

+2U)10 

22.4 

6 

U 

17  52.0 

2.05 

9.0 

20  SO  52.6 

168  55.0 

16  47.7 

67  52.38 

3.074 

22.9 

9 

L 

617.0 

2.12 

9.5 

2717   9.2 

1  24  51.6 

15  54.6 

6817.60 

3.107 

23.4 

9 

U 

18  42.8 

3.19 

10.0 

84   915.3 

0  49   6.2 

16    1.5 

68  42.81 

3.105 

23.9 

10 

L 

7   9.5 

2.30 

10.5 

41    7  22.2 

+012   6.6 

16    8.3 

60   7.86 

3.064 

24.4 

10 

U 

19  87.1 

3.34 

11.0 

48 11  34.7 

-0  25  34.9 

16  14.9 

59  82.15 

+1.070 

24.9 

11 

L 

8   6.7 

3.43 

11.5 

55  21  49.5 

1   3  22.5 

16  21.2 

69  65.07 

1.836 

26.4 

11 

U 

20  86.2 

3.49 

12.0 

62  37  53.2 

1  40  37.0 

16  26.9 

6016.00 

1.644 

25.9 

12 

L 

9   6.4 

3.55 

12.5 

69  59  21.6 

2  16  36.5 

16  31.9 

60  84.31 

1.400 

26.4 

12 

U 

2136.3 

3.59 

13.0 

77  25  38.4 

2  50  37.9 

1636.0 

60  49.40 

laoo 

26.9 

13 

L 

10   7.5 

3.68 

13.5 

84  55  55.6 

-3  31  58.5 

16  39.1 

61   0.69 

44).770 

27.4 

13 

U 

22S9i) 

3.63 

14.0 

92  29  14.1 

3  49  57.4 

16  41.0 

61   7.76 

0.403 

27.9 

14 

L 

11 10.3 

3J» 

14.5 

100   4  25.0 

4 13  57.9 

16  41.7 

61 10.26 

+4>.013 

28.4 

14 

U 

23  41.2 

3.50 

15.0 

107  40  12.6 

4  33  29.4 

16  41.1 

61   8.04 

•-0.384 

28.9 

15 

L 

12  11.6  ;  3.50 

1 

15,5 

115  15  17.0 

4  48   8.4 

16  39.2 

61   1.07 

0.773 

0.1 

U 

.  .  • 

16.0 

122  48  18.0 

-4  57  40.5 

16  36.0 

60  49.68 

-1.130 

0.6 

16 

u 

0  41.2 

3.48 

16.5 

130 17  59.2 

5    159.9 

16  31.8 

60  33.86 

1.473 

1.1 

16 

L 

1310.0 

3.37 

17.0 

137  43  ll.O 

5   1   9.9 

16  26.5 

6014.43 

1.758 

1.6 

17 

TJ 

188.0 

3.30 

17.5 

145   2  53.0 

4  65  21.6 

16  20.3 

69  61.87 

1.003 

2.1 

17 

L 

14   5.2 

2.38 

18.0 

152  16  17.6 

4  44  53.0 

16  13.5 

69  26.81 

3.173 

2.6 

18 

U 

2  81.5 

3.10 

18.5 

159  22  49.2 

-4  30   7.3 

16   6.2 

68  69.96 

-3.394 

3.1 

18 

L 

14  57.1 

3.11 

19.0 

166  22   6.1 

4  11  31.2 

15  58.6 

68  31.98 

3.358 

8.6 

19 

U 

8  22.1 

3.00 

19.5 

173  13  58.9 

3  49  33.9 

15  50.8 

58   3.57 

34W0 

4.1 

19 

L 

15  46.6 

34)3 

20.0 

179  58  30.1 

3  24  45.1 

15  43.1 

57  35.30 

3.336 

4.6 

20 

U 

410.7 

1.99 

20.5 

186  35  52.0 

2  57  34.3 

15  35.6 

67    7.67 

3.361 

5.1 

20 

L 

16  34.4 

1.97 

21.0 

193   6  25.7 

-2  28  30.3 

15  28.3 

66  41.18 

-3.150 

5.6 

21 

U 

4  58.0 

1.95 

21.5 

199  30  38.8 

158  0.2 

15  21.5 

66  16.17 

3.013 

6.1 

21 

L 

17  21.3 

1.94 

22.0 

205  49   3.7 

126  29.7 

15  15.2 

65  62.97 

1.853 

6.6 

22 

U 

6  44.7 

1.94 

22.5 

212   216.8 

0  54  22.3 

15   9.4 

55  31.78 

1.077 

7.1 

22 

L 

18   8.0 

1.94 

23.0 

218  10  56.3 

-0  22   0.4 

15   4.2 

65  12.77 

1.400 

7.6 

28 

U 

6  81.4 

1.96 

23.5 

224  15  41.8 

+0  10  15.8 

14  59.7 

54  56.05 

-1.307 

8.1 

28 

L 

18  64.9 

1.90 

24.0 

230  17  12.7 

+0  42    6.9 

14  55.8 

54  41.66 

-1.103 

8.6 

24 

U 

718.5 

1.97 

A 


MOON,  1920. 


127 


GREENWICH  MEAN  TIME. 


O.ICT. 

Latitude. 

Semi- 
dlametflr. 

Horitontel 
Pmlkx. 

Vtr. 
aoar. 

Afk 

Transit, 
MeridJaa  of  Onenwich. 

Vir. 
Hoar. 

•    /     // 

•    f     // 

/      // 

/     // 

if 

d 

h    m 

m 

Jidy     24.0 

230 17  12,7 

40  42   6.9 

14  56.8 

54  41.65 

-*l.tQ2 

8.6 

July  24 

U 

718.5 

1.97 

24.6 

23616   7.7 

1  IS  16.1 

14  62.5 

54  29.60 

0.806 

9.1 

24 

L 

19  42.2 

1.08 

25.0 

24213   4.3 

1  43  23.3 

14  49.8 

5419.88 

o.ne 

9.6 

26 

U 

8   6.0 

1.00 

25.6 

248   8  38.1 

2  12  15.4 

14  47.8 

5412.40 

0.031 

10.1 

25 

L 

20  29.9 

1.00 

26.0 

254   3  22.3 

2  39  35.8 

14  46.3 

54   7.10 

04154 

10.6 

26 

U 

8  53.8 

3.00 

26.5 

259  57  47.4 

+3   6   9.5 

14  45.5 

54   3.87 

•^.186 

11.1 

26 

L 

21 17.8 

3.00 

27.0 

265  62  21.1 

3  28  42.1 

14  45.1 

54   2.60 

-0.038 

11.6 

27 

U 

9  41.7 

1.00 

27.6 

.271  47  28.4 

3  49  59.9 

14  45.3 

54   3.15 

40.110 

12.1 

27 

L 

22   5.6 

1.08 

28.0 

277  43  30.7 

4    8  49.5 

14  45.9 

54   5.41 

0.355 

12.6 

28 

U 

10  29.3 

1.07 

28.6 

283  40  46.7 

4  24  58.6 

14  46.9 

54  9.23 

OJI79 

13.1 

28 

L 

22  52.9 

1.05 

29.0 

289  39  32.0 

+4  38  15.6 

14  48.4 

5414.48 

40.405 

13.6 

29 

U 

11 16.2 

1.04 

29.6 

295  39  59.9 

4  48  30.3 

14  60.2 

54  21.08 

0.503 

14.1 

29 

L 

23  39.4 

1.02 

30.0 

801  42  20.7 

4  5633.5 

14  62.3 

54  28.88 

0.097 

14.6 

30 

U 

12   2.3 

1.90 

30.6 

307  46  42.7 

4  69 17.7 

14  54.7 

54  37.78 

0.786 

15.1 

•    •    » 

31.0 

313  63 13.0 

4  59  37.0 

14  57.4 

54  47.72 

0J68 

15.6 

31 

L 

0  25.1 

1.80 

31.5 

820   156.9 

+4  56  27.8 

15   0.4 

54  58.60 

40.046 

16.1 

31 

U 

12  47.7 

1.88 

Aug.      1.0 

826 12  59.5 

4  49  48.2 

15   3.6 

5610.40 

1.019 

16.6 

Aug.    1 

L 

110.2 

1.87 

1.6 

332  26  26.4 

4  39  38.8 

15   7.0 

55  23.05 

1.090 

17.1 

1 

U 

13  32.6 

1.87 

2.0 

338  42 19.9 

4  26   2.6 

16  10.7 

5536.66 

1.159 

17.6 

2 

L 

155.0 

1.87 

2.6 

345  0  48.9 

4   9   5.0 

15  14.6 

55  60.85 

1.335 

18.1 

2 

U 

14  17.5 

1.8S 

3.0 

351  21  59.5 

+3  48  53.9 

15 18.7 

56   5.95 

41.393 

18.6 

3 

L 

2  40.1 

1.80 

3.6 

357  46  0.9 

3  26  39.7 

15  23.1 

56  21.85 

1J58 

19.1 

3 

U 

15   3.0 

1.03 

4.0 

413   3.6 

2  59  85.3 

15  27.6 

56  38.52 

1.431 

19.6 

4 

L 

3  26.2 

1.05 

4.5 

10  43 19.6 

2  30  56.5 

15  82.4 

56  55.93 

1.481 

20.1 

4 

U 

15  49.8 

1.00 

5.0 

1717   2.9 

2   0   1.1 

16  37.3 

57  14.04 

1J85 

20.6 

5 

L 

414.0 

2.04 

5.6 

23  64  28.4 

+127   9.8 

16  42.4 

57  82.73 

41.580 

21.1 

6 

U 

16  38.8 

3.00 

6.0 

30  35  51.6 

0  52  45.9 

15  47.6 

57  51.92 

1.614 

21.6 

6 

L 

6   4.3 

3.15 

6.5 

37  21 27.3 

+0  17  15.1 

15  62.9 

58  11.41 

1j683 

22.1 

6 

U 

17  30.5 

3.32 

7.0 

44  11  29.5 

-0 18  54.8 

15  58.3 

58  31.01 

1480 

22.6 

7 

L 

5  57.5 

3.3ft 

7.5 

51   6   9.5 

0  55  11.4 

16   3.6 

58  50.43 

1403 

23.1 

7 

U 

18  25.3 

345 

8.0 

58   5  34.6 

-131   8.3 

16   8.7 

59  9.37 

41448 

23.6 

8 

L 

6  53.9 

3.41 

8.6 

65   9  46.9 

2   5  55.1 

1613.6 

59  27.44 

1.457 

24.1 

8 

U 

19  23.1 

3.40 

9.0 

72  18  41.4 

2  39  10.6 

16 18.2 

59  44.19 

14)0 

24.6 

9 

L 

7  52.9 

340 

9.6 

79  82   6.5 

3  10 12.9 

16  22.3 

59  50.21 

1.166 

25.1 

9 

U 

20  23.1 

3.58 

10.0 

86  49  36.8 

3  38  26.8 

16  25.8 

6012.02 

0463 

25.6 

10 

L 

8  53.5 

3.54 

10.6 

94 10  43.5 

-4   814.5 

16  28.6 

6022.15 

40.731 

26.1 

10 

U 

21  23.9 

3.52 

11.0 

101  84  48.7 

4  24   7.4 

16  80.5 

6029.21 

0450 

26.6 

11 

L 

9  54.0 

3.50 

11.6 

109  0  46.4 

4  40  37.3 

16  31.5 

6032.84 

40451 

27.1 

11 

U 

22  23.8 

3.47 

12.0 

116  27  52.5 

4  52  22.8 

16  81.5 

60  32.76 

-0.165 

27.6 

12 

L 

10  53.1 

3.41 

12.6 

123  64  67.1 

4  59   9.7 

16  30.4 

6028.84 

0489 

28.1 

12 

U 

23  21.6 

345 

13.0 

131 20  52.4 

-5   0  51.4 

16  28.2 

60  21.08 

-O410 

28.6 

13 

L 

11  49.6 

340 

13.6 

138  44  30.6 

4  57  29.5 

16  25.1 

60  9.47 

1414 

29.1 

... 

14.0 

146   4  4(f.3 

4  49  13.1 

1621.0 

59  54.38 

1495 

0.3 

14 

•u 

016.9 

3.25 

14.6 

153  20  40.7 

4  36 19.0 

16 16.0 

59  36.12 

1440 

0.8 

14 

L 

12  43.6 

3.10 

15.0 

160  31 22.6 

419   9.4 

1610.3 

59  15.18 

1444 

1.3 

15 

U 

1   9.6 

3.14 

15.5 

167  $6 11.1 

-3  58  11.4 

16   4.0 

58  52.04 

-0408 

1.8 

15 

L 

13  35.1 

3.10 

16.0 

174  $4  36.3 

-8  83  66.3 

16  67.3 

58  27.31 

-3411 

2.3 

16 

U 

2   0.1 

3.07 
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GREENWICH  MEAN  TIME, 


G.M.T. 

Longitude. 

Latitude. 

Semi- 
diamet^. 

Horlioiital 
Panllax. 

Var. 

Age. 

Transit, 
Meridian  oC  Oreenwidi. 

Var. 

•     /      // 

•      t       n 

/     // 

f      tf 

ri 

d 

h     m 

m 

Aug.    16.0 

174  34  36.3 

-3  33  55.3 

15  57.3 

58  27.31 

-a.iu 

2.3 

Aug.  16 

U 

2   0.1 

2.07 

16.5 

181  26  19.8 

3   6  52.8 

15  50.3 

58   1.56 

3.172 

2.8 

16 

L 

14  24.8 

2.05 

17.0 

188  11 14.2 

2  37  36.4 

15  43.1 

57  35.38 

2.184 

3.3 

17 

U 

2  49.2 

2.02 

17.5 

194  49  22.3 

2   6  37.4 

15  36.0 

57   9.31 

3.153 

3.8 

17 

L 

15  13.3 

2.00 

IS.O 

201  20  56.1 

1  34  26.1 

15  29.1 

56  43.86 

3.083 

4.3 

18 

TJ 

3  87.S 

2.00 

18.5 

207  46  15.9 

-1    180.7 

15  22.4 

56  19.47 

-l.«76 

4.8 

18 

L 

16   1.2 

1.99 

19.0 

214   5  47.9 

-0  28  17.2 

15  16.2 

55  56.56 

1.840 

5.3 

19 

U 

4  25.1 

1.99 

19.5 

220  20   3.6 

+0   4  50.6 

15  10.4 

55  35.40 

1.681 

5.8 

19 

L 

16  48.9 

1.99 

20.0 

226  29  38.4 

0  37  81.3 

15    5.2 

5616.29 

l.fi03 

6.3 

20 

U 

612.8 

1.99 

20.5 

232  35  10.2 

1   9  25.8 

15   0.6 

54  50.40 

1.810 

6.8 

20 

L 

17  86.7 

2.00 

21.0 

238  37  18.4 

+1  40  14.8 

14  66.7 

54  44.90 

-1.107 

7.3 

21 

U 

6   0.7 

2.00 

21.5 

244  36  43.3 

2   9  43.5 

14  53.4 

54  32.86 

0.897 

7.8 

21 

L 

18  24.7 

2.00 

22.0 

250  34   4.8 

2  37  86.7 

14  60.8 

54  23.37 

0.686 

8.3 

22 

U 

6  48.7 

2.00 

22.5 

256  30   2.3 

3   8  39.9 

14  48.9 

54  16.39 

0.477 

8.8 

22 

L 

19  12.7 

2.00 

23.0 

262  25  13.8 

3  27  40.1 

14  47.7 

54  11.91 

0.271 

9.3 

28 

U 

7  36.6 

1.99 

23.5 

268  20 15.3 

+3  49  24.6 

14  47.1 

54   9.85 

-0.073 

9.8 

23 

L 

20  0.5 

1.99 

24.0 

274  15  40.4 

4   8  41.5 

14  47.2 

54 10.13 

+0.117 

10.3 

24 

TJ 

8  24.3 

1.98 

24.5 

28012   0.3 

4  25  19.1 

14  47.9 

54X2.62 

0.296 

10.8 

24 

L 

20  47.9 

1.96 

25.0 

286   9  43.1 

4  39   6.4 

14  49.1 

54  17.19 

0.462 

11.3 

25 

U 

911.4 

1.95 

25.5 

292   913.5 

4  49  53.2 

14  50.9 

54  23.66 

0.613 

11.8 

25 

L 

2134.7 

1.94 

26.0 

298  10  52.8 

+4  57  29.9 

14  58.1 

54  31.85 

+0.749 

12.3 

26 

U 

9  57.9 

1.93 

26.5 

304  14  58.9 

5   148.4 

14  55.7 

54  41.57 

0.868 

12.8 

26 

L 

22  20.9 

1.91 

27.0 

310  21 45.7 

5   2  41.4 

14  58.8 

54  52.63 

0.072 

13.3 

27 

U 

10  43.8 

1.90 

27.5 

316  31  23.9 

5   0   8.8 

15   2.1 

55   4.84 

1.059 

13.8 

.  27 

L 

23  6.6 

1.89 

28.0 

322  44   0.9 

4  58  52.0 

15    5.7 

65  17.97 

1.127 

14.3 

28 

U 

1129.3 

1.89 

28.5 

328  59  40.8 

+4  44   5.1 

15   9.4 

56  31.82 

+1.180 

14.8 

28 

L 

23  52.1 

1.90 

29.0 

335 18  25.1 

4  30  44.8 

15  13.4 

55  46.24 

1.219 

15.3 

29 

U 

12  14.9 

1.90 

29.5 

341  40  13.3 

4  IS  55.3 

15  17.4 

56   1.02 

1.243 

15.8 

... 

80.0 

348   5   3.0 

3  58  44.1 

15  21.5 

56  16.02 

1.355 

16.3 

30 

L 

0  37.8 

1.92 

S0.5 

354  32  50.8 

3  30  22.3 

15  25.6 

56  31.10 

1.256 

16.8 

30 

U 

13   0.9 

1.93 

31.0 

1    3  32.9 

+3   4   3.4 

15  29.7 

56  46.14 

+1.250 

17.3 

81 

L 

124.2 

1.96 

31.5 

7  37    5.8 

2  35   4.8 

15  83.8 

67    1.06 

1.235 

17.8 

31 

U 

13  47.9 

2.00 

Sept.     1.0 

14  13  26.3 

2   8  46.5 

1587.8 

57  15.76 

1.215 

18.3 

Sept.   1 

L 

2  12.1 

2.03 

1.5 

20  52  32.3 

1  30  31.6 

15  41.7 

57  30.21 

1.192 

18.8 

1 

U 

14  36.7 

2.07 

2.0 

27  84  22.9 

0  56  45.6 

15  45.6 

67  44.36 

1.166 

19.3 

2 

L 

3   1.9 

2.12 

2.5 

34  18  58.7 

+0  19  56.3 

15  49.3 

57  58.17 

+1.135 

19.8 

2 

U 

15  27.7 

2.18 

3.0 

41    6  21.1 

-0  16  26.7 

15  53.0 

5811.58 

1.101 

20.3 

8 

L 

3  54.2 

2.23 

3.5 

47  56  32.5 

0  52  52.1 

15  56.5 

58  24.57 

1.063 

20.8 

8 

U 

16  21.2 

2.28 

4.0 

54  49  35.3 

1  28  47.8 

15  59.9 

58  37.07 

1.018 

21.3 

4 

L 

4  48.9 

2.33 

4.5 

61  45  31.6 

2    8  40.7 

16   3.2 

58  48.97 

0.965 

21.8 

4 

U 

17  17.2 

2.38 

5.0 

68  44  21.9 

-2  36  57.8 

16   6.2 

50   0.18 

+0.900 

22.3 

6 

L 

5  46.0 

2.41 

5.5 

75  46    4.5 

3   8    6.3 

16   9.0 

59  10.52 

0.823 

22.8 

5 

U 

18  15.1 

2.43 

6.0 

82  50  34.2 

3  36  34.3 

16  11.6 

59  19.87 

0.731 

23.3 

6 

L 

6  44.4 

2.45 

6.5 

89  67  41.5 

4   151.5 

16  13.8 

59  27.99 

0.619 

23.8 

6 

U 

19  13.8 

2.45 

7.0 

97    7  11.7 

4  23  30.1 

16 15.6 

59  34.64 

0486 

24.3 

7 

L 

7  43.1 

2.43 

7.5 

104  18  44.6 

-4  41    5.3 

16 17.0 

59  39.58 

+0.335 

24.8 

7 

U 

2012.1 

2.41 

8.0 

111  31  53.5 

-4  54  16.5 

16  17.8 

59  42.60 

+0.163 

25.3 

8 

L 

8  40.8 

2.38 
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O.  M.  T. 

Longitude.  - 

Xatttade.  * 

Semi- 
dUmeter. 

HorlMtttal 
PanOlax. 

Vir. 
Hwr. 

A9B. 

IferidtanorOiMnvJch. 

Var. 

•    /     // 

•    '     "  , 

A            // 

/      ff 

rt 

d 

h    m 

m 

Sept.     &0 

111  81  53.5 

^4  54 16.5 

16 17.8 

59  42.00 

•fO.163 

25.3 

Sept.   8 

L 

8  40.8 

2.38 

8.5 

118  46   6.2 

5   2  47.8 

16 18.0 

59  43.43 

-OiM 

25.8 

8 

U 

21    9.1 

2.33 

9.0 

126   0  44.5 

5   6  29.1 

16 17.6 

59  41.91 

0.)S1 

26.3 

9 

L 

9  36.8 

2.20 

9.5 

13315   6.1 

5   516.0 

16 16.5 

60  37.85 

0447 

26.8 

9 

U 

22   4.0 

2.25 

10.0 

140  28  26.4 

4  59  11.2 

# 

16  14.7 

59  31.17 

0486 

27.3 

10 

L 

10  30.8 

2.21 

ia.5 

147  39  56.6 

--4  48  23.2 

1612.1 

59  21.86 

-O.SM 

27.8 

10 

U 

22  57;0 

2.16 

11.0 

154  48  49.8 

4^   7.4 

16   8.9 

50  9.95 

iJttM 

28.3 

11 

L 

1122.7 

2.13 

11.5 

161  54  24.3 

4X8  44.0 

16   5.0 

58  55.61 

l.»I 

28.8 

11 

F 

23  48.1 

2.10 

12.0 

168  55  58.5 

3  50  88.6 

16   0.5 

58  39.04 

1460 

29.3 

12 

L 

12  13.2 

2.08 

12:5 

175  52  5S.0 

3  24 19.9 

15  55.4 

58  20.54 

1.611 

0.5 

•    •    • 

13.0 

182  44  54.9 

-2  55 19.3 

15  50,0 

58   0.51 

-U783 

1.0 

13 

U 

0  38.0 

2.06 

13,5 

189  81  29.2 

2  2i|   9.0 

15  44.2 

57  39.31 

1J04 

1.5 

13 

L 

18   2.6 

2.05 

14.0 

196  12  28.6 

1  5;i  22.0 

15  38.2 

57  17.37 

1.S47 

2.0 

14 

U 

1  27.1 

2.03 

14.6 

202  47  48.4 

1 17  29.7 

15  32.1 

56  55.14 

1.851 

2.5 

•   14 

L 

18  51.4 

2.02 

15.0 

209 17  31.8 

0  48   2.9 

15  26.1 

56  33.08 

1.82Q 

3.0 

15 

U 

215.7 

2.02 

15.5 

215  41  49.2 

-0   8  29.3 

15  20.3 

5611.58 

-1.757 

3.5 

15 

'  L 

14  40.0 

2.02 

16.0 

222   0  57.0 

+0  25  44.9 

15  14.7 

55  51.04 

1.603 

4.0 

16 

U 

3   4.3 

2.02 

16.5 

228  15  17.3 

0  5016.3 

15   9.4 

55  31.81 

1.538 

4.5 

16 

L 

15  28.6 

2.02 

17.0 

234  25  16.5 

13144.1 

.15   4.6 

55  14.23 

1.880 

5.0 

17 

U 

8  52.9 

2.02 

17.5 

2403125.3 

2   2  49.5 

15   0.4 

64  58.56 

1.220 

5.5 

•   17 

L 

16  17.2 

2.03 

18.0 

246  34  17.0 

+2  32 15.9 

1456.7 

54  45.02 

-1.085 

6.0 

18 

U 

4  41.5 

2.02 

18.5 

252  34  27.2 

2  50  48.4 

14  53.6 

54  33.78 

0.835 

6.5 

18 

L 

17    5.6 

2.01 

19.0 

25882  33.1 

3  26  13.7 

14  51.2 

54  25.01 

0.626 

7.0 

19 

U 

5  29.7 

2.01 

19.5 

264  29  12.3 

3  48  19.6 

14  49.5 

54  18.77 

0.411 

7.5 

1^ 

L 

17  53.7 

2.00 

20.0 

270  25   3.3 

4   8  54.9 

14  48.5 

54  15.15 

-0.103 

8.0 

20 

U 

617.6 

1.98 

20.5 

276  20  43.7 

+4  26  49.4 

14  48.3 

54  14.13 

■if^SfA 

8.5 

20 

L 

18  41.2 

1.97 

21.0 

282  16  50.5 

4  4153.2 

14  48.7 

54  15.70 

0.288 

9.0 

21 

tJ 

7   4.8 

1.96 

21.5 

288 13  59.3 

4  fi^  57.1 

14  49.8 

54  19.82 

0.445 

9.5 

21 

L 

19  28.1 

1.94 

22,0 

294  12  43.8 

5   2  52.4 

14  51.6 

54  26.35 

0.642 

10.0 

22 

U 

7  51.3 

1.92 

22.5 

30013  3&.4 

5   8  31.3 

14  54.0 

54  35.18 

0.828 

10.5 

22 

L 

2014.3 

1.91 

23.0 

30617   2.9 

+5  10  46.3 

14  57.0 

54  46.16 

-K).W8 

11.0 

28 

U 

8  37.2 

1.90 

23.6 

312  23  31.6 

5   9  31.3 

15   0.5 

54  59.05 

1.148 

11.5 

28 

L 

21   0.0 

1.90 

24.0 

318  83  23.4 

5   4  41.3 

15   4.5 

55  13.63 

1.278 

12.0 

24 

U 

9  22.8 

1.90 

24.5 

324  46  56.3 

4  56 13.0 

15   8.8 

55  29.64 

1.386 

12.5 

24 

L 

2145.6 

1.90 

25.0 

331   4  24.0 

4  44   5.3 

15 13.5 

55  46.80 

1.470 

13.0 

:  25 

U 

10   8.4 

1.91 

25.5 

337  25  55t.8 

+4  28 19.5 

15 18.4 

56   4.81 

41.526 

13.5 

'    25 

L 

22  31.4 

1.98 

26.0 

343  51  3d.8 

4  9   0.6 

15  23.5 

56  23.32 

1.555 

14.0 

'   26 

U 

10  54.7 

1.95 

26.5 

350  21  27.5 

3  4B  14.5 

15  28.6 

56  42.02 

1^7 

14.5 

26 

L 

2318.2 

1.97 

27.0 

356  55  24.2 

3  00  14.5 

15  33.6 

57   0.59 

1.582 

15.0 

27 

U 

1142.1 

2.01 

27.5 

3  33  19.5 

2  51 15.5 

15  38.6 

67  18.70 

1.483 

15.5 

■ 

•      •     V 

28.0 

1015   2,4 

+2  19  36.9 

15  43.3 

57  36.09 

+1.411 

16.0 

28 

L 

0   6.4 

2.M 

28.5 

17    019.5 

1  45  42.2 

15  47.8 

57  52.48 

1.817 

16.5 

28 

U 

12  31.2 

2.09 

29.0 

23  48  54.5 

1  9  58.5 

15  51.9 

58  7.64 

1.207 

17,0 

29 

L 

0  56.6 

2.14 

29.5 

80  40  30.3 

-1-0  32  56.3 

15  55.7 

58  21.41 

1.066 

17.5 

'   29 

U 

13  22.6 

2.19 

80.0 

87  34  48.6 

-0   4  51.5 

15  59.0 

58  38.67 

0.967 

18.0 

.   30 

L 

149.2 

2.24 

80.5 

44  31  30:5 

-0  42  49.7 

16    1.9 

58  44.35 

40.823 

18.5 

30 

U 

14  16.4 

2.30 

Oct.       1.0 

51 30  17.6 

k-12L>22.3 

16   4.4 

58  53.40 

40.688 

10.0 

Oct;    1 

L 

'  2  44.3 

2.34 

36097**— 1920 ^9 


130 


MOON,  1920. 

GBBENWICH  MEAN  TDCEw 


G.  U.  T. 


Longftadd. 


/» 


Oct. 


1.0 
1.5 
2.0 
2.5 
3.0 

3.5 
4.0 
4.5 
5.0 
5.5 

0.0 
6,5 
7.0 
7.5 
8.0 

8.5 

9.0 

9.5 

10.0 

10.5 

11.0 
11.5 
12.0 
12.5 
13.0 

13.5 
14.0 
14.5 
15.0 
15.5 

16,0 
16.5 
17.0 
17.5 
18.0 

18.5 
19.0 
19.5 
20.0 
20.5 

21.0 
21.5 
22.0 
22.5 
23.0 

23.5 
24.0 


51 80  17.6 
.  58  30  52.5 
65  82  57.9 
72  86  17.8 
79  40  36.8 

86  45  40.2 

93  ^1 18.2 

100  57  li6 

108  2  50.0 

115  8  22.5 

122  13  22.0 
129  17  30.3 
136  20  27;9 
143  21  53.6 
150  21  26.1 

157  18^43.2 
164  13  22.8 
171  5  3.8 
177  53  26.1 
184  88  12.0 

19119  6.3 
197  55  57,1 
204  28  36.2 
210  56  59^6 
217  21  7.1 

223  41  3.4 
229  56  56.9 
236  9  0.3 
242 17  30.3 
248  22  47.2 

254  25 14.4 
260  25 18,5 
266  23  28.5 
272  20 15.5 
278  16  12,5 

284 11 53.9 
290  7  55,0 
296  4  51.3 
302  318.8 
308  3  52.4 

314  7  6,5 
320  13  34.0 
326  23  45.1 
332  88  7.8 
338  57  «.3 

345  21  1.0 
35150  7.2 


Latftude,  , 


// 


-1  20  22.3 

1  56  52.9 

2  31  45.9 

3  4  26.7 

3  34  23.4 

► 

-4  I   6.3 

4  24  9.5 
4  48  10.7 

4  57  52.0 

5  a  0.0 

-5  IS  25.8 
514  5.8 
510  1.2 
5  J  18.4 
4  418  8.4 

-4  3D  46.9 
4  ^33.9 
3  44  52.9 
3  17  10.5 
2  4a  55.5 

-2  14  38.4 
140  49.9 
1  16  1.1 
-0  30  42.0 
+0   438.6 

+0  39  34.0 
113  39.1 

1  46  31.7 

2  17  51.7 

2  47  21.2 

+3  14  44.7 

3  39  48.4 

4  2  20.4 
4  22 10.3 

4  39   8.8 

+4  53   7.7 

5  3  59.6 
5  11  37.7 
5  15  56.1 
5  16  49.3 

+5  14 12.8 
5  8  2.6 
4  58 16.4 
4  44  53.1 
4  27  53.6 

+4  7  21.5 
+3  4323.1 


Bemi- 
cUaroeter. 


16  4.4 
16  6.4 
16  8.0 
16  9.2 
16  10.0 

16  10.5 
16  10.6 
16  10.4 
16  9.8 
16   9.0 

16  7.8 
16  6.3 
16  4.5 
16  2.4 
15  59.9 

15  57.0 
15  53.8 
1550.3 
15  46.4 
15  42.3 

15  37.9 
15  33.3 
15  28.5 
15  23.7 
15  18.9 

15 14.2 
15  9.6 
15  5.3 
15  1.3 
14  57.7 

14  54.5 
14  52.0 
14  49.9 
14  48.5 
14  47.8 

14  47.8 
14  48.4 
14  49.8 
14  51.9 
14  54.7 

14  58.2 

15  2.3 
15  7.0 
15  12.3 
15  18.0 

15  24.0 
15  30.3 


HoriEOBtal 
ParaUax. 


// 


58  53.40 
50  0.86 
50   6.74 

59  11.14 
59  14.12 

5915.77 
59  16.16 
5915.34 
59  13.37 
5910.25 

59  6.00 
59  0.56 
58  53.93 
58  46.06 
58  36.91 

58  26.46 
58  14.74 
58  1.77 
57  47.59 
57  32.34 

57  16.17 
56  59.25 
56  41.82 
56  24.13 
56   6.46 

55  49.12 
55  32.37 
5516.53 
55  1.88 
54  48.69 

54  37.20 
54  27.65 
54  20.24 
5415.11 
5412.44 

5412.28 
54  14.73 
54  19.82 
54  27.55 
54  37.84 

54  50.63 

55  5.76 
55  23.06 

55  42.26 

56  3.10 

5625.24 
56  48.30 


Var. 
Hour. 

Afe. 

• 

Transit,     . 
liefldiuiorOTeenWioh. 
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U 

15  12.6 

0.4Z7 

20.0 

2 

L 
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OJ06 

20.5 

2 

U 

16  10.4 

0.192 

21.0 

3 

L 

4  39.6 

•fOwOM 

21.5 

3 

U 

17   8.8 

-^U)19 

22.0 

4 

L 

5  37.8 

0.U7 

22.5 

'     4 

U 

18   6.6 

0.312 

23.0 

5 

L 

634.9 

0JM)7 

23.5 

5 

U 

19   2.8 

•^.403 

24.0 

6 

L 

7  30.1 

O.503 

24.5 

,     6 
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9.794  8572 

9066.1 

5.35 

14.11 

0  15.1 

19 

28  55    9.66 

7.670 

8  11  47.8 

66.65 

9.789  2080 

9009.4 

5.43 

14.80 

0    8.2 

26 

28  62    4.04 

7.761 

2  44    0.3 

nM 

9.784  7864 

1684.7 

5.48 

14.44 

/    0      1.3 

\  ai  uj» 

21 

23  48  58.86 

7J86 

2  14  20.7 

•MM 

9.781  6003 

'  10714 

5.52 

14.55 

23  47.3 

22 

28  45  56.44 

-7.460 

+  1  43  24.5 

-76.44 

9.779  6349 

-6664 

5.55 

14.62 

23  40.4 

23 

28  43    1.90 

7.079 

1  11  47.2 

76.48 

9.778  8548 

-    85.1 

5.56 

14.64 

23  33.8 

24 

23  40  18.00 

6J07 

0  40    3.0 

79.04 

9.779  2059 

4-9794 

5.55 

14.63 

23  27.4 

25 

23  87  47.66 

6.964 

+  0    8  43.6 

77  j» 

9:780  6197 

7904 

5.53 

14.58 

23  21.2 

26 

28  85  32.91 

.   5JI64 

-  0  21  42.3 

74.60 

9.783  0157 

]  11914 

5.50 

14.60 

28  15.3 

27 

28  33  35.92 

<^  4.486 

-  0  50  49.6 

-  70.86 

9.7868066 

^1645.0 

6.47 

14.39 

28    9.8 

28 

28  31  57.98 

9.6m 

1  18  17.1 

66  J9 

9.7904006 

1860.1 

5.41 

14.26 

28    4.5 

29 

28  80  4Q.08 

9.829 

1  43  47.6 

61.18 

9.7952046 

9»74 

5.35 

14.10 

22  59.6 

80 

23  29  42.63 

1J60 

2    7    7.5 

65.46 

9.800  6286 

;  29764 

5.29 

13.93 

22  55.1 

31 

28  29    6.00 

tjm 

2  28    6.7 

49.48 

9.806  6855 

89814 

5.22 

13.74 

22  50.9 

Ai>r.    1 

23  28  50.07 

^6J66 

-  2  46  38.1 

-4846 

9.812  99to 

4276S4 

5.14 

13.54 

22  47.0 

2 

28  28^.64 

•I-0J66 

--  3    2  37.4  1 

-86.77 

8.819  7786 

42605.7 

5.06 

13.83 

22  43.4 
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MEBCURY,  1920, 

GREENWICH  MEAN  TDIE. 


Date. 

ABOBtBkUL 

Vgr-pee 
Hour. 

Apparant 
Deeunatioii. 

Var.per 
Hov. 

Loawittam  of 
from  Earth. 

Hour. 

Semi- 
diam* 
etec. 

Bar. 

Paral- 

Transit, 
Meridian 

•f 
Ormn- 

• 

Noon. 

Jfoo^m 

XKieii. 

Jfees. 

%T — 

NOO>Hm 

/Tooa. 

wicb. 

h  m     ■ 

f 

•      t        f/ 

// 

** 

#/ 

h     m 

Apr.    1 

23  28  50.07 

-O.SM 

-  2  46  38.1 

-4846 

9.B12  9988 

+3H8J5 

5.14 

13.54 

22  47^ 

2 

28  28  54.64 

'I-0.6M 

3    2  87.4 

36.77 

9.819  7786 

3895.7 

6.06 

13.33 

22  43.4 

3 

23  29  18.93 

U4M 

3  16    2.4 

30.82 

9.826  8714 

8010.8 

4.97 

13.11 

22  40.2 

4 

28  30    2.61 

3jna 

3  26  52.7 

38  J8 

9.834  2112 

8102.0. 

4.89 

12.89 

22  37.3 

6 

23  31    4.84 

asm 

3  35    9.2 

17.51 

9.841  7438 

8in.9 

4.81 

12.67 

22  34.7 

6 

23  32  24.85 

M-sjoa 

-  3  40  54.2 

-IXM 

9^9  4217 

4^398  J» 

4.73 

12.45 

22  32.3 

7 

23  34    1.81 

4jmi 

3  44  10.8 

-    5J5 

9.857  2086 

3369 .0 

4.64 

12.23 

22  30.3 

8 

28  35  64.88 

9.0U 

3  45    2.5 

+    9.60 

9.865  0541 

3380.9 

4.55 

12i>l 

22  28.5 

9 

28  38    3.22 

6.6M 

3  43  33.5 

•J» 

9.872  9426 

33914 

4.48 

11.79 

22  26.9 

10 

28  40  26.02 

e.a<e 

3  39  47.9 

13J8 

9.880  8483 

a30M 

4.39 

U.58 

22  25.5 

11 

23  43    2.49 

+  6.7W 

-  3  33  50.2 

+  .17.69 

9.888  7346 

+3388.5 

4.32 

11.37 

22  24.4 

12 

23  45  51.87 

7Jlt 

3  25  45.0 

33.81 

9.896  5986 

3068.7 

4.24 

11.17 

22  23.5 

13 

23  48  53.45 

7.8U 

3  15  36.6 

37.85 

9.904  4197 

31318  4» 

4.17 

10.97 

22  22.7 

14 

23  52    6.58 

9.879 

3    3  29.5 

33.71 

9.912  1864 

3333.3 

4.09 

10.77 

22  22.2 

16 

23  55  30.64 

8,m 

2  49  27.9 

87  J9 

9.919  8877 

3194.1 

4.02 

10.58 

22  21.8 

16 

28  59    5.02 

+  9.141 

-  2  33  36.3 

+  41.89 

9.927  5158 

+3M3J 

3.95 

10.40 

22  21.6 

17 

0    2  49.24 

9.6a 

2  15  58.5 

46.33 

9.935  0642 

3137.8 

3.88 

10.22 

22  21.5 

18 

0    6  42.82 

9.921 

1  56  38.4 

50.42 

9.942  5276 

3001.5 

3.82 

10.05 

22  21.6 

19 

0  10  45^2 

io.aw 

135  39.8 

64.45 

9.949  9019 

8068.6 

3.75 

9.88 

22  21.8 

20 

0  14  56.37 

10.9M 

1  13    6.2 

68JI3 

9.957  1839 

3014.6 

3.68 

9.71 

22  22.2 

21 

0  19  15.63 

•f  10.969 

-  0  49    1.2 

+  63.07 

9.964  3714 

+2974.8 

3.62 

9.55 

22  22.7 

22 

0  23  42.81 

UJ94 

-  0  23  28.0 

65.68 

9.971  4624 

2834.2 

3.57 

9.40 

22  23.3 

23 

0  28  17.67 

11.610 

+  03  30.2 

69.15 

9.978  4551 

2893 JO 

3.51 

9.25 

22  24.1 

24 

0  33    0.01 

U.917 

0  31  60.2 

73.50 

9.985  3485 

2851  it 

3.46 

9^0 

22  25.0 

25 

0  37  49.65 

12.319 

1    1  29.3 

75.78 

9.992  1410 

2808.1 

3.40 

8.96 

22  26.0 

26 

0  42  46.48 

•fUJUe 

+  1  32  24.4 

+  78.84 

9.998  8316 

+2766.3 

3.35 

8.82 

22  27.1 

27 

0  47  50.40 

12.810 

2    4  32.7 

81.88 

0.005  4187 

2738,9 

3.30 

8.69 

22  28.4 

28 

0  53    1.36 

13.103 

2  37  61.4 

84.71 

0.011 9009 

2678.8 

3.25 

8.56 

22  29.7 

29 

0  58  19.35 

13.306 

3  12  17.9 

87.48 

0.018  2764 

36333 

3.21 

8.44 

22  31.1 

30 

1    3  44.37 

13 .900 

3  47  49.3 

90.13 

0.024  5425 

3687.7 

3.16 

8.32 

22  32.7 

Mny    1 

1    9  16.47 

•f  13.986 

+  4  21  23.0 

+  92.66 

0.030  6965 

+3540.4 

3.11 

SM 

22  34.4 

2 

1  14' 55.73 

14.286 

5    1  56.1 

95.08 

0.036  7351 

3401.5 

3.07 

8.09 

22  36.3 

3 

1  20  42.25 

14.W1 

5  40  25.6 

97.37 

0.042  6541 

2440.7 

3.03 

7.98 

22  38.2 

4 

1  26  36.16 

14.902 

6  19  48.7 

99.54 

0.048  4489 

2387.9 

2.99 

7.87 

^40.3 

5 

1  32  37.63 

15S2X 

7    0    2.4 

101.58 

0.054  1139 

2332.4 

2.95 

7.77 

22  42.5 

6 

1  38  46.83 

•fl5.MS 

+  7  41    3.2 

+103.47 

0M9  6422 

+2274.0 

2.91 

7.67 

22  44.8 

7 

1  45    3.98 

15.883 

8  22  47.7 

105.22 

0.065  0266 

2212.3 

2.87 

7.58 

22  47.4 

8 

1  51  29.29 

16.228 

9    5  12.4 

106.81 

0.070  2584 

21463 

2.84 

7.48 

22  49.9 

9 

158    2.99 

16.583 

9  43  13.1 

108.23 

0.075  3278 

20763 

2.81 

7.40 

22  52.7 

10 

2    4.45.38 

16.050 

10  31  45.6 

100.45 

0.080  2235 

2002.0 

2.78 

7.32 

22  55.6 

11 

2  11  36.67 

•l-17Ut27 

+11  15  45.0 

+110.47 

0.084  9331 

+1931.7 

2.75 

7.24 

22  58.7 

12 

2  18  37.14 

.  17.715 

U    0    6.3 

111.27 

0.089  4429 

18853 

2.72 

7.16 

28    1.9 

13 

2  25  47.04 

18.112 

12  44  43.7 

111.81 

0.093  7373 

17423 

2.70 

.  7.09 

23    0.3 

14 

2  33    6.59 

18.519 

13  29  30.8 

112.06 

0.097  7994 

1641.7 

2.67 

7.02 

23    8.8 

}h 

2  40.36.02 

18.984 

14  14  20.8 

112.04 

0.101 6109 

15883 

2.64 

6.96 

23  12.6 

16 

2  48  15.48 

•1-19.355 

+14  59    5.9 

+111.66 

0.105  1520 

+14163 

2.62 

«.91 

23  16.4 

17 

2  66    5.08 

•f  19 .779 

+15  43  37^  , 

+110.93 

0.108  4018 

+1290.4 

2.60 

6.86 

23  20.5 

MERCURY,  192a 
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GREENWICH  MEAiK  TIME; 


Date. 

Var.per 
Hoot. 

• 

Apparent 
DecHaatioii. 

^.per 
Hfliir. 

l4O0ffttfal&  of 

XMstanoe 
from  Earth. 

Var.per 
Hoar. 

Beati- 
diam- 
eter. 

Hot. 
Paral- 
lax. 

Traniit, 
Meridian 

of 
Orem- 

A'lOA.       • 

JbfW* 

^MBB» 

JWmfm* 

Mtm. 

NOtMm 

JVbon. 

wich. 

li  m'     g 

t 

•    /     #/ 

ff 

A 

' 

// 

ft 

h     m 

May  17 

2  56    §M 

+^jm 

-H15  48  87.8 

+110,93 

aioa40!i8 

4aSB0.4 

2.60 

6.86 

23  20.5 

18 

3    4    4.85 

«un 

16  27  47.4 

ltt.80 

0.111  3884 

1105.2 

2.58 

6J1 

23  24.7 

19 

8  12  14.75 

J0.f8t 

17  11  24.6 

1«.23 

ail8  9802 

1810;6 

2.57 

6.77 

23  29.1 

20 

8  20  34.62 

turn 

17  54  19.0 

106.22 

0:1161812 

880.8 

2.56 

6.74 

23  33.7 

21 

3  29    4.17 

ikJOB 

18  36  19.1 

100.71 

0.118  0419 

088.8 

2M 

6.71 

23  38.4 

22 

8  37  42.99 

4^jm 

+19.17  13.0 

4100.70 

0.119  4908 

+  080.4 

2.53 

6.68 

23  43.3 

23 

3  46  30.50 

Si4SL 

12  56  48.5 

09.18 

ai20  5833 

049.0 

2.53 

6.67 

23  48.3 

24 

3  55  25.99 

n4M 

20  84  53.3 

80.14 

0.121 12S0 

-f  U2w7 

2.52 

6.66 

23  53.4 

25 

4    4  28.56 

OMl 

21 11  15.0 

88.00 

0.1212619 

-   4tL2 

2.52 

6.66 

23  58.6 

26 

4  13  37.19 

nsfo 

21  45  41.8 

88JS7 

0^1209800 

MT'^O 

2.62 

6.66 

27 

4  22  50.69 

-i4a.i«7 

+22  18    2.5 

+  784)8 

0.1201225 

-400.O 

2.53 

6.67 

0    3.9 

28 

4  82    7.79 

83J0B 

22  48    6.5 

38.20 

0.118  8869 

080.2 

2.54 

6.69 

0    9.3 

29 

4  41  27  Jl 

za^jsn 

23  15  45.3 

85.96 

0.117  07^ 

802.7 

2.55 

6.72 

0  14.7 

30 

4  50  47.23 

234M 

28  40  51.3 

10.48 

0.1148429 

1008.6 

2.66 

6.76 

0  20.1 

81 

5    0    6.69 

2iJ87 

24    8  18.7 

08.78 

Oai2  1517 

ItUkl 

2.58 

6.80 

0  25.5 

June    1 

5    9  24JD6 

.+S4M 

+24  28    3.4 

+  00M 

0.109  0160 

-1880.7 

2.60 

6.85 

0  30.8 

2 

5  18  S7M 

OJ80 

24  40    3.2 

88j04 

0.105  4541 

1010.2 

2.62 

6.90 

0  36.2 

3 

5  27  47J99 

tijm 

24  54  17.5 

tt.l5 

0.101 4800 

inoa) 

2.65 

6.97 

0  41.4 

4. 

5  86  50.19 

S2wtt8 

25    5  47.2 

28.34 

0.097  1342 

1880.0 

2.68 

7.04 

0  46.5 

5 

5  45  46.15 

»4M 

25  14  84.7 

.  18^ 

0M2  42M 

2086.O 

2.70 

7.11 

0  51.5 

6 

5  54  33  J8 

H-2U810 

4^  20  43.6 

+  10;13 

0jQ87  8740 

-2170.2 

.  2.74 

7.20 

0  56.4 

7 

6    3  12.77 

autt? 

25  24  18.7 

+    0.88 

Oj082  0135 

2396.4 

2.77 

7.29 

1    1.1 

8 

6  11  41.74 

a9J96 

25^25.3 

-   0.28 

0.076  3686 

OiU.2 

2.80 

7.88 

1    5.6 

9 

6  20    0.80 

S0.M7 

25  24    9,7 

Oj08 

0.070  4469 

8817.9 

2.84 

7.48 

1  10.0 

10 

6  28    7.81 

»jm 

26  20  88.4 

itu» 

0.0642845 

2610.0 

2.88 

7.59 

1  14.2 

11 

6  36    3j81 

•f  19.068 

+85  14  58.5 

-  10.74 

0.0578906 

-2700.1 

2.92 

7.70 

1  18.2 

12 

6  48  47J92 

19  .OM 

25    7  17.2 

21.06 

0.0513012 

2189.0 

2.97 

7.82 

1  22.0 

13 

6  51  19.80 

134IM 

24  57  41.84 

28.26 

0.0445151 

2866X) 

3.02 

7.94 

1  25.6 

14 

6  58  39.19 

ISJIM 

24  46  19.6 

88.06 

0.037  5843 

8884.8 

3.06 

8.07 

1  28.9 

15 

7    5  46J6 

t7J10 

24  38  18.1 

34.83 

0:030  4327 

asoo-H) 

3.11 

8.20 

1  32.1 

16 

7  12  39.64 

•ft(k970 

+24  18  44.4 

-38^ 

0j02816a2 

-00604 

3.17 

8.84 

1  35.0 

17 

7  19  20;36 

1»4» 

24    2  45.8 

41.01 

0.015  75SI6 

8U2.6 

3.23 

8.49 

1  37.8 

18 

7  25  47.88 

154» 

28  45  29.3 

44.71 

O.O06  22Q9 

3102.5 

3.28 

8.64 

1  40.3 

19 

7  82    2  JO 

If^JiS 

28^27    1.9 

07.68 

ojoooesoe 

8208.7 

3.84 

8.79 

1  42.6 

JO 

7  38    2.89 

M.7ia 

23    7  80.4 

00.06 

9.9928281 

1061.2 

S.40 

8.95 

144.6 

21 

7  48  50.15 

-fuaw 

+22  47.  1.4 

-02.01 

9.8840778 

-0210.2 

3.46 

9.11 

1  46.4 

22 

7  49  23.76 

.  la^MH 

22  25^41.6 

84.29 

0.9770379 

8026^ 

3.52 

9.28 

1  48.0 

28 

7  54  43.60 

}»jm 

22  . 8  87.4 

mM 

9,9690103 

.  8888UI 

3.59 

9.45 

1  49.4 

24 

7  59  49.55 

U>467 

2140  55.0 

07.48 

9.960  9206 

;  8887.7 

3.65 

9.63 

1  50.6 

25 

8    4  4iA7 

UM8 

21  17  40.8- 

08.07 

919527581 

0813^ 

8.72 

9.81 

151.5 

26 

8    9  19.18 

.^-11473 

+20  54    Id 

•*60j80 

9.9445367 

-0486.7 

3.80 

10.00 

152.1 

27 

8  13  42.53 

10.071 

20  80    1.8 

80.29 

9.93e264B 

8450.2 

3.87 

10.19 

1  52.6 

28 

8  17  51.31 

1P40» 

20    5  49.1 

80.72 

'9J27  949e 

•  0472.0 

3.95 

10.89 

1  52.7 

29 

8  21  45.29 

9.«8 

19  41  29;3 

00.89 

9^96020 

3488.8 

4;02 

10.59 

1  52.7 

ao 

8  25  24.23 

JS409 

• 

19  17    8i4 

00.81 

9.911 2810 

3491.8 

4.10 

10.80 

152.4 

July    1 

8  28  47-87 

4-8J02 

+18  52  52.4 

**0047 

9.902  8476 

-0104.0 

4.18 

11.01 

1  51.8 

2 

8  81  55.92 

^7.m 

+18  28  48.2 

-60.86 

0.8944644 

-8M.1 

4.26 

11.22 

1  51.0 
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MERCURY,  1920. 


OBEENWICH  MEAN  TIME. 


Date. 

Asoeosion. 

Var.per 
Hour. 

Apfparant 
I>edixiatioa. 

Var.per 
Hour. 

Loflttfthmof 

Dlstanoa 
from  Earth. 

Var.per 
Honr. 

• 

Beal- 

diani- 

eter. 

Hot. 

Paral- 

laz. 

Transit, 
MeridiaD 

of 
Green- 

M»on. 

Jr009« 

JTboii. 

JVbofi. 

JraPO. 

JVaeii. 

VrOOW. 

JVbon. 

wich. 

h    m      8 

8 

•     /      // 

tt 

If 

ft 

h     m 

July    1 

8  28  47.87 

+  8408 

+18  52  52.4 

-60.47 

9.902  8476 

-4494.0 

4.18 

11.01 

1  61.8 

2 

8  91  55.92 

7JM 

18  28  48.2 

09.85 

9.894  4644 

tmiA 

4.26 

11.22 

1  51.0 

3 

8  34  48.06 

6Jt7 

18    5    l.ft 

88  J9 

9.886  0953 

MS2.3 

4.34 

11.44 

1  49.9 

4 

8  37  23.97 

6Jm 

17  41  39.0 

57.85 

9.877  7556 

8466J 

4.42 

11.66 

1  48.6 

5 

8  39  43.30 

5ASS 

17  18  47.0 

66.44 

9.860  4684 

8443.6 

4.61 

11.89 

1  46.9 

6 

8  41  45.71 

+  4.742 

+16  56  32.1 

-64.75 

9.8612382 

-84104> 

4.59 

12.11 

1  46.0 

7 

8  43  30.82 

4J0i5 

16  35    1.2 

62.78 

9.8531031 

8867.6 

468 

12.34 

1  42.7 

8 

8  44  58.31 

8.373 

16  14  20.8 

60.53 

9.8460829 

8818.9 

4.77 

12.67 

1  40.2 

9 

8  46    7.83 

2.618 

15  54  38.0 

4^.00 

9.837  2066 

;  8M7.8 

4.86 

12.80 

1  37.4 

10 

8  46  59.10 

1.762 

15  35  59.6 

46.17 

9,829  6061 

8167.3 

4.94 

13.03 

1  34.3. 

11 

8  47  31.84 

+  0.976 

+15  18  32.4 

-43.06 

9.822  0167 

-8071.3 

5.03 

13.26 

1  30.9 

12 

8  47  45.88 

+  0.193 

15    2  23.4 

88.65 

9.814  7781 

3067.9 

5.11 

13.48 

1  27.2 

13 

8  47  41.10 

-0J92 

14  47  S9.3 

84.98 

9.807  8337 

9085.8 

5.20 

13.70 

1  23.2 

14 

8  47  17.61 

1J74 

14  34  26.5 

M.04 

9.8012305 

'  9678.3 

5.28 

13.91 

1  18.8 

15 

8  46  35.24 

9.147 

14  22  51.4 

96^ 

9.795  0197 

9196.6 

5.35 

14.11 

1  14.2 

16 

8  45  34.60 

-3.904 

+14  12  59.4 

^49.44 

9.789  2568 

-9000.6 

5.43 

14.80 

1    9.2 

17 

8  44  16.06 

8.986 

14    4  55.8 

17.83 

9.783  9966 

9078.0 

5.49 

14.47 

1    4.0 

18 

8  42  40.37 

4.888 

13  68  44.7 

18.06 

9.779  8017 

1880.0 

5.55 

14.63 

0  58.5 

19 

8  40  48.48 

4.988 

13  54  29.8 

8.17 

9.775  2331 

,  1666.8 

5.61 

14.77 

0  52.7 

20 

1 

8  38  41.63 

6.677 

13  52  13j0 

-8.22 

9.771  8518 

1367.9 

5.65 

14.88 

0  46.6 

21 

8  36  21.34 

-o.m 

+13  61  65.3 

+  1.76 

9.769  2181 

^983.6 

5.68 

14.97 

0  40.4 

22 

8  33  49.44 

6.6«3 

13  63  86.3 

6.66 

9.767  3894 

686;9 

5.70 

15.03 

0  33.9 

23 

8  31    8.06 

6.800 

13  57  13.8 

11.45 

9.766  4175 

-319.8 

5.72 

15.07 

0  27.3 

24 

8  28  19.57 

7.183 

14    2  44.3 

16.05 

9.766  3484 

-+  164.7 

5.72 

15.07 

0  20.6 

25 

8  25  26.62 

7.900 

14  10    2.4. 

39.41 

9.767  2189 

663.7 

6.70 

15.04 

0  13.8 

26 

8  22  32.04 

-7J07 

+14  19    1.5 

+34.46 

9.769  0566 

+  909.8 

5.68 

14.98 

0    7.0 

27 

8  19  38.83 

7.146 

14  29  83.3 

28.13 

9.771  8773 

1881.1 

5.65 

14.88 

/    0      0.8 
183     68.0 

28 

8  16  50.05 

«J»7 

14  41  28.4 

81.38 

9.775  6849 

1791.3 

5.60 

14.75 

23  46.9 

29 

8  14    8.81 

6^9 

14  54  86.1 

84.18 

9.780  4704 

3i96J 

5.54 

14.59 

23  40.4 

SO 

8  11  38.15 

6.010 

15    8  45.0 

86.48 

9.786  2127 

9087J 

5.47 

14.40 

23  34.2 

31 

8    9  21.00 

-6J»4 

+15  28  43.1 

488.37 

9.792  8790 

+2064.3 

5.38 

14.18 

23  28.3 

Aag.    1 

8    7  20.13 

4.661 

15  39  17.8 

89.58 

9.800  4252 

88904 

5.29 

13.93 

23  22.7 

2 

8    5  38.08 

8.838 

16  55  16.4 

40.26 

9.808  7982 

8653.7 

5.19 

13.67 

23  17.4 

3 

8    4  17.13 

3J06 

16  11  26.2 

40.46 

9.817  9366 

8957.9 

5.08 

13.38 

23  12.5 

4 

8    3  19.27 

1.906 

16  27  34.4 

40.14 

9,827  7727 

4333A 

4.96 

13.08 

23    8.0 

5 

8    2  46.22 

-0.8M 

+16  43  28.8 

489  JX) 

9.838  2342 

+4478.9 

4.85 

12.77 

23    3.9 

6 

8    2  39.36 

+  0.376 

16  58  56.5 

87.94 

9.S49  2462 

.  4692.4 

4.73 

12.45 

23    0.3 

7 

8    2  59.80 

1.483 

17  18  45.8 

86.08 

9.860  7318 

4873.6 

4.60 

12.13 

22  57.2 

8 

8    3  48.35 

3.618 

17  27  44.4 

88.73 

9.872  6132 

5033.4 

4.48 

11.80 

^  54.5 

9 

8    5    5.57 

8.820 

17  40  40.9 

80.89 

9.884  8138 

6189.6 

4.35 

11.47 

22  62.3 

10 

8    6  51.74 

+  6JQ98 

+17  62  23.5 

437.58 

9.897  2575 

+6396.1 

4.23 

11.15 

22  60.6 

11 

8    9    6.91 

6.236 

18    2  41.0 

38.80 

9.9098700 

5280  J) 

4.11 

10.83 

22  49.4 

12 

8  11  50.92 

7.480 

18  11  22.1 

19.55 

9.922  5794 

5806 jO 

3.99 

10.62 

^  48.6 

13 

8  15    3.36 

8.603 

18  18  16.1 

14.87 

9.935  8167 

6808  i) 

3.87 

10.21 

22  48.3 

14 

8  18  43.64 

9.748 

18  23  12.3 

9.74 

9.948  0114 

8872.3 

3.77 

0.92 

22  48.5 

15 

8  22  50.95 

+10.886 

+18  26    0.2 

+  4.30 

9.9006011 

4-5314.9 

3.66 

9.64 

22  49.1 

16 

8  27  24.30 

+U4IA 

+18  26  30.7 

-•1.78 

9.973  0226 

46189.3 

3.66 

9.36 

22  50.1 

MERCXTEY,  1920. 
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OKBENWICH  MBAN  TIME; 


Date. 

htftSkm 

JiMK*  1 

DoeuDsUon. 

turn. 

Lonrtttaiior 
fromBartb. 

Bmu, 

Seoil- 
dlam- 
etir. 

JVC.' 

Tmisft, 
Ifierldka 

of 
Groon* 

Nmn. 

.MIMI. 

Mmm. 

jmpw. 

■U9t^» 

JVboA. 

Jwos. 

wieh. 

h  m      ■ 

• 

•      /        /# 

ff 

It 

// 

h     m 

Aug.  16 

8  27  24.30 

•fUMt 

+18  26  80L7 

-    1.78 

9.9730226 

•HI182.8 

3.56 

9iMt 

22  60.1 

17 

8  82  2SL4» 

isjm 

18  24  34.7 

8.00 

9.986  2165 

8008.4 

3.46 

9.10 

22  61.5 

18 

8  37  44.13 

ujm 

1820    4^ 

HM 

9.9971204 

4008^ 

3.36 

8M 

22  63.2 

19: 

8  43  27.65 

M.7tf 

18  12  63.0 

11.40 

0.008  7003 

iMA.6 

3.27 

8.63 

22  55.3 

20 

8  49  31.32 

.  UMI 

18    2  66v4 

».42 

0.019  8899 

4aBr8.o 

8.19 

8.41 

22  57.8 

21 

8  55  53^ 

-f'M.Mi 

+17  50    8.0 

-^UM 

0.030  6518 

+4800.6 

3.11 

820 

23    0.5 

22 

9    2  31.47 

iBjm 

17  34  29jO 

tt.70 

O.0409«6 

6I88J 

3.04 

8.01 

23    3.4 

23 

9    9  28J66 

17.M8 

17  16  68.8 

60.80 

0.0607484 

.  809Oa 

2.97 

7.83 

23    6.5 

24 

9  16  28.29 

i7Jie 

16  54  89.5 

86.78 

0.9600266 

89Si.4 

2.90 

7.66 

23    9.8 

25 

9  23. 42.04 

.  ift.a75 

18  30  85.2 

»M 

0.068  7648 

ano.7 

2.86 

7.61 

23  13.2 

26 

9  31    4.82 

+18  JW 

+16    8  51.6 

-nm 

0.076  9620 

48098.7 

2.80 

7.37 

23  16.8 

27 

9  38  32.88 

18.7tt 

15  34  86.5 

76.17 

0.0845835 

aooij 

2.76 

7.24 

23  20.4 

28 

9  46    4.80 

1  18J90 

15    2  68.7 

tlJl 

0.091 6611 

2084.8 

2.71 

7.12 

23  24.0 

29 

9  53  39.02 

is.9eo 

14  29    8.2 

87.28 

0.0981922 

96Q0J) 

2.67 

7.02 

23  27.7 

30 

10    1  13.94 

18J60 

13  63  15.4 

02.00 

0.104 1891 

3880.6 

2.63 

6.92 

23  31.3 

31 

10    8  48.21 

•HlSJM 

+13  15  31.5 

-06.40 

0.1096682 

+2177.6 

2.60 

6.84 

23  34.9 

fi«pt.   1 

10  16  20.68 

18  jn 

12  36    7.5 

100.43 

0.114  6465 

10174.8 

2.66 

6.76 

23  38.5 

2 

10  23  50.38 

lSJfl8 

11  5&  14.5 

108.01 

0.110 1618 

1180.1 

2.53 

6.69 

23  42.0 

3 

10  31  1^.02 

ISJOB 

11  13    3.2 

108.05 

0.123  2009 

1808.6 

2.51 

6.63 

23  45.4 

4 

10  38  38.48 

i8jao 

10  29  44.2 

100.68 

0.126  8198 

1431.6 

2.49 

6.67 

23  48.8 

5 

10  45  55.77 

+18.118 

+  9  45  26.8 

-111.81 

0.1300820 

+U66.0 

2.4B 

6.82 

23  52.0 

6 

10  53    8.06 

17J04 

9    0  20.3 

118.68 

0.132  8606 

1102.0 

2.46 

6.48 

23  55.2 

7 

11    0  15.10 

17.682 

8  14  33.0 

118.22 

0.1363290 

066.3 

2.45 

6.44 

23  68.3 

8 

11    7  16.77 

17.487 

7  28  12.5 

116.48 

0.1374684 

810.6 

2.43 

6.41 

9 

11  14  13.01 

17J80 

6  41  26.6 

117.86 

0.139  2692 

608JB 

2.42 

6J8 

0    1.3 

10 

11  21    3.84 

+17.006 

+  5  54  21.0 

-118.06 

0.140  7806 

+  660.0 

2.41 

6.36 

0    4.2 

11 

11  27  49.31 

18.786 

5    7    1.7 

118.60 

0.1^  0104 

468.1 

2.41 

6.34 

0    7.0 

12 

11  34  29.54 

16J68 

4  19  34.4 

118.74 

0.142  9749 

848.7 

2.40 

6.33 

0    9.8 

13 

11  41    4.65 

18.888 

3  32    3.5 

118.80 

0.143  6890 

817.3 

2.40 

6.33 

0  12.4 

14 

11  47  34.82 

16.116 

2  44  83.5 

118.68 

0.144  1664 

161.3 

2.40 

6.32 

0  15.0 

15 

11  54    0.22 

4-18.068 

+  1  57    8.2 

-118.41 

0.144  4192 

+    60.3 

2.39 

6.31 

0  17.5 

16 

12    0  21.06 

18.776 

1    9  51.1 

118.00 

0.144  4587 

-   26.6 

2.39 

6.31 

0  19.9 

17 

12    6  37^53 

18.608 

+  0  22  45.5 

117.48 

0.144  2946 

100.6 

2.39 

6.81 

0  22.2 

18 

12  12  49.88 

'  18.490 

-  0  24    5.7 

116.80 

0.143  9355 

160.0 

2.40 

6.82 

0  24.5 

19 

12  18  68.20 

18.060 

1  10  39.8 

116U» 

0.143  3895 

866.5 

2.40 

6.33 

0  26.7 

20 

12  25    2.81 

+18.118 

-  1  56  54.6 

-118.18 

0.142  6629 

-880.5 

2.41 

6.34 

0  28.8 

21 

12  31    8.89 

14.074 

2  42  47.8 

114.24 

0.141 7619 

411.1 

2.41 

6.36 

0  30.9 

22 

12  37    1:61 

14J88 

3  28  17.5 

118.23 

0.140  6910 

481.0 

2.41 

6.36 

0  32.9 

23 

12  42  56.20 

14.711 

4  13  21.5 

112.11 

0.139  4546 

8«0.2 

2.42 

6.38 

0  34.9 

24 

12  48  47.81 

14.601 

4  57  58.3 

110.05 

0.138  0557 

«6.3 

2.43 

6.40 

0  36.8 

25 

12  54  36.68 

+14.478 

-  5  42    6.3 

-160.71 

0.136  4972 

-662.3 

2.44 

6.43 

0  38.7 

26 

13    0  22.82 

14JI71 

6  25  43.9 

168.41 

0.134  7811 

747.7 

2.45 

6.45 

0  40.5 

27 

13    6    6.53 

14.370 

7    8  49.6 

107.00 

0.132  9086 

812.7 

2.46 

6.48 

0  42.3 

28 

13  11  47.92 

14.178 

7  61  22.1 

108.63 

0.130  8805 

877.6 

2.47 

6.51 

0  44.1 

29 

13  17  27.12 

14.080 

8  33  19.6 

104.16 

0.1286968 

M3.8 

2.49 

6.54 

0  45.7 

30 

13  23    4.23 

+14.808 

-  9  14  41.3 

-102.64 

0.126  3571 

-1007.6 

2.50 

6.58 

0  47.4 

Oct.    1 

13  28  39.38 

+18.025 

-  9  65  25.7 

-101.06 

0.123  8603 

-1078.2 

2.51 

6.^ 

0  49.1 
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GREENWICH  IIEAN  TIME. 


Date. 

Asoension. 

Vtt.por 
Boar. 

Apparent 
DodlnatJoa. 

Var.per 

Tinaiilthmof 

Pistanoe 
from  Earth. 

V«.per 
Hour. 

Semi- 
dJam- 

Bor. 

Paral- 

IKK. 

Tiaaait, 
Iteidian 

of 
Oreen- 

N&on, 

JVbon. 

Ndo9^» 

JPoMI. 

JrWfVa 

/roBM. 

XVOvli. 

Jfoon. 

wieh. 

h   m      8 

8 

Q           f              ft 

// 

// 

h     m 

Ck5t.      1 

13  28  39.38 

+13.M6 

-  9  55  25.7 

-101.06 

0.129  8608 

-MV3.2 

2.51 

6.62. 

0  49.1 

2 

13  34  12.64 

13.848 

10  35  31.4 

99.42 

0.121  2053 

1189.6 

2.62 

6.06 

0  60.7 

3 

13  39  44.11 

13.775 

11  14  57.3 

97.73 

0.118  3892 

1207.2 

2;54 

6.70 . 

0  52.2 

4 

13  45  13.83 

13.708 

11  53  41.9 

96.98 

0.1154100 

1275.8 

2.56 

6.75 

0  53.8 

5 

13  60  41.84 

13.632 

12  31  43.9 

94.18 

0.112  26« 

.  1846.8 

2.58 

6.79. 

0  65.3 

6 

13  56    8.17 

+13.M2 

-13    9    2.1 

-92.82 

0.108  9400 

-1417.5 

2.60 

6.85: 

0  56.8 

7 

14    1  32.82 

13.492 

13  45  34.9 

90.40 

0.105  4593 

1400.0 

2.62 

6JK). 

0  58.3 

8 

14    6  55.76 

13.419 

14  21  21.0 

88.43 

0.101 7912 

1500.8 

2.64 

6.96 

0  69.7 

9 

14  12  16.93 

13.345 

14  56  18.8 

86.38 

0.097  9393 

1644.0 

2.67 

7;02 

1    1.1 

10 

14  17  36.28 

13.208 

15  30  26.8 

84.28 

0.098  8963 

1724.0 

2.70 

7.09 

1    2.5 

11 

14  22  53.67 

+13.182 

-16    3  43.4 

-82.10 

0.089  6619 

-1806.8 

2.72 

7.16 

1    3.9 

12 

14  28    8.97 

13.002 

16  36    6.8 

79.84 

0.0852238 

U92.1 

2.75 

7.23 

1    5.2 

13 

14  33  22.00 

12.908 

17    7  35.3 

n.52 

0.080  5775 

1960.4 

2.78 

7.31 

1    6.5 

14 

14  38  32.55 

12J8( 

17  38    7.1 

76.11 

0.076  7164 

2071.0 

2.S1 

7.39 

1    7.7 

15 

14  43  40.35 

12.783 

18    7  39.9 

72.63 

0.070  6296 

2166.7 

2.84 

7.48 

1    8.9 

16 

14  48  45.07 

•1-12.08 

-IS  36  11.9 

-70.03 

0.0653124 

-2164.0 

2,87 

7.57 

1  10.0 

17 

14  63  46.36 

U.470 

19    3  40.6 

07.35 

0.059  75S0 

2866.8 

2.91 

7.67 

1  11.1 

IS 

14  58  43.78 

12.806 

19  30    3.8 

04.56 

0.0539487 

2472.3 

2.95 

7.77 

1  12.1 

19 

15    3  36.82 

12.1U 

19  55  18.7 

01.66 

0.047  8848 

2181.6 

2.99 

7.88 

1  13.0 

20 

15    8  24.91 

11.802 

20  19  22.7 

58.65 

0.041 5667 

2094.0 

3.04 

8.00 

1  13.9 

21 

15  13    7.38 

•(•11.642 

-20  42  12.7 

-55.50 

0.034  9463 

-2811.9 

3.08 

8.12 

1  14.7 

22 

15  17  43.45 

11.300 

21    3  45.4 

52.21 

0.026  0638 

2032.6 

3.13 

8.25 

1  15.3 

23 

15  22  12.29 

11.087 

21  23  57.6 

48.78 

0.020  8672 

3066.8 

3.19 

8.39 

1  15.8 

24 

15  26  32.86 

10.670 

21  42  45.2 

45.16 

0.013  3789 

8184.1 

3.24 

8.63 

1  16.2 

25 

15  30  44.06 

10.254 

22    0    4.0 

41.37 

0.005  5818 

3813.0 

3.30 

8.69 

1  16.5 

26 

15  34  44.60 

-!•  9.781 

-22  15  49.6 

-37.88 

9.997  4709 

^8445  JS 

3.36 

8.85 

1  16.5 

27 

15  38  33.06 

9.246 

22  29  56.6 

38.17 

9.989  0428 

8577.9 

3.43 

9.02 

1  16.4 

28 

15  42    7.84 

8.640 

22  42  19.7 

28.71 

9.980  2974 

3709.7 

3.49 

9.20 

1  16.0 

29 

15  45  27.13 

7.955 

22  52  52.7 

28.09 

9.971 2384 

3888.9 

3.57 

9.40 

1  15.4 

30 

15  48  28.97 

7.183 

23    1  28.6 

18.94 

9.961 8748 

3063.0 

3.65 

9.61 

1  14.4 

31 

15  61  11.17 

+  6.317 

-23    7  59.2 

-18^ 

9.952  2224 

-4079.0 

3.73 

9.82 

1  13.2 

Nov.    1 

15  53  31.35 

5.348 

23  12  16.4 

7.81 

9.942  3055 

4182.7 

3.82 

10.05 

1  11.6 

2 

15  55  26.98 

4.270 

23  14  10.7 

-    1.64 

9.932  1592 

4269.1 

3.91 

10.29 

1    9.5 

3 

15  56  55.37 

3.077 

23  IB  31.4 

+    5.00 

9.921 8324 

4882.1 

4.00 

10.54 

1    7.0 

4 

15  57  53.75 

1.760 

23  10    7.0 

12;13 

9.911 3898 

4804.2 

4.10 

10.79 

1    4.0 

5 

15  58  19.37 

-f- 0.348 

^23    3  45.3 

•H9.78 

9.900  9163 

-4356.3 

4.19 

11.06 

1    0.5 

6 

15  58    9.62 

-  1.176 

22  54  13.6 

27.96 

9.890  5197 

4»d^ 

4.30 

11.32 

0  56.4 

7 

15  57  22.23 

2.786 

22  41  19.2 

86.66 

9.880  3381 

4179.3 

4.40 

11.59 

0  51.7 

8. 

15  55  55.46 

4.461 

22  24  50.5 

45.80 

9.870  5175 

3967a 

4.50 

11.86 

0  46.3 

9 

15  53  48.44 

6.133 

22    4  38.5 

55.23 

9.861 2627 

3710.3 

4.59 

12.11 

0  40.2 

10 

15  51    1.40 

-  7.775 

-21  40  38.5 

•«>  64.76 

9.852  7832 

-3839.5 

4.69 

12.35 

0  33.5 

11 

15  47  36.08 

9.311 

21  12  51.9 

74.05 

9.845  3188 

2867.9 

4.77 

12.57 

0  26.2 

12 

15  43  35.91 

10.667 

20  41  29.6 

82.66 

9.839  0967 

2294.7 

4.84 

12.75 

0  18.2 

13 

15  39    6.17 

11.762 

20    6  53.6 

90.00 

9.834  3757 

1636.0 

4.90 

12.89 

0    9.9 

14 

15  34  14.02 

12.523 

19  29  39.2 

95.78 

9.831 3586 

876.4 

4.92 

12.98 

/   0      1.1 
\28    fi2.1 

15 

15  29    8.19 

-12.893 

-18  50  34.7 

•1-99.18 

9.830  2156 

-    68.8 
+  766.7 

4.93 

13.01 

23  43.1 

16 

15  23  56.54 

-12.839 

-18  10  40.3 

•1-99.88 

9.831 0509 

4.92 

12.98 

23  34.1 

MERCURY,  1920. 

GBEENWICH  MEAN  TIME. 


141 


Date. 

Asoenilon. . 

Vsr.per 
Hoar. 

Apparent 
Deelloatlon. 

Yar.per 
Poiir. 

Lonrittunof 

fiistanoe 
from  Earth. 

Var.per 
Hour. 

Semi- 
diani- 
eter. 

Hor. 

Paml- 

lax. 

Transit, 

Meridian 

of 

Green- 

JVoMI. 

JVbfW. 

JRmmi. 

Jroon. 

JbOA. 

JRmhi. 

Noon, 

JR)#1I. 

wich. 

1 

h   IB      i 

8 

m       t         tt 

/# 

ft 

n 

h     m 

Nov.  16 

15  23  58.54 

rl2.839 

-18  10  40.3 

+00.89 

9.831 0509 

+  766.7 

4.92 

12.98 

23  34.1 

17 

15  18  55.37 

12.355 

17  31    3.7 

97.66 

9.833  8909 

1596.0 

4.90 

12.90 

23  25.4 

18 

15  14    8.70 

11.471 

16  52  56i) 

92.51 

9.838  6789 

2384.6 

4.84 

12.76 

23  17.2 

19 

15    9  47.5$ 

10.340 

16  17  24.7 

84.68 

9.845  2801 

3102.3 

4.77 

12.57 

23    9.5 

20 

15    5  59.3( 

8.735 

15  45  29.1 

74.63 

9.853  4947 

3726.0 

4.68 

12.83 

23    2.4 

21 

15    2  49.7T 

-  7.040 

-15  17  55.7 

4«3.94 

9.863  0783 

+4241.6 

4.57 

12.06 

22  56.0 

22 

15    0  22.3$ 

5.285 

14  55  16.0 

• 

50.25 

9.873  7625 

4643.1 

4.47 

11.77 

22  50.3 

23 

14  58  38.7T 

3.304 

14  37  47.1 

87.15 

9.885  2760 

4933.4 

4.35 

11.46 

22  45.3 

24 

14  57  39.2a 

-  1.576 

14  25  31.9 

24.18 

9.897  3606 

5120.9 

4.23 

11.15 

22  41.1 

25 

14  57  22.51 

+  0.172 

14  18  22.4 

11.73 

9.909  7837 

5217.7 

4.11 

10.83 

22  37.5 

26 

14  57  46.68 

+  1.819 

-14  16    1.9 

+  0.13 

9.922  3437 

+5237.8 

4.00 

10.52 

22  34.6 

27 

14  58  48.89 

3.344 

14  18    7.8 

-10.44 

9.934  8727 

5194.2 

3.88 

10.22 

22  32.2 

28 

15    0  26.17 

4.741 

14  24  14.x 

19.90 

9.947  2362 

5101.5 

3.78 

9.94 

22  30.4 

29 

15    2  35.39 

6.006 

14  33  53.5 

28.19 

9.959  3300 

4971.3 

3.66 

9.66 

22  29.1 

30 

15    5  13.41 

7.142 

14  46  38.3 

35.35 

9.971 0765 

4813.8 

3.57 

9.41 

22  28.2 

Dec.    1 

15    8  17.24 

•1-  8.158 

-15    2    1.9 

Ml  .43 

9.982  4210 

+4637.5 

3.48 

9.16 

22  27.7 

2 

15  11  44.11 

9.064 

15  19  39.1 

.46.50 

9.993  3268 

4449.2 

3.40 

8.94 

22  27.5 

3 

15  15  31,49 

9.868 

15  39.  6.8 

60.65 

0.003  7722 

4254.7 

3.31 

8.72 

22  27.6 

4 

15  19  37.05 

10.562 

16    0    3.8 

63.97 

0.013  7474 

4057.8 

3.24 

8.52 

22  28.0 

6 

15  23  58.77 

11.215 

16  22  11.4 

56.54 

0.023  2504 

3861.8 

3.17 

8.34 

22  28.7 

6 

15  28  34.8$ 

+11.778 

-16  45  12.3 

-58.44 

0.032  2868 

+3660.2 

3.10 

8.17 

22  29.5 

7 

15  33  23.61 

12.279 

17    8  51.7 

59.75 

0.040  8663 

3481.3 

3.04 

8.01 

22  30.6 

8 

15  38  23.7$ 

12.725 

17  32  56.2 

60.55 

0.049  0018 

3299.4 

2.98 

7.86 

22  31.8 

9 

15  43  34.05 

13.125 

17  57  14.2 

60.88 

0.056  7086 

3124.2 

2.93 

7.72 

22  33.2 

10 

15  48  53.44 

13.484 

18  21  35.2 

60.81 

0.064  0035 

2956.0 

2.88 

7.69 

22  34.7 

11 

15  54  21.00 

+13.808 

-18  45  50.2 

-60.89 

0.070  9032 

+2795.0 

2.84 

7.47 

22  36.3 

12 

15  59  55.96 

14.101 

19    9  51.2 

59.65 

0.077  4251 

2641.2 

2.80 

7.36 

22  38.1 

13 

16    5  37.62 

14.367 

19  33  31.1 

58.63 

0.083  5864 

2494.4 

2.76 

7.26 

22  39.9 

14 

16  11  25.39 

14.610 

19  56  43.7 

57.38 

0.089  4037 

2354.4 

2.72 

7.16 

22  41.9 

16 

16  17  18.76 

14.834 

20  19  23.5 

55.90 

0.094  8928 

2221.0 

2.69 

7.07 

22  43.9 

16 

16  23  17.29 

+15.040 

-20  41  25.5 

-^.23 

0.100  0693 

+2093.7 

2.66 

6.99 

22  46.0 

17 

16  29  20.57 

15.231 

21    2  45.3 

52.39 

0.104  9473 

1972.3 

2.62 

6.91 

22  48.2 

18 

16  35  28.28 

15.409 

21  23  19.1 

50.40 

0.109  5407 

1856.5 

2.69 

6.84 

22  50.4 

19 

16  41  40.1} 

15.575 

21  43    3.2 

48.26 

• 

0.113  8624 

1745.7 

2.57 

6.77 

22  52.8 

20 

16  47  55.80 

15.731 

22    1  54.5 

46.00 

0.117  9240 

1639 JB 

2.54 

6.71 

22  55.1 

21 

16  54  15.12 

+15.878 

-22  19  50.2 

•43.62 

0.121  7367 

+1538.3 

2.52 

6.65 

22  57.6 

22 

17    0  37.8d 

16.017 

22  36  47.4 

41.13 

0.125  3107 

1440JB 

2.50 

6.59 

23    0.1 

23 

17    7    3.83 

16.148 

22  52  43.8 

38.55 

6.128^557 

1347.3 

2.48 

6.54 

23    2.6 

24 

17  13  32.89 

16.272 

23    7  37.2 

35.88 

0.131  7806 

1257.2 

2.47 

6.50 

23    5.2 

25 

17  20    4.85 

16.390 

23  21  25.4 

33.13 

0.134  6927 

il70J 

2.45 

6.45 

23    7.8 

26 

17  26  39.59 

+16.504 

-23  34    6.5. 

-•30.29 

0.137  3996 

+1066.0 

2.43 

6.41 

23  10.5 

27 

17  33  I6.95 

16.611 

23  45  38.7 

'27.38 

0.139  9075 

1004.4 

2.42 

6.38 

23  13.3 

28 

17  39  56.89 

16.714 

23  56    0.3 

124.40 

0.142  2226 

925.2 

2.41 

6.34 

23  16.0 

29 

17  46  39.20 

16.811 

24    5    9.6 

21.86 

0.144  3502 

848.0 

2.39 

6.31 

23  18.8 

30 

17  53  23.80 

16.904 

24  13    5.1 

18.26 

0.146  2946 

772.B 

2.38 

6.28 

23  21.7 

31 

18    0  10.57   +16.W3  1 

-24  19  45.3 

-15.09 

0a48  0598 

+  608.7 

2.38 

6.26 

23  24.5 

32 

18    6  59.41 

.  .  .  •  1 

-24  25    8.9 

•  •  . 

0.149  6493  1 

.      a      • 

2.37 

6.23 

23  27.5 
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Date. 

HeUocentrJ« 

Lonsitude, 

Mean  Eqt]in«x 

of  Date. 

Var.  per 
Day. 

Bedoetloa 
to  Orbit. 

flellooeDtrlo 
Latitade. 

Var.  per 
.     Day. 

LoorlthmoC 
Rai(fioBy«otof. 

Var.  per 
Day. 

•      /      II 

•    t     tt 

1      tt 

0        r          /r 

/      ft 

Jan. 

1 

211  37  41.5 

3    9  46.0 

-  6  44.9 

+1  54  37.8 

-22  34.7 

9.9876888 

+40667 

2 

214  45  41.9 

3    6  17.2 

5  30.4 

1  32  15.2 

22  18.0 

9.6416365 

88184 

8 

217  50  21.9 

3    8    5.8 

4  13.4 

1  10    0.4 

22  10.2 

9.645  3205 

35107 

4 

220  51  59.3 

3   0  ii.g 

2  54.8 

0  47  55.5 

21  50.8 

9.648  7358 

32806 

5 

228  50  51.4 

2  57  35.0 

185.4 

0  26    2.5 

21  46.8 

9.651  8823 

30123 

■ 

6 

226  47  14.6 

2  55  14.0 

-  0  16.1 

+0    4  23.5 

-21  81.5 

9.654  7608 

+27419 

; 

7 

229  41  24,6 

2  53    8.0 

+  1    2.4 

-0  16  59.9 

21  15.1 

9.657  3723 

24782 

8 

232  33  36.8 

2  51  18.1 

2  19.3 

0  38    6.2 

20  57.8 

9.659  7175 

22123 

0 

235  24    5.5 

2  40  41.8 

3  84.1 

0  58  54.0 

20  38.1 

9.661  7973 

10475 

\ 

10 

238  13    5.0 

2  48  10.5 

4  46.2 

1  19  22.1 

'.    20  17.0 

9.663  6129 

16837 

^ 

11 

241    0  48.9 

2  47  10.6 

+  5  54.9 

-1  39  29.4 

-10  56.5 

9.665  1651 

+14210 

I 

12 

248  47  30;5 

2  46  14.8 

6  59.9 

1  59  14.7 

19  34.0 

9.666  4551 

11589 

13 

246  33  22.8 

2  45  31.8 

8    0.6 

2  18  37.0 

10  10.5 

9.667  4832 

8076 

14 

249  18  38.4 

2  45    1.5 

8  56.6 

2  37  35.3 

18  46.0 

9.668  2504 

6368 

15 

252    3  30.0 

2  44  43.7 

9  47.4 

2  56    8.6 

18  20.4 

9.668  7569 

3765 

16 

254  48    9.9 

2  44  38.1 

+10  82.8 

-3  14  15.7 

-17  53.7 

9.669  0034 

+  1164 

« 

17 

257  32  50.8 

2  44  44.6 

11  12.3 

3  31  55.6 

17  25.0 

9.668  9897 

-1436 

18 

260  17  43.8 

2  45    3.5 

11  45.7 

3  49    7.0 

16  56.8 

9.668  7162 

4036 

19 

268    3    1.4 

2  46  84.6 

12  12.6 

4    5  48.7 

16  26.4 

9.668  1824 

0630 

20 

265  48  56.6 

2  46  17.0 

12  82.8 

4  21  59.3 

15  54.6 

9.667  3883 

0247 

t 

21 

268  35  41.4 

2  47  13.7 

+12  46.0 

-4  37  37.3 

-15  21.2 

9.666  3328 

-11862 

22 

271  23  28.2 

2  48  22.0 

12  52.0 

4  52  41.1 

14  46.1 

9.665  0157 

14481 

23 

274  12  29.8 

2  40  43.4 

12  50.6 

5    7    8.9 

14     0.1 

9.663  4362 

17110 

24 

277    2  59.3 

2  51  17.8 

12  41.6 

5  20  58.6 

13  30.0 

9.661  5933 

10750 

25 

279  55    9.8 

2  58    5.5 

12  25.0 

5  34    8.2 

12  48.7 

9.659  4859 

22300 

26 

282  49  15.0 

2  56    7.2 

+12    0.7 

-5  46  85.2 

-12    4.8 

9.657  1131 

-25050 

27 

285  45  28.9 

2  57  23.1 

11  28.5 

5  58  16.9 

11  18.2 

9.654  4739 

27726 

28 

288  44    6.1 

2  56  53.8 

10  48.6 

6    9  10.5 

10  28.4 

9.651  5675 

30104 

29 

291  45  21.6 

3    2  30.8 

10    1.0 

6  19  12.6 

0  35.2 

9.648  3929 

33089 

80 

294  49  30.9 

3    5  41.5 

9    5.8 

6  28  19.7 

8  38.4 

9.644  9497 

35776 

81 

297  56  50.1 

8    8  50.7 

+  8    3.3 

-6  36  28.0 

-  7  87.4 

9.641  2378 

-88463 

Feb. 

1 

301    7  36.1 

3  12  35.1 

6  53.8 

6  43  33.0 

6  31.0 

9.637  2573 

41146 

2 

304  22    6.8 

3  16  28.3 

5  87.8 

6  49  30.2 

5  21.6 

9.633  0090 

43817 

8 

307  40  38.8 

8  20  30.0 

4  15.8 

6  54  14.3 

4    5.8 

9.628  4946 

46168 

4 

311    3  32.5 

8  25  10.7 

2  48.5 

6  57  39.8 

2  44.1 

9.623  7165 

40087 

5 

314  31    6.9 

8  80    1.5 

+  1  16.8 

-6  59  40.5 

-  1  16.2 

9.618  6788 

-61660 

6 

818    3  42.8 

3  35  12.8 

-  0  18.2 

7    0  10.0 

+  0  18.5 

9.613  3866 

54175 

7 

321  41  39.6 

3  40  45.4 

1  55.3 

6  59    1.1 

2    0.5 

9.607  8465 

56610 

8 

325  25  20.8 

3  46  30.7 

8  83.1 

6  56    6.4 

3  50.2 

9.602  0681 

58030 

9 

329  15    6.5 

3  52  56.4 

5    9.8 

6  51  18.0 

5  48.0 

9.596  0631 

61137 

10 

333  11  20.6 

3  50  85.5 

-  6  43.5 

-6  44  27.5 

+  7  54.3 

9.589  8462 

-63172 

11 

337  14  25.0 

4    6  87.1 

8  12.0 

'6  35  26.5 

10    0.3 

9.583  4355 

65001 

t 

12 

341  24  42.8 

4  14    1.1 

9  83.0 

6  24    6.1 

12  32.8 

9.576  8536 

06580 

13 

345  42  34.4 

4  21  46.6 

10  43.8 

6  10  18.0 

15    4.0 

9.570  1276 

67878 

14 

350    8  22.8 

4  20  62.6 

11  41.8 

5  53  53.7 

17  44.0 

9.563  2899 

68814 

15 

354  42  26.0 

4  88  17.7 

-12  24.0 

-5  34  45.9 

•f20  31.8 

9.556  3787 

-60335 

16 

859  25    3.2 

4  46  50.1 

-12  47.9 

-5  12  43.1 

+23  24.6 

9.549  4391 

-60872 

% 
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VCfR  GREEKWIOH  M£AN  NOON. 


Date. 

ofDttU. 

Vlff.  per 
Day. 

i 

RfidActidi 
to  Orbit 

■ 

IMIoMalrio 
LatitQda. 

Var.per 
Day. 

Loanrithm  o( 
BadlnsVeator. 

Var.per 
Day. 

•        f          fr 

•    t      tf 

r      f) 

*     f      ft 

t      tt 

Feb.       16 

359  25    3.2 

4  46  894 

-12  47^9 

-5  12  48.1 

<f38  34.6 

9.549  4391 

-69373 

IT 

4  16  28.7 

4  55  68.8 

12  60.8 

4  47  55.5 

36  31.1 

9.542  5228 

68857 

18 

9  16  53.8 

5    4  67  J 

12d0;7 

4  20    5.6 

29  18.7 

9.535  6887 

67714 

19 

14  26  25.6 

5  14    5S 

11  46»0 

3  49  18.9 

33  14.1 

9.529  0084 

66870 

20 

19  45    4.7 

$  »  11.6 

10  36il 

3  15  39.4 

86    8.6 

9.522  5402 

63268 

21 

25  12  45.7 

6  83    8.0 

-  9    1.3 

-2  39  15.4 

4417  42.8 

9.516  3783 

-89834 

22 

30  49  14.7 

6  40  46<8 

7    3:4 

2    0  20.5 

69    4.4 

9.510  6023 

55540 

23 

36  34    9.1 

5  48  67JK 

4  45^7 

1  19  13.8 

43    4.0 

9.505  2996 

50366 

24 

42  26  56.5 

5  86  80.8 

-  2  12;9 

-0  36  20.0 

48  VA 

9.500  5560 

44325 

25 

48  26  53.9 

6    8  15.4 

+  0  28.8 

+0    7  50.3 

44  86.0 

9.496  4620 

87463 

26 

54  33    7.7 

•    0     IJI 

+  3  11.9 

+0  52  41.1 

444  56.0 

9.493  0905 

-39859 

27 

60  44  34.0 

6  18  88.8 

5  4&4 

1  37  32.4 

44  87.8 

9.490  5124 

91617 

28 

66  59  59.3 

6  16  58.8 

8    9.9 

2  21  41.1 

48  83.7 

9.488  7826 

12917 

29 

73  18    2.3 

6  18  59.1 

10    8.6 

3    4  23.3 

41  444S 

9.487  9386 

-3928 

Mar.        1 

79  37  15.7 

6  10  18.7 

11  38;o 

3  44  56.2 

89  14.7 

9.487  9999 

4  5150 

2 

85  56    9.3 

6  18  18.3 

+lt  33.5 

H-4  22  40.2 

•f36    7.5 

9.488  9647 

414113 

3 

92  13  12.0 

6  15  87.6 

12  52.3 

4  57    0.6 

33  38.6 

9.490  8118 

82761 

4 

98  26  65.9 

6  11  86.4 

12  34.5 

5  27  29.4 

36  36.7 

9.493  5005 

80918 

5 

104  35  58.3 

6    6  16.0 

11  4211 

5  53  46.5 

31    6.4 

9.496  9739 

88433 

6 

110  89    4.4 

8  50  46.4 

10  19.2 

6  15  39.4 

19  88.7 

9.501 1617 

45190 

7 

116  35    9.8 

0  53  15JI 

+  8  3L3 

+6  33    3.5 

416  10.0 

9.505  9842 

451116 

8 

122  23  ;i9.0 

8  48  57.0 

6  24.8 

6  46    1.2 

10  46.8 

9.511  3558 

56170 

9 

128    2  61.2 

8  86    3.8 

4    9.4 

6  54  40.9 

6  84.8 

9.517  1889 

60346 

10 

133  33  15.0 

8  36  43.1 

+  1  42,6 

6  59  15.9 

4  8  88.1 

9.523  3964 

63668 

11 

138  54  ;i0.4 

8  16    7.0 

-  0  4a7 

7    0    3.0 

-  1    0.8 

9.529  8942 

66169 

12 

144    5  27.2 

6    6  36.4 

-  2  58.5 

+6  57  20.9 

-4  194» 

9.536  6037 

467907 

13 

149    7    4.0 

4  56  48.9 

5    0.5 

6  51  80.1 

7  18.4 

9.543  4526 

68968 

14 

153  59    6:7 

4  47  10.1 

7    1.6 

6  42  50.8 

9  56.8 

9.550  3756 

69399 

15 

158  41  47.1 

'4  38    4.8 

#41,6 

6  31  43.2 

13  15.3 

9.557  3142 

69289 

16 

163  15  21.8 

4  39    041 

10    5.0 

6  18  26.5 

H  18.1 

9.564  2178 

68710 

17 

167  40  10.9 

4  30  83.8 

-11  11.4 

+6    3  18.7 

-15  57J 

9.571  0426 

467723 

18 

171  56  37.8 

4  13  38.0 

12    0.6 

5  46  36.4 

17  34.5 

9.577  7509 

66391 

19 

176    5    5.2 

4    4  87.1 

12  33.1 

5  28  34.5 

18  87.0 

9.584  3112 

64770 

20 

180    6    0.1 

3  57  17.0 

12  4^6 

5    9  26.6 

10  86.7 

9.590  6969 

62908 

21 

183  59  47.9 

8  50  23.9 

12  51.3 

4  49  24.8 

3D  25.3 

9.596  8863 

60849 

22 

187  46  54.5 

8  43  54.6 

-12  381.2 

+4  28  39.5 

-31    8.8 

9.602  8615 

458632 

23 

191  27  45.3 

8  87  51.4 

12  14.7 

4    7  20.1 

31  83.6 

9.608  6084 

56267 

24 

195    2  45.5 

8  83  18.0 

11  39.2 

8  45  34.8 

31  65.8 

9.614  1155 

58840 

25 

198  32  19.3 

8  26  58.4 

10  54.1 

3  23  30.6 

33  11J> 

9.619  3739 

51317 

26 

201  56  50.0 

8  33    6.7*^ 

10  a6 

3    1  13.7 

S3  31.8 

9.624  3770 

48738 

27 

205  16  40.1 

8  17  sr.i 

~  ^    0.0 

+2  38  49.3 

-33  36.6 

9.629 1195 

446111 

28 

208  32  11.2 

8  18  28.8 

7  53.7 

2  16  22.0 

33  37.4 

9.633  5982 

43458 

29 

211  43  43.9 

8    9  40.2 

6  4^.7 

1  53  55.7 

38  94.6 

9.637  8105 

40788 

30 

214  51  37.9 

8    6  10.0 

5  28.1 

1  31  33.8 

33  18.7 

9.641  7549 

88101 

31 

217  56  11.9 

8    8    0.1 

4  ILO 

1    9  19.3 

33    9.9 

9.645  4306 

35412 

Apr.        1 

220  67  43.9 

8    0    6.8 

-  2  52.4 

+0  47  14.7 

-n  50.0 

9.648  8374 

432724 

2 

228  66  61.1 

3  57  80.4 

'--  1  3S.0 

+0  26  22.1 

-31  45.0 

9.651  9756 

430041 
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MERCURy,  1920. 


FOR  GREENWICH  MEAN  NOON. 


IJate. 

Heliocentric 

Longitude, 

Mean  ISquinox 

o(  Date. 

Var.  per 
Day. 

Bedoetidb 
toQrbiti 

BUJawatrio 
LaUbide. 

Varper 
Day. 

Lomrithm  of 
Radius  Vector. 

Var.  per 
Day. 

e         /           /r 

9          t            If 

1           19 

•       r        3 

#      // 

• 

Apr.         1 

220  57  43.9 

8    0    6.8 

-  2  52^ 

+0  47  14.7 

-21  69.0 

9.648  8374 . 

4^2724 

2 

223  56  31.1 

2  67  80.4 

1  33.0 

0  25  22.1 

21  45.9 

9.651  9756 

30041 

3 

226  52  50.0 

a  65    9.9 

--  0  13.7 

+0    3  43.5 

21  ZIJO 

9.654  8459 

27366 

4 

229  46  56.1 

2  53    4.9 

+  1    4.8 

-0  17  39.4 

21  14.6 

9.657  44191 

24098 

5 

232  39    4.8 

2  51  14.9 

2  21.7 

0  38  45.1 

20  60.6 

9.659  7859 

22041 

6 

235  29  30.6 

2  49  39.0 

+  3  36.4 

-0  59  32.3 

*-20  37.6 

9.661  8576 

+19393 

7 

238  18  27.5 

2  48  17.1 

4  48.4 

1  19  59.8 

20  17.2 

9.663  6649 

16756 

8 

241    6    9.3 

2  4-f    8.7 

5  57.0 

1  40    6.4 

19  663 

9.665  2091 

1412S 

9 

243  52  49;2 

2  40  13.2 

7    li8 

1 

1  59  51.0 

19  83.3 

9.666  4908 

11S07 

10 

246  38  40.1 

2  46  30.8 

8    2;4 

2  19  12.6 

19    9.8 

9.667  5108 

8895 

11 

249  23  54.9 

2  46    0.8 

+  8  58.2 

-2  38  10.2 

-14  45.2 

9.668  2699 

+  62R7 

12 

252    8  45.9 

2  44  43.3 

9  4819 

2  56  42.6 

18  19.6 

9.668  7684 

3684 

13 

254  53  25.6 

2  44  38.1 

10  34,1 

.     3  14  48.9 

17  62.9 

9.669  0067 

+  1063 

14 

257  38    6.2 

2  44  46.1 

11  13,4 

3.32  27.9 

17  24.9 

9.668  9851 

-  1516 

15 

260  22  59.9 

2  45    4.3 

11  46.6 

3  49  38.4  . 

16  66.9 

9.668  7034 

4116 

16 

263    8  18.9 

2  46  85.7 

-H2  13;3 

-4.  6  19.2 

-16  25.4 

9.668  1617 

-6720 

17 

265  54  15.4 

il  46  19^ 

12  33.3 

4  22  28.8 

16  533 

9.667  3593 

9328 

18 

268  41    1.9 

2  47  16.7 

12  46.3 

4  38    5.8 

16  20.2 

9.666  2959 

11942 

19 

271  28  50.9 

2  48  24.4 

12  52;o 

4  53    8.5 

14  44.9 

9.664  9706 

14564 

20 

274  17  55.0 

2  49  46J 

12  50.4 

5    7  35.1 

14    8.0 

9.663  3828 

17193 

21 

277    8  27.4 

2  61  20.9 

+12  4L2 

-5  21  23.7 

-13  2&JS 

9.661  5316 

-19832 

22 

280    0  41.2 

2  68    9.1 

12  24.4 

5  34  32.0 

12  47.4 

9.659  4160 

22482 

23 

282  54  50.2 

2  66  U.2 

U  59.8 

5  46  57.6 

12    3.4 

9.657  0349 

26141 

24 

285  51    8,4 

2  67  27.6 

11  27,4 

5  58  37^9 

11  16.7 

9.654  3875 

27800 

25 

288  49  50.3 

2  69  6d<8 

10  47'2 

6    9  29.9 

10  26.8 

9.651  4727 

30487 

26 

291  51  11.0 

3    2  46.2 

+  9  59L4 

-6  19  80.4 

-9  33.6 

9.648  2898 

-83172 

27 

294  55  25.9 

8    6  47.4 

9    4.0 

j6  28  35.8 

8  86.5 

9.644  8382 

36860 

28 

298    2  51.3 

8    9    6.2 

8    1.2 

6  36  42.1 

7  86.4 

9.641 1176 

88548 

29 

301  13  44.1 

8  12  42.2 

6  51.6 

6  43  45.1 

6  293 

9.637  1288 

41228 

30 

304  28  21.5 

3  16  86.7 

5  35.4 

6  49  40.1 

6  193 

9.632  8723 

48000 

May         1 

307  47    1.8 

3  20  48.0 

+  4  13.2 

-6  54  21.9 

-4    33 

9.628  3496 

-40549 

2 

311  10    3.9 

8  26  19.5 

2  45.7 

6. 57  44.8 

2  41.5 

9.623  5635 

49168 

8 

314  37  47.4 

3  30  10.8 

+  1  13.9 

6  59  42.8 

-  1  13.4 

9.618  5175 

61741 

4 

318  10  82.5 

3  36  22.8 

-  0  21.2 

7    0    9.4 

+  0  21.5 

9.613  2174 

64253 

6 

321  48  40.2 

3  40  66a 

1  58.4 

6  58  57.4 

2    33 

9.607  6697 

56684 

6 

325  32  32.0 

a  46  61.2 

-  3  36.1 

-6  55  59.3 

+  3  533 

9.601  8841 

-60000 

7 

329  22  30.0 

3  53    8.4 

5  12,8 

€  51    7.2 

6  513 

9.595  8722 

61203 

8 

333  18  56.4 

8  60  48.3 

6  4a3 

6  44  12.8 

7  68.4 

9.589  6490 

63233 

9 

337  22  14.1 

4    6  60.7 

8  14.7 

6  35    7.5 

10  13.6 

9.583  2325 

65058 

10 

341  32  45.1 

4  14  16.2 

9  35.4 

.6  23  42.7 

12  87.4 

9.576  6457 

66685 

11 

345  50  51.7 

4  22     1.5 

-10  45l8 

-6    9  49.8 

+16    9.7 

9.569  9154 

-67913 

12 

350  16  54.9 

4  30    8.2 

11  43,3 

5  53  20.6 

17  49.9 

9.563  0749 

68836 

13 

354  51  14.4 

4  38  33.7 

12  25.0 

5  34    7.6 

20  37.2 

9.556 1621 

60344 

14 

359  34    7.8 

4  47  16.7 

12  4^3 

5  12    4.4 

23  30.0 

9.549  2223 

60364 

15 

4  25  50.1 

4  56  10.7 

12  50.6 

4  47    6.4 

26  263 

9.542  3077 

68830 

16 

9  26  32.3 

6    5  14.9 

-12  29.7 

-4  19  11.0 

+29  24.2 

9.535  4772 

-6766S 

17 

14  36  51.2 

6  14  23.0 

-U  44.2 

-3  48  18.8 

+32  19.6 

9.528  7975 

-05802 

MEROmRT,  1920. 
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FOR   GREENWICH  MEAN  NOON. 


Bate. 

HUIooenMc 
of  Date. 

Var.  per 
Day. 

Badaetifib 
toOrbtt. 

BaUaoantrIc 
LsUtQcto. 

Var.per 
Day. 

Loarithm  of 
RaSusVeator. 

Var.per 
Day. 

m       t         It 

•    f     ft 

f            19 

•     t      tt 

f     // 

May       17 

14  86  21.2 

ft  14  »i> 

-1144.2 

-3  48  18.8 

482  194 

9.628  7975 

-69892 

18 

19  66  17.4 

5  38  S8.6 

10  33^ 

3  14  34.0 

86    8.7 

9.622  3424 

63168 

19 

26  23  16.1 

6  92  iH.e 

8  68  JO 

2  38    6.1 

87  46.8 

9.616 1913 

69712 

20 

31    0    0.4 

5  41     2S 

6  69.4 

1  69    6.8 

40    8.6 

9.610  4289 

65390 

21 

36  46  10.1 

5  40  U.0 

4  41.1 

1  17  55.3 

42    8.8 

9.506 1426 

50192 

22 

42  38  11.7 

5  M  48^ 

-  2    8.0 

-0  34  68.6 

448  40.0 

9.500  4196 

-44124 

23 

48  88  21.7 

•    S  37.a 

+  0  33.9 

+0    9  13.6 

44  88.2 

9.496  3452 

87231 

24 

64  44  46.8 

•    0  11^ 

3  16.9 

0  64    6.0 

44  684 

9.492  9978 

39603 

26 

60  66  21.2 

6  IS  4«JI 

6  63.0 

1  38  66.6 

44  86j0 

9.490  4464 

31353 

26 

67  11  52.7 

•  17    8.2 

8  13j9 

2  23    2.3 

a  80.0 

9.488  7427 

13889 

27 

73  29  69.2 

•  18  asj 

•flO  11.9 

+3    6  41.1 

441  40J 

9.487  9269 

-8646 

28 

79  49  13.4 

e  19  18.1 

11  40.3 

3  46    9.4 

80    9.4 

9.488  0164 

+  6433 

29 

86    8    4.9 

8  18    9.6 

12  34.6 

4  23  47.6 

86    1.0 

9.4890093 

14388 

30 

92  26    2.7 

6  15  81.8 

12  62.3 

4  68    1.0 

82  21.4 

9.490  8834 

23036 

31 

98  38  39.0 

6  11  27.6 

12  33.4 

6  28  22.3 

28  17.8 

9.493  6976 

31163 

June        1 

104  47  31.3 

6    «    4.7 

+11  40.0 

+6  64  31.3 

438  68.2 

9.497  0943 

+38656 

2 

110  60  26.1 

6  »  83.2 

10  16.2 

6  16  15.9 

19  30.3 

9.5013083 

45890 

3 

116  46  15J^ 

6  BI2    0£ 

8  27.6 

6  33  31.6 

16     lA 

9.5061443 

51388 

4 

122  34  10.0 

6  43  40.7 

6  20.7 

6  46  21.1 

10  88.9 

9.511 6317 

56814 

5 

128  13  26.4 

6  34  46jO 

4    2X) 

6  64  63.1 

6  27.2 

9.517  3777 

60461 

6 

133  43  31.7 

6  86  24.8 

+  1  38.1 

+6  69  20.7 

4  2  80.9 

9.523  6963 

+63753 

7 

139    4    9.1 

6  16  48^ 

-  0  45.1 

7    0    1.0 

-I     7.2 

9.6301009 

66239 

8 

144  16    7.8 

6    6    8J 

3    2.6 

6  67  12.8 

4  25.7 

9.636  8169 

67951 

9 

149  16  26.6 

4  56  80.2 

6  10^ 

6  61  16.4 

7  23.7 

9.643  6682 

68086 

10 

164    8  11.4 

4  47     1;6 

7    4.9 

6  42  32.2 

10    IZ 

9.650  6926 

60408 

11 

168  60  34.6 

4  87  47.4 

-  8  44.4 

+6  31  20.4 

-12  19.2 

9.667  6307 

+69378 

12 

163  23  62.4 

4  28  61 J 

10    7.4 

6  18    0.0 

14  18.6 

9.564  4326 

68686 

13 

167  48  26.6 

4  20  18J 

11  13J2 

6    2  49J0 

16    0.6 

9.571  2543 

67687 

14 

172    4  36.6 

4  13    8.0 

12    1.9 

6  46    4.0 

17  26A 

9.577  9684 

66844 

i                16 

176  12  49.8 

4    4  23A 

12  33.8 

6  27  69.9 

18  80.0 

9.584  6136 

64714 

16 

180  13  $1.0 

8  67    3.8 

-12  49,9 

+6    8  60.2 

-19  88*4 

9.590  8933 

4^3846 

17 

184    7    6.9 

8  60  10.8 

12  61 J 

4  48  46.8 

20  26  J 

9.697  0762 

60781 

18 

187  64    0.8 

8  48  43J 

12  38.6 

4  28    0.4 

21    4.8 

9.6030444 

5B560 

19 

191  34  39.9 

8  37  40.6 

12  13.8 

4    6  40.1 

21  84^ 

9.608  7840 

66812 

20 

196    9  29.6 

8  82    2  J 

11  38i) 

3  44  64.1 

21  06J8 

9.614  2883 

58762 

21 

198  38  63.6 

8  86  40U) 

-10  62.6 

+3  22  49.6 

-22  11.9 

9.619  6389 

+51287 

22 

202    3  16.1 

8  21  68J» 

9  68.8 

3    0  32.2 

22  21.8 

9.6246288 

48668 

23 

206  22  66.8 

8  17  29j0 

8  68.1 

2  38    7.6 

22  26j6 

9.629  2682 

46038 

24 

206  38  20.2 

8  18  2ia 

7  61.6 

2  16  40.3 

28  27.4 

9.638  7386 

48874 

26 

211  49  46.8 

8    9  88^ 

6  40.4 

1  63  14.1 

22  24.4 

9.637  9373 

40700 

26 

214  67  33.3 

8    6    4j$ 

-6  26.8 

+1  30  62.6 

-22  ISA 

9.641 8781 

438<n7 

27 

218    2    1.8 

8    2  64.6 

4    8.6 

1    8  38.2 

22    9.7 

9.646  6406 

85839 

28 

221    3  28.1 

8    0    1.8 

2  49.9 

0  46  33.9 

21  68j6 

9.648  9389 

S9B41 

29 

224    2  10.4 

2  67  26.7 

130.6 

0  24  41.8 

21  45w4 

9.6620688 

29058 

30 

226  68  ^.9 

2  66    6  J 

-  0  11.2 

-fO    3    8.7 

2t  9>Ji 

9.664  9307 

27282 

July        1 

229  62  27.3 

2  68    1 J 

+  1    7.2 

-0  18  18.7 

-21  14J0 

9.657  5265 

+24616 

2 

232  44^.6 

2  61  11.7 

+  2  24.0 

-0  39  23.9 

-20  60.1 

9.669  8641 

+21968 

36097^—1920 ^10 
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MERCUKT,  1920. 


FOR  GREENWICH  MEAN  NOON. 


Date. 

Heliooenibio 

Mean  E^Dinoz 
of  Data. 

Var.por 
Day. 

Bedootiqn 
toOrUb 

HMioeantric 
Ltttitoda. 

Var.per 
Day. 

lionrfthmof 
Badiiis  Veotor. 

Vw.per 
Day. 

^^^^r^^w^^^f^m-^r^a^r          ^      "^^-^^  ^  ^^>^   ^ 

*""*  • 

0        1         n 

•      r        #r 

t        n 

•       t         n 

»     »f 

July        1 

229  52  27.3 

2  €8    1.8 

+  1    7.2 

-0  18  18.7 

-21  UJH 

9.657  5255 

+24616 

2 

232  44  32.5 

S  51  11.7 

2  24.0 

a  39  23.9 

20  56.1 

9.659  8541 

21958 

3 

235  34  55.4 

2  49  86.4 

3  38.7 

1    0  10.5 

20  87.0 

9.661  9174 

19310 

4 

238  23  49.8 

2  48  14.7 

4  50.6 

1  20  37.4 

20  16.6 

9.663  7165 

16674 

5 

241  11  29.4 

2  47    6.7 

5  59.0 

1  40  43.3 

10  55a 

9.666  2525 

14046 

6 

243  58    7.6 

2  46  11.8 

+  7    3.8 

-2    0  27.2 

*19  82.6 

9.666  5260 

+11426 

7 

246  43  57.3 

2  45  29.7 

8    4.2 

2  19  48.1 

19    9.0 

9.667  5379 

8812 

8 

249  29  11.2 

2  45    OJi 

8  59.8 

2  38  44.9 

18  44.4 

9.668  2887 

6906 

9 

252  14    1.8 

2  44  43.0 

9  50.4 

2  57  16.6 

18  18.8 

9.668  7792 

8004 

10 

254  58  41.3 

2  44  88.2 

10  35.4 

8  15  22.1 

17  52.0 

9.669  0095 

+  1002 

11 

257  43  22.2 

2  44  45i} 

+11  14.5 

-3  33    0.2» 

-17  24.0 

9.668  9797 

-  1507 

12 

260  28  16.5 

2  45    5.2 

11  47.5 

3  50    9.8 

16  54.9 

9.668  6901 

4197 

13 

263  13  86.6 

2  45  87.0 

12  14.0 

4    6  49.6 

16  24.5 

9.668  1402 

6801 

14 

265  59  34.5 

2  46  21.0 

12  33.8 

4  22  58.3 

15  52.6 

9.667  3298 

9400 

15 

268  46  22.8 

2.47  17.7 

12  46.6 

4  38  34.3 

15  19.1 

9.666  2582 

12023 

16 

271  34  14.0 

2  48  26.8 

+12  52,1 

-4  53  35.9 

-14  434 

9.664  9249 

-14645 

-     17 

274  23  20.7 

2  40  48.0 

12  50.2 

5    8    1.4 

14    6.8 

9.663  3289 

17276 

18 

277  13  56.1 

2  51  24.0 

12  40.8 

5  21  48.7 

18  27.5 

9.661  4695 

19914 

19 

280    6  13.3 

2  63  12.7 

12  23.8 

6  34  55.7 

12  46.1 

9.659  3457 

22563 

20 

283    0  26.2 

2  55  15J> 

11  58.9 

5  47  20.0 

12    2i> 

9.656  9565 

25222 

21 

285  56  48.6 

2  57  S2J 

+11  26.3 

-5  58  58.8 

-11  15.2 

9.654  3009 

-27882 

22 

288  55  35.3 

8    0    8.7 

10  45.9 

6    9  49.3 

10  25.2 

9.651  3777 

30570 

23 

291  57    1.1 

8    2  50i»  . 

9  57.8 

6  19  48.1 

0  81.8 

9.648  1866 

33255 

24 

295    1  21.8 

8    5  53^ 

9    2.1 

6  28  51.7 

8  84.7 

9.644  7267 

35041 

25 

298    8  53.4 

8    0  12.6 

7  59.2 

6  36  56.2 

7  33.5 

9.640  9983 

38620 

26 

301  19  52.8 

8  12  40.2 

+  6  49:3 

-6  43  57.2 

-6  27.7 

9.637  0011 

-41312 

.     27 

304  34  37.6 

8  16  43.4 

6  32:9 

6  49  50.0 

5  17/) 

9.632  7363 

43982 

28 

307  58  25.7 

8  20  56.1 

4  10.5 

6  54  29.4 

4    0.9 

9.628  2055 

46629 

29 

311  16  36.3 

8  26  28.8 

2  43.0 

6  57  49.8 

.     2  88.9 

9.623  4115 

49246 

30 

:314  44  28.8 

8  80  20;1 

+  1  IID 

6  59  45.1 

-  1  10.6 

9.618  3578 

51818 

31. 

318  17  23.5 

8  85  82  J 

-  0  24^ 

-7    0    8.7 

4-0  244 

9.613  0500 

-54327 

Aug.        I 

321  56  41.6 

8  41    64 

.  2    1.4 

6  58  53.5 

2    7.1 

9.607  4952 

56754 

2 

^2^B9  44.3 

8  47    2J( 

3  39il 

6  55  52.0 

8  574 

9.6017026 

58078 

3 

829t.29  54.0 

3  53  20.6 

5  15.^ 

6  50  56.2 

5  56.6 

9.595  6841 

61267 

4. 

«<d33.26  32.8 

4.  0    OJO 

.  6  49J2 

6  43  57.9 

8    24 

9.589  4518 

63289 

5 

337  80    3.4 

4    7    8.0 

-  8  17  J5 

--6  34  48.5 

•flO  174 

9.583  0331 

HJ5107 

6 

34  40  48.1 

4  14  20.2 

9  37.7 

6  23  19.2 

12  43.1 

9.576  4417. 

66676 

7 

845  60    9.0 

4  22  16.1 

10  47JB 

6    9  21.6 

15  144 

0.569  7079 

67944 

8 

350  25  i7.l 

4  80  23^ 

11  44.9 

5  52  47.5 

17  55.0 

9.562  8647 

68856 

9 

355    0    2.1 

4  88  40.5 

12  261 

5  33  29.3 

20  424 

9.556  9506 

69351 

10. 

389  43  il.5 

4  47  81.8 

-12  48.7 

-5  11  20.8 

«l-23  854 

9.540  0109 

-60354 

11 

4  85  10.0 

4  56  27  J 

12  50.3 

4  46  17.3 

26  824 

9,542  0984  . 

68800 

12. 

0  86    8.8 

5    5  81.5 

12  28.7 

4  18  16.4 

20  294 

9.5352718 

67617 

13 

14  46  14.3 

5  14  80.6 

11  42.4 

.  3  47  18.8 

82  244 

9.5285984 

65720 

14 

20    5  27.1 

5  23  45.0 

10  80.9 

3  18  28.8 

35  13.7 

9.5221516 

63073 

15 

25  83  41.0 

5  82  40.5 

-  8  54.B 

-2  36  55.1 

-137  51.4 

9.516  0114 

->S0589 

16 

31  10  41.8 

5  41  17.3 

-  6  55.4 

^157  51.5 

440  12.6 

9.510  2626 

-55242 
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FOR  GREENWICH  MEAN  NOON. 


DaU. 

Loiuitiide, 

Iten  sqniiMK 

of  Date. 

Var.per 
Day. 

Reduction 
to  Orbit. 

TTattiin— ■■!■ 
JulBUOOOQIZlO 

Latitude. 

Var.per 
DayT 

Loaritbxn  of 
Ra<Oas  Vector. 

Var.  per 
Day. 

•     f      ff 

•      in 

r         H 

•       t         n 

t     t* 

Aug.       16 

31  10  41.8 

5  41  17^ 

-  6  55.4 

-1  57  61.5 

+10  124 

9.610  2626 

-55343 

17 

36  66    6.3 

6  40  38.1 

4  36.6 

1  16  37.3 

42  114 

9.504  9923 

50017 

1« 

42  49  21.3 

5  M  M.7 

-  2    3.1 

-0  33  37.9 

48  424 

9.500  2882 

43923 

19 

48  49  43.4 

e    8  88.4 

+  0  38.9 

+0  10  36.0 

44  89.4 

9.496  2352 

37007 

20 

54  56  18.1 

0    9  90.4 

8  21.9 

0  55  28.0 

44  57.9 

9.492  9114 

29357 

21 

61    8    1.0 

6  18  53.0 

+  5  57.6 

+1  40  17.8 

+44  344 

9.490  3344 

-21092 

22 

67  23  38.1 

0  17     7.5 

8  17.9 

2'  24  22.4 

48  27.4 

9.488  7084 

12368 

23 

73  41  47.6 

6  18  56.0 

10  15.0 

3    6  67.9 

41  86.4 

9.487  9201 

-3367 

24 

80    1    2.1 

8  19  17.0 

11  42.5 

8  47  21.4 

39    4.1 

9.488  0376 

+  6710 

25 

86  19  61.1 

«  18    5.8 

12  35.7 

4  24  53.7 

86  54.7 

9.489  0577 

14657 

26 

92  36  43.7 

6  15  34.8 

+12  62.3 

+4  69    0.4 

+33  144 

9.490  9580 

+23280 

27 

98  60  12.2 

«  11  18.4 

12  32.2 

5  29  14.3 

28  10.1 

9.493  6968 

31899 

28 

104  68  64.3 

0    5  53.4 

11  37.8 

5  55  15.3 

28  50.0 

9.497  2161 

88870 

29 

111    1  35.8 

5  50  18J0 

10  13.2 

.6  16  51.6 

19  22.0 

9.5014458 

45579 

30 

116  67  12.4 

5  51  45.5 

8  24.0 

6  33  69.1 

.    14  534 

9.506  8040 

51452 

31 

122  44  61.0 

6  48  24.7 

+  6  16.6 

+6  46  40.6 

+10  804 

9.511  7066 

+56451 

Sept.        1 

128  23  49.9 

6  84  28.1 

3  57.6 

6  55    4.8 

6  194 

9.517  5d49 

60572 

2 

133  63  38.9 

5  26    e.7 

+  1  33.7 

6  59  25.3 

+  2  24.0 

9.523  7923 

63837 

3 

139  13  68.6 

5  15  31.1 

-  0  49.4 

6  59  58.9 

-  1  13.7 

9.530  8051 

66388 

4 

144  24  89.5 

5    5  50.5 

8    6.7 

6  57    4.6 

4  814 

9.537  0249 

67989 

5 

149  25  40.5 

4  56  12.7 

-  5  14.0 

+6  51    2.8 

-7  284 

9.543  8800 

+69004 

6 

164  17    8.0 

4  46  44.4 

7    8.2 

6  42  13.8 

10    54 

9.550  8052 

69403 

7 

158  59  14.1 

4  87  80.7 

8  47.2 

6  30  57.7 

12  23.1 

9.557  7427 

60264 

8 

163  32  15.7 

4  28  85.8 

10    9.6 

6  17  33.7 

14  214 

9.564  6425 

68658 

9 

167  66  83.1 

4  30    2.8 

11  14.9 

6    2  19.6 

16    34 

9.571  4609 

67647 

10 

172  12  29.2 

4  11  584 

-12    3.1 

+5  45  32.0 

•17  294 

9.578 1606 

+66296 

11 

176  20  28.4 

4    4    9.2 

12  34.6 

5  27  25.7 

18  41.1 

9.684  7106 

64660 

12 

180  20  66.2 

8  56  50.7 

12  50.2 

5    8  14.1 

19  40.1 

9.691 0846 

63784 

13 

184  14  18.5 

8  49  58.2 

12  50.9 

4  48    9.3 

20  274 

9.597  2610 

60716 

14 

188    1    1.3 

t  48  81.5 

12  38.0 

4  27  21.7 

21    54 

9.603  2226 

58490 

15 

191  41  29.9 

8  87  29.9 

-12  12.9 

+4    6    0.5 

>21  854 

9.608  9547 

+56185 

16 

195  16    9.3 

8  81  52.9 

11  36.7 

8  44  13.8 

21  574 

9.614  4464 

58685 

17 

198  46  23.7 

8  96  89.8 

10  51.0 

8  22    8.6 

23  124 

9.619  6891 

51158 

18 

202    9  $6.6 

8  21  49.6 

9  57.0 

2  59  51.1 

22  214 

9.624  6761 

48674 

19 

205  29  10.2 

4 

8  17  31.2 

8  56.1 

2  37  26.4 

22  264 

9.629  4024 

46947 

20 

206  44  26.1 

8  18  14^ 

-  7  49;4 

+2  14  69.0 

-23  27.4 

9.638  8645 

+43393 

21 

211  65  44.9 

8    9  26.6 

6  38.2 

1  52  32.9 

28  %kZ 

9.638  0602 

40619 

22 

215    8  26.1 

8    5  58.7 

6  23.4 

1  30  11.4 

23  18.3 

9.641  9879 

87986 

23 

218    7  48.5 

8    2  49.0 

4    6.2 

1    7  67.4 

23    9.4 

9.646  6^0 

86347 

24 

221    9  10.0 

2  59  564 

2  47.5 

0  45  53.4 

21  584 

9.649  0373 

82560 

25 

224    7  47.7 

2  87  214 

-  1  28.1 

+0  24    1.7 

-21  454 

9.662 1990 

+29876 

26 

227    8  68.0 

2  55    1J9 

-  0    8.8 

+0    2  24.0 

21  80.1 

9.6650128 

87301 

27 

229G7t6.6 

2  52  574 

•f  1    9.6 

-0  18  67.9 

21  134 

9.657  5995 

24588 

28 

2S2  49  68.6 

2  51    8.7 

2  26.4 

0  40    2.5 

20  564 

9.659  91^99 

31879 

29 

285  40  18.7 

9  49  88.7 

3  40.9 

1    0  48.6 

20  86.4 

9.661  9755 

19282 

SO 

238  29  10.7 

2  48  124 

+  4  62.7 

-1  21  14.8 

-20  154 

9.663  7666 

+16594 

Oct.         1 

241  16  48.3 

2  47    44 

-f  6    1.1 

-1  41  20.1 

-19  54.4 

9.665  2946 

+13967 
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MEBCUBY,  1920. 


FOR  GREENWICH  MEAN  NOON. 


m^    mm »     «  - 

Var.  per 
Day. 

Rednotlen 
to  Orbit. 

Hallooentrio 
UUtude. 

Var.  per 
Day. 

Logarithm  of 
Radius  Vector. 

Date. 

HeUooentric 

LoiuAtade, 

MeanjBquinox 

of  Date. 

Var.  par 
Day. 

•      t      ft 

•      f       rt 

f         n 

9          t           tt 

t         n 

Oct.         1 

241  16  48.3 

2  47    4J0 

+  6    1.1 

-1  41  20.1 

-19  54^ 

9.665  2946 

+13067 

2 

244    3  24.9 

9  46  10.4 

7    5J 

2    1    3.3 

19  31.9 

9.666  5602 

11347 

8 

246  49  13.4 

fi  45  28.7 

8    6.0 

2  20  23.5 

19    8.3 

9.667  5642. 

8734 

4 

249  34  26.4 

a  44  69^ 

9    1.5 

2  39  19.5 

18  43.6 

9.668  3073 

6129 

5 

252  19  16.4 

a  44  42.6 

9  51.8 

2  57  50.4 

16  18.0 

9.668  7901 

3536 

6 

255    3  55.9 

2  44  88.3 

+10  36.7 

-3  15  55.1 

-17  61 J 

9.669  0126 

+    936 

7 

267  48  87.0 

a  44  46.0 

11  15.7 

3  33  32.4 

17  33.2 

9.668  9752 

-  1674 

8 

260  33  31.9 

9  45    5^ 

11  48.4 

3  50  41.1 

16  54.1 

9.668  6778 

4375 

9 

263  18  52.9 

3  45  88.1 

12  14.7 

4    7  20.0 

16  38.5 

9.6681202 

6878 

10 

266    4  52.2 

8  46  22.6 

12  34.3 

4  23  27.6 

15  61.6 

9.667  3021 

9486 

11 

268  51  42.2 

3  47  19J> 

+12  46.8 

-4  39    2.6 

-15  18.1 

9.666  2228 

-12103 

12 

271  39  35.4 

3  48  29.0 

12  52.2 

4  54    3.1 

14  43.7 

9.664  8816 

14733 

IS 

274  28  44.6 

3  49  5lJi 

12  50.1 

5    8  27.4 

14    5.6 

9.663  2780 

17352 

14 

277  19  22.8 

2  51  27.1 

12  40.4 

5  22  13.6 

13  36.4 

9.661  4108 

19993 

15 

280  11  43.3 

a  53  16.2 

12  23.1 

5  35  19.3 

13  44.7 

9.659  2792 

33643 

16 

283    5  59.8 

3  55  19.1 

+11  58.0 

-5  47  42.2 

-18    0.6 

9.656  8821 

-35301 

17 

286    2  26.3 

3  67  36.3 

11  25.1 

5  59  19.6 

11  13.7 

9.654  2187 

27970 

18 

289    1  17.4 

8    0    8.4 

10  44.5 

6  10    ^.5 

10  23.6 

9.651  2877 

30640 

I              19 

292    2  48.2 

8    2  55.8 

9  56.2 

6  20    5.7 

9  8oa 

9.648  0887 

38331 

20 

295    7  14.2 

3    5  59j0 

9    0.3 

6  29    7.5 

8  83.9 

9.644  6213 

36020 

'              21 

298  14  51.8 

8    9  18.8 

+  7  57.2 

-6  37  10.1 

-  7  81.6 

9.640  8847 

-38709 

22 

301  25  57.6 

3  12  55.7 

6  47.0 

6  44    9.1 

6  25.6 

9.636  8798 

41390 

23 

304  40  49.2 

8  16  50.5 

5  30.5 

6  49  59.7 

6  14.7 

9.632  6071 

44060 

24 

307  59  44.8 

8  21    3.9 

4    7.9 

6  54  36.7 

8  58.4 

9.628  0686 

46707 

25 

311  23    3.4 

8  35  36.5 

2  40.2 

6  57  54.6 

3  364) 

9.623  2667 

49333 

26 

314  51    4.5 

8  30  39  J) 

+  1    8.2 

-6  59  47.2 

-1     7.8 

9.618  2056 

^51803 

27 

318  24    8.4 

3  35  43.3 

-  0  27.1 

7    0    7.9 

+  0  37.6 

9.612  8904 

54399 

28 

322    2  86.2 

3  41  16.9 

2    4.4 

6  58  49.6 

3  1041 

9.607  3285 

56834 

29 

325  46  49.5 

3  47  13.3 

3  42.1 

6  55  44.7 

4    0.7 

9.601  5291 

59144 

30 

329  37  10.2 

3  63  314) 

5  18.6 

6  50  45.4 

6  59.8 

9.595  5042 

61328 

31 

333  34    0.8 

4    0  134) 

-  6  51.9 

-6  43  43.2 

•f-8    6.4 

9.589  2690 

-63347 

Nov.        1 

337  37  43.8 

4    7  16.7 

8  19.9 

6  34  29.7 

10  22.1 

9.582  8418 

65158 

2 

341  48  41.6 

4  14  434) 

9  40.0 

6  22  56.1 

13  46.5 

9.576  2458 

66717 

3 

346    7  16.2 

4  33  30.1 

10  49.8 

6    8  53.9 

15  194) 

9.569  5083 

67978 

4 

350  33  48.6 

4  80  884) 

11  46.4 

5  52  14.9 

17  594) 

9.562  6623 

68877 

5 

355    8  38.4 

4  39    44S 

-12  27.0 

-6  32  51.7 

<l-20  47^ 

9.555  7469 

-69856 

6 

359  52    3.1 

4  47  47.4 

12  49.1 

5  10  37.9 

28  40.7 

9.548  8073 

69848 

7 

4  44  17.4 

4  56  43.1 

12  50.0 

4  45  29.1 

26  374) 

9.5418960 

68777 

8 

9  45  32.2 

5    5  47.6 

12  27.6 

4  17  23.0 

29  354) 

9.535  0731 

67571 

9 

14  55  53.8 

5  14  55.7 

11  40.6 

3  46  20.1 

33  30.1 

9.528  4052 

66663 

10 

20  15  22.6 

5  34    0J9 

-10  28.4 

-3  12  25.1 

•^35  184) 

9.521  9662 

-42968 

11 

25  43  52.2 

5  32  56.1 

8  51.4 

2  35  46.7 

37  56.0 

9.515  8362 

59476 

12 

31  21    8.3 

5  41  83.3 

6  51.5 

1  56  38.8 

40  16.5 

9.510  0999 

55104 

13 

37    6  47.2 

5  49  40.0 

4  32.2 

1  15  21J2 

48  14.6 

9.504  8448 

40660 

14 

43    0  15.5 

5  57    9.3 

-  1  58.3 

-0  32  19.0 

48  44.5 

9.5001588 

43789 

15 

49    0  49.4 

6    3  49.3 

+  0  43.8 

+0  11  66.5 

•K4  40.4 

9.496  1262 

-36798 

16 

55    7  34.2 

6    9  39.5 

+  3  26.7 

+0  56  49.0 

444  57^ 

9.492  8247 

-29134 

MERCURY,  1920. 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

HUSooentric 

Lmdtude, 

Mean  sqainox 

of  Date. 

Var.  per 
Day. 

Reduction 
to  Orbit. 

Beliooentrlo 
Latltode. 

Var.  per 

IxMBrlthmof 
RaSoBVeotor. 

V».per 
Day. 

•        r         H 

•    f      »» 

/      tf 

9        t          tr 

/     tt 

Nov. 

16 

55    7  34.2 

«    9  99.5 

+  3  26.7 

+0  56  49.0 

444  57.8 

9.492  8247 

-291M 

17 

61  19  25.2 

0  14    0.0 

6    2.1 

1  41  38.1 

44  33.2 

9.490  3219 

90641 

18 

67  35    8.1 

6  17  12.0 

8  21.8 

2  25  40.7 

43  24.6 

9.488  6716 

12105 

19 

73  53  20.9 

6  18  68.9 

10  18.1 

3    8  12.8 

41  82.5 

9.487  9099 

-3101 

20 

80  12  36.1 

6  19  16.3 

11  44.6 

8  48  31.8 

38  58.9 

9.488  0538 

+  5974 

21 

86  31  23.0 

6  18    2.4 

+12  36.8 

+4  25  58.3 

+35  48.5 

9.489  1003 

+14917 

22 

92  48  10.9 

6  15  18.8 

12  52.2 

4  59  58.5 

32    7.3 

9.491 0260 

33526 

23 

99    1  82.2 

0  11  10.1 

12  31.1 

5  30    5.0 

28    2.4 

9.493  7885 

81628 

24 

106  10    4.8 

0    6  42.8 

11  35.7 

5  55  58.2 

23  42.0 

9.497  3299 

80079 

26 

lU  12  34.7 

5  SO    6.4 

10  10.2 

6  17  26.5 

19  13.9 

9.501  6787 

45768 

• 

26 

117    7  58.1 

5  51  81.0 

+  8  20.4 

+6  34  25.9 

•1-14  45.5 

9.506  4547 

+51613 

27 

122  55  22.1 

5  43    9.5 

6  12.5 

6  46  59.5 

10  23.2 

9.511  8720 

66586 

28 

128  34    5,2 

5  34  11.9 

3  53.3 

6  55  16.2 

6  12.4 

9.517  7425 

60680 

29 

134    3  37.8 

5  24  50.0 

+  1  29.3 

6  59  29.5 

+  2  17  J 

9.523  9795 

63931 

30 

130  23  40.6 

5  15  14.1 

-  0  53.7 

6  59  56.6 

-  1  19.9 

9.530  4996 

66361 

Dec. 

1 

144  34    4.4 

5    5  33.4 

-  3  10.7 

+6  56  56.3 

-  4  87.2 

9.537  2246 

+68029 

2 

149  34  48.4 

4  55  55.8 

5  17.6 

6  50  49.1 

7  33.8 

9.544  0826 

69093 

3 

154  25  59.2 

4  46  27.9 

7  11.4 

6  41  55.4 

10  10.3 

9.551  0089 

69406 

4 

150    7  49.1 

4  37  14.7 

8  49.9 

6  30  35.1 

12  27.0 

9.557  9460 

69264 

5 

168  40  34.9 

4  28  20.4 

10  11.8 

6  17    7.5 

14  25.3 

9.564  8441 

68636 

t 

6 

168    4  37.2 

4  19  48.0 

-11  16.6 

+6    1  50.3 

-16    6.4 

9.571  6596 

+67614 

« 

7 

172  20  18.9 

4  11  39.4 

12    4.3 

5  45    0.0 

17  31.8 

9.578  3556 

66258 

i 

8 

176  28    4.4 

4    3  55.8 

12  35.3 

5  26  51.5 

18  43.0 

9.584  9007 

64607 

9 

180  28  19.4 

3  56  38.2 

12  50.4 

5    7  38.2 

19  41.7 

9.591 2691 

63737 

10 

184  21  29.5 

3  49  46.5 

12  50.7 

4  47  31.8 

20  29.3 

9.597  4396 

60664 

<• 

11 

188    8    0.8 

3  43  20.4 

-12  37.4 

+4  26  43.0 

-21     6.9 

9.603  3946 

+58428 

12 

191  48  18.8 

3  37  19.7 

12  11.9 

4    5  20.9 

21  36.0 

9.609  1199 

56064 

13 

195  22  48.3 

3  31  43.4 

11  35.5 

3  43  33.5 

21  57.6 

9.614  6043 

63611 

14 

198  51  53.5 

3  25  31.0 

10  49.5 

3  21  27.9 

22  12.7 

9.619  8397 

51084 

t 

15 

202  15  57.8 

3  21  41.3 

9  55.3 

2  59  10.0 

22  22.2 

9.624  8192 

48498 

16 

205  35  23.4 

3  17  13.6 

-  8  54.2 

+2  36  45.1 

-22  20.8 

9.629  5378 

+46868 

17 

208  50  32.1 

3  18    7.0 

7  47.3 

2  14  17.7 

22  27.4 

9.633  9920 

43214 

f 

18 

212    1  44.1 

3    9  20.3 

6  35.9 

1  51  51.6 

22  24.2 

9.638  1799 

40540 

t 

19 

215    9  19.1 

3    5  52.9 

5  21.1 

1  29  30.3 

22  18.0 

9.642  0996 

87866 

I 

20 

218  13  35.9 

3    2  43.7 

4    3.8 

1    7  16.5 

22    9.1 

9.645  7509 

86168 

t 

21 

221  14  52.3 

2  59  52.0 

-  2  45.0 

+0  45  12.9 

-21  57.8 

9.649  1332 

+32479 

22 

224  13  25.4 

2  57  17.0 

1  25.6 

0  23  21.5 

21  44.6 

9.652  2470 

29797 

23 

227    9  31.6 

2  54  58.0 

-  0    6.4 

+0    1  44.3 

21  29.6 

9.655  0929 

27123 

24 

230    3  26.5 

2  52  54.4 

+  1  12.0 

-0  19  37.1 

21  13.0 

9.657  6718 

34466 

25 

232  55  25.3 

2  51     5.6 

2  28.7 

0  40  41.2 

20  55.0 

9.659  9844 

21799 

26 

236  45  42.5 

2  49  31.1 

+  3  43.2 

-1    1  26.7 

-20  35.8 

9.662  0320 

+19153 

27 

238  34  32.1 

2  48  10.3 

4  64.8 

1  21  52.3 

20  15.3 

9.663  8152 

16515 

9 

28 

241  22    7.7 

2  47    8.1 

6    3.2 

1  41  56.9 

19  53.8 

9.665  3354 

18880 

29 

244    8  42.7 

2  46    9.0 

7    7.6 

2    1  39.5 

19  31.2 

9.666  5932 

11209 

30 

246  54  29.9 

2  45  27.6 

8    7.7 

2  20  58.9 

19    7.5 

9.667  6895 

8667 

31 

249  39  42.1 

2  44  58.9 

+  9    3.1 

-2  39  54.2 

-18  42.9 

9.668  3248 

+  6060 

\ 

32 

252  24  31.7 

+  9  53.3 

-2  58  24.3 

9.668  7998 

.  • .  . 

r^ 
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VEXUS,  1920. 


GREENWICH  MEAN  TOCB. 


MiL 

SI 

^jgrpiT 

dJSSSkl 

Var.p* 
Hoar. 

LMariOimof 

Mtaon 
ftoni  Sarth. 

\m.vtt 
Boar. 

SmbI- 
diun* 

Hot. 
Pml- 

Transit, 
Ifoldiui 

of 
GrMO- 

JbOil. 

3mm, 

Smm. 

JbM. 

JbM. 

Ifeo.. 

JbOil. 

JbOil. 

wieh. 

Il     M        S 

s 

m      »        0f 

ff 

tt 

*f 

h     m 

ba.    1 

15  39  39i&i 

+U.8SS 

-16  57  13.7 

-43JQ1 

9.966  2797 

+1335.0 

8.68 

9.08 

21    1.0 

15  44  34.9i 

yiMA 

17  14  15.5 

42.13 

9.989  4455 

1312.5 

8.62 

9.02 

21     13 

15  49  1139 

11J6S 

17  30  55.8 

41.22 

9.992  5800 

1209.0 

836 

8.95 

21    2.7 

15  53  59.17 

UjOIS 

17  47  13.7 

40.27 

9.995  6837 

1280.8 

830 

8.89 

21    3.5 

15  58  48.28 

UJ074 

18    3    8.5 

39.29 

9.998  7570 

1274.2 

8.44 

833 

21    4.4 

16    3  38.70 

^^x^» 

-18  18  39.4 

-38.28 

0.0018002 

+1281.7 

837 

8.76 

21    53 

16    8  30.43 

12082 

18  33  45.6 

37.24 

0.004  8134 

1219.3 

832 

8.70 

21    63 

8 

16  13  23.43 

l2J3a 

18  48  26.4 

30.10 

0.007  7970 

1237.0 

836 

8.64 

21    7.3 

9 

16  18  17.71 

UJB8 

19    2  41.0 

35i)5 

0.010  7511 

1224.8 

830 

838 

21    83 

10 

16  23  13^ 

12.339 

19  16  28.7 

33.92 

0.013  6759 

1212.0 

8.15 

8.53 

21    93 

U 

16  28    9.98 

-hUJBO 

-19  29  483 

--82.75 

0.016  5717 

+1200.0 

8.10 

8.47 

21  103 

12 

16  33    7.92 

12.430 

19  42  40.4 

31  .S 

0.019  4388 

1188.7 

8.04 

8.41 

21  11.3 

13 

16  38    7.<M 

U.IS7 

19  55    3.0 

30.33 

0.022  2773 

U70.8 

7.99 

8.36 

21  12.4 

14 

16  43    7.29 

12.534 

20    6  553 

29.08 

0.025  0876 

IV^O 

7.94 

831 

21  13.4 

15 

16  48    8.64 

12.579 

20  18  18.4 

27.80 

0.027  8699 

U53.5 

7.89 

835 

21  14.5 

16 

16  53  11.06 

^12433 

-20  29    9.9 

-30.49 

0.030  6246 

+1142.1 

734 

830 

21  15.6 

17 

16  58  14.52 

12J65 

20  39  29.7 

25.10 

0.033  3520 

1130.8 

7.79 

8.15 

21  16.7 

18 

17    3  18.97 

12.705 

20  49  173 

23.80 

0.0360524 

1U9.0 

7.74 

8.10 

21  17.9 

19 

17    8  2437 

12.744 

20  58  32.1 

22.42 

0.038  7262 

U08.0 

7.69 

8.05 

21  19.1 

ao 

17  13  30.69 

12.782 

21    7  13.6 

TIM 

0.041 3736 

1097.0 

7.65 

8.00 

21  20.2 

21 

17  18  37.88 

4-12  JUT 

-21  15  213 

-19.01 

0.043  9949 

+1060.8 

7.60 

7.95 

21  21.4 

22 

17  23  45J89 

12JI50 

21  22  54.5 

1807 

0.046  5905 

1070.2 

735 

7.90 

21  22.7 

23 

17  28  54.68 

12.882 

21  29  53.0 

10.71 

0.049  1609 

1005.8 

7.51 

736 

21  23.9 

24 

17  34    4.20 

12.ni 

21  36  16.2 

15.23 

0.051  7063 

1055  J> 

7.47 

7.81 

21  25.1 

7h 

17  39  14.40 

VtJKm 

21  42    3.7 

13.73 

0.054  2273 

1045.3 

7.43 

7.77 

21  26.3 

2S 

17  44  ^.24 

4^12.964 

-21  47  15.1 

-U.23 

0.056  7241 

+1035.4 

738 

7.72 

21  27.6 

27 

17  49  36.67 

12.96S 

21  51  50.1 

10.09 

0.059 1972 

1025.5 

734 

7.68 

21  28.8 

28 

17  54  48.63 

a.009 

21  55  483 

9.15 

0.0616468 

1015.9 

739 

7.63 

21  30.1 

29 

18    0    1i» 

13.028 

21  59    9.4 

7.00 

0.064  0735 

1000.4 

736 

7.59 

21  31.4 

3D 

18    5  13.97 

13.0M 

22    1  53.2 

0.04 

0.066  4774 

9970) 

732 

7.55 

21  32.7 

31 

18  10  27.25 

+I3imi 

-22    3  593 

-4,47 

0.068  8590 

+  987.7 

7.18 

7.51 

2133.9 

Feb.    1 

18  15  4037 

13UI74 

22    5  27.5 

2.89 

0.071 2185 

978.0 

7.14 

7.47 

21  35.2 

2 

18  20M.78 

13J0B5 

22    6  17.7 

-1.30 

0.073  5562 

900  J( 

7.10 

7.43 

2136.5 

3 

18  26    8.93 

13J»4 

22    6  29.6 

+  0.30 

0.075  8723 

900.0 

7.06 

739 

21  37.8 

4 

18  31  2336 

13J00 

22    6    3.1 

1.91 

0.078  1670 

951.7 

7.03 

7.35 

21  39.1 

5 

18  36  37.73 

•1-13006 

-22    4  58.1 

+  3.51 

0.080  4404 

+  942.8 

6.99 

7.31 

21  40.4 

6 

18  415239 

U.107 

22    3  14.6 

5.12 

0.082  6927 

934.1 

6.95 

7.27 

21  41.7 

7 

18  47    637 

U.107 

22    0  52.4 

0.73 

0.084  9240 

925.4 

6.92 

734 

2143.0 

8 

18  52  21.43 

13006 

21  57  51.7 

8.34 

0.087  1344 

910.7 

6.88 

730 

2144.3 

9 

18  57  35.92 

U.101 

21  54  123 

9.94 

0.089  3240 

906.0 

634 

7.16 

2145.6 

10 

19    2  5037 

•fttjQM 

-21  49  54.4 

+11.55 

0.091 4930 

+  899.4 

631 

7.13 

2146.9 

11 

19    8    4.44 

\ZS» 

21  44  58.0 

1305 

0.093  6414 

890.9 

6.78 

7.09 

2148.2 

12 

19  13  1837 

UMS 

2139  233 

14.74 

0.095  7694 

882.5 

6.75 

7.06 

21  49.5 

13 

19  18  3230 

UML 

21  33  103 

10.33 

0.097  8772 

874.1 

6.71 

7.02 

2150.8 

14 

19  23  4539 

13UM6 

21  26  19.3 

17.91 

0.099  9649 

805.7 

6.68 

6.99 

21  52.0 

15     19  28  58.18 

•I>ia328 

-21  18  50.5 

+19.48 

0.102  0327 

+  867.5 

6.65 

6.96 

21  53.3 

IG 

19  34  10.64  1 

•l>U.000 

-21  10  44.1 

+21.05 

0.104  0808 

+  849.3 

6.62 

6.92 

21  54.6 

VENUS,  1920. 


151 


QKBENWICH  MEAN  TQIE. 


Data. 

AsoflliBiaii. 

^fesr 

I>«d&BtlOII. 

Hour. 

from  BtrUi. 

JDtOIV. 

8MB&.. 

dJam* 
•tar. 

Hor. 

Paral- 

laz. 

Transit, 
IteidJan 

of 
Greon- 

Jflh^M 

Jflh^M 

XfPVPIi. 

XottL 

Jnttn* 

Notm. 

JVbon. 

wich. 

km     8 

s 

•       f        n 

/* 

0t 

H 

h     m 

Feb.  16 

19  34  10.64 

•^zjom 

-21  K)  44.1 

+314)5 

0.104  0608 

4849.8 

6.62 

6.92 

2154.6 

17 

19  39  22.60 

nM7 

21    2    0.3 

28.60 

0.1061098 

841.1 

6.59 

6.69 

2155.8 

18 

19  44  34.02 

U.M4 

20  52  39.5 

34.14 

0.108 1184 

888.1 

6.56 

6.86 

21  57.1 

19 

19  49  44.87 

13.980 

20  42  41.9 

30.66 

0.1101084 

885.3 

6.53 

6.88 

2158.3 

20 

19  54  56.08 

13.912 

20  32    7.9 

37.17 

0.112  0793 

817.3 

6.50 

6.80 

21  59.5 

21 

20    0   4.68 

4ia.fl8S 

-20  20  57.9 

+38  J6 

0.114  0315 

4809.5 

6.47 

6.77 

22    0.7 

22 

20    5  1S.47 

12M» 

20    9  12.2 

ao.i4 

0.115  9651 

801.8 

6.44 

6.74 

22    1.9 

23 

20  10  21.56 

13.831 

19  56  51.3 

31.80 

0.117  8804 

794.8 

6.41 

6.71 

22    3.1 

24 

20  15  28.88 

13.788 

19  43  55.6 

88.04 

0.1197776 

786.8 

6.39 

6.68 

22    4.2 

25 

20  20  35.39 

13.7M 

19  30  25.5 

34.46 

0.121  6570 

779.4 

6.36 

6.65 

22    5.4 

26 

20  26  41.06 

+13.719 

-19  16  21.5 

+85.87 

0.123  5189 

+772.2 

6.33 

6.62 

22    6.5 

27 

20  30  45.88 

13.882 

19    144.1 

37.85 

0.125  3636 

765.1 

6.30 

6.59 

22    7.7 

28 

20  35  49.81 

13.645 

18  46  83.8 

88.61 

0.127  1912 

758.0 

6.2S 

6.67 

22    8.8 

29 

20  40  52.84 

13.807 

18  30  51.0 

89.95 

00290019 

761.0 

6.25 

6.64 

22    9.9 

Mar.    1 

20  45  54.95 

13.689 

18  14  86.3 

41.27 

OJ30  7961 

744.1 

6.22 

6.51 

22  10.9 

2 

20  50  56.13 

-1-13^89 

-17  57  50.2 

+42.57 

0.132  5788 

+787.8 

6.19 

6.48 

22  12.0 

3 

20  55  56.36 

13.490 

17  40  33.3 

48.84 

0.134  3351 

780.5 

6.17 

6.46 
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0.239  3536 

38.0 

4.85 

5.07 

23  58.0 

29 

6  27    5.69 

18.435 

23  44  58.5 

8.01 

0.239  4088 

17.0 

4.85 

5.07 

23  59.5 

39 

6  82  27J6 

18481 

23  43  25.1 

4.77 

0.239  4396 

11.0 

4.85 

5.07 

July   1 

6  87  49.90 

•1^18.414 

+23  41    9.4 

-6.53 

0.239  4609 

+    5.0 

4.85 

5.07 

0    0.9 

2 

6  43  11.74 

•1-18.406 

+23  38  11.4 

-0.30 

0.239  4077 

-    0.2 

4.85 

5.07 

0    2.3 
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VENUS,  im. 


GREENWICH  W&m  TIME^ 


Date. 

Apparent 

pfight 
Ascension. 

Var.per 
Hoar. 

AMMnnt 
I>eoUDation. 

Var.per 
Hour. 

Logarithm  of 

Ktanoe 
fiKNnBarth. 

Vy.p« 
Hour. 

Semi- 

diam- 

•ter. 

Hor. 
Paral- 
lax. 

1 

Transft, 
MeridJan 

of 
Orean- 

Noon. 

Noon. 

NOOB. 

iVboA. 

JVbott. 

^boii. 

^OOfl. 

ilRXHI. 

widb. 

b   zn      s 

s 

•          t           H 

// 

n 

// 

h     m 

July    1 

6  37  49.90 

+13.414 

+23  41    9.4 

-6.53 

0.2394600 

+    5.9 

4.85 

5.07 

0    0.9 

2 

6  43  11.74 

13.400 

23  38  11.4 

8.30 

0.239  4677 

-   0.3 

4.85 

5.07 

0    2.3 

3 

6  48  33.35 

13.395 

23  34  31.3 

10.05 

0.239  4599 

0^ 

4.85 

5.07 

0    3.7 

4 

6  53  54.66 

13.3S1 

23  30    9.2 

11.79 

0.239  4377 

133 

4.85 

5.07 

a    5.2 

5 

6  59  15.62 

13.365 

23  25    5.3 

18.53 

0.2394006 

18.4 

4.85 

5.07 

0    6.6 

6 

7    4  36.18 

+13.347 

+23  19  19.6 

-15.27 

0.289  8494 

-94^ 

4.85 

5.07 

0    8.0 

7 

7    9  56.28 

13.337 

23  12  52.4 

16.99 

0.239  2834 

80.5 

4.85 

5.07 

0    9.4 

8 

7  15  15.87 

13.305 

23    5  44.0 

18.71 

0.239  2028 

36.0 

4.85 

5.07 

0  10.7 

0 

7  20  34.91 

13.281 

22  57  54.6 

20.41 

0.239  1075 

42.8 

4.85 

5.07 

0  12.1 

10 

7  25  53.33 

13.354 

22  49  24.5 

33.10 

0.238  9974 

40.0 

4.86 

5.06 

0  13.5 

11 

7  31  11.11 

•i-13.226 

+22  40  14.0 

-33.77 

0.238  8725 

-55.1 

4.86 

5.06 

0  14.8 

12 

7  36  28.18 

13.190 

22  30  23.5 

35.43 

0.238  7327 

01.4 

4.86 

5.06 

0  16.2 

13 

7  41  44.50 

13.164 

22  19  53.3 

37.08 

0.238  5778 

07.7 

4.86 

5.06 

0  17.5 

14 

7  47    0.03 

13.130 

22    8  43.9 

38.70 

0.238  4079 

74.0 

4.66 

5.08 

0  18.8 

15 

7  52  14.73 

13.095 

21  56  55.6 

30.33 

0.238  2228 

80  J( 

4.66 

5.08 

0  20.1 

16 

7  57  28.56 

+13.057 

+21  44  28.9 

-31.90 

0.238  0227 

-80J» 

4.87 

5.09 

0  21.4 

17 

8    2  41,47 

13.018 

21  31  24.4 

33.47 

0.237  8075 

02.8 

4.87 

5.09 

0  22.7 

18 

8    7  53.43 

12.078 

21  17  42.4 

35.03 

0.237  5773 

99.0 

4.87 

5.09 

0  23.9 

19 

8  13    4.41 

UJM7 

21    3  23.6 

86.55 

0.237  3321 

105.8 

4.67 

5.09 

0  25.2 

20 

8  18  14.38 

13.804 

20  48  28.3 

38.05 

0.237  0719 

111.5 

4.86 

5.10 

0  26.4 

21 

8  23  23.31 

+13,850 

+20  32  57.3 

-30.58 

0.236  7970 

-U7.0 

4.68 

5.10 

0  27.6 

22 

8  28  31.17 

13.805 

20  16  51.0 

40.99 

0.236  5073 

138.8 

4.86 

5.10 

0  28.8 

23 

8  33  37.94 

12.750 

20    0  10.0 

43.43 

0.236  2030 

129.8 

4.69 

5.11 

0  30.0 

24 

8  38  43.61 

13.713 

19  42  55.0 

43.83 

0.235  8841 

1354» 

4.89 

5.11 

0  31.1 

25 

8  43  48.16 

12.666 

19  25    6.5 

45.23 

0.235  5507 

141«9 

4.69 

5.12 

0  32.3 

26 

8  48  51.58 

+12.610 

+19    6  45.1 

--46.57 

0.235  2028 

-148U) 

4.89 

5.12 

0  33.4 

27 

8  53  53.85 

12.571 

18  47^  51.5 

47.90 

0.234  8405 

158.9 

4.89 

5.12 

0  34.5 

28 

8  58  54.98 

12.523 

18  28  26.2 

49.30 

0.234  4640 

150.9 

4.90 

5.13 

0  35.6 

29 

"     o  o4.94 

12.474 

18   .8  30.1 

60.47 

0.234  0731 

1063 

4.90 

5.13 

0  36.6 

30 

9    8  53.74 

12.426 

17  48    3.7 

51.73 

0.233  6680 

1713 

4.91 

5.14 

0  37.6 

31 

9  13  51.38 

+12.878 

+17  27  ■  7.6 

^52.04 

0.233  2487 

-177.7 

4.91 

5.14 

0  38.7 

Aug.    1 

9  18  47.87 

13.330 

17    5  42.6 

54.14 

0.232  8153 

1883 

4.92 

5.15 

0  39.7 

2 

9  23  43.20 

13.382 

16  43  49.3 

56.30 

0.232  8678 

189^ 

4.92 

5.15 

0  40.6 

3 

9  28  37.39 

12.234 

16  21  28.4 

56.44 

0^19062 

1953 

4.93 

5.16 

0  41.6 

4 

9  33  30.44 

12.187 

15  58  40.6 

57.54 

0.2914305 

301.1 

4.93 

5.16 

0  42.6 

5 

9  38  22.37 

+13.140 

+15  35  26.6 

-58.62 

0.230  9406 

-907.0 

4.94 

5.17 

0  43.5 

6 

9  43  13.18 

13.004 

15  11  47.1 

50.67 

0.230  4368 

819.9 

4.95 

5.18 

0  44.4 

7 

9  48    2.89 

13.049 

14  47  42.9 

60.68 

0.229  9187 

9183 

4.95 

5.18 

0  45.3 

8 

9  52  51.52 

13.004 

14  23  14.6 

61.67 

0.229  3864 

9943 

4.96 

5.19 

0  46.1 

9 

9  57  39.08 

11.960 

13  58  22.9 

02.63 

0*228  8396 

9803 

4.96 

5.19 

0  47.0 

10 

10    2  25.59 

+11.017 

+13  33    8.6 

-68.55 

0.228  2788 

-380.7 

4.97 

5.20 

0  47.6 

11 

10    7  11.08 

11.874 

13    7  32.5 

64.45 

0.227  7035 

949.7 

4.98 

5.21 

0  46.6 

12 

10  11  55.55 

11.883 

12  41  35.2 

05.32 

0.227  1137 

948.7 

4.99 

5.22 

0  49.4 

13 

10  16  39.04 

11.792 

12  15  17.6 

66.15 

0.226  5095 

9M3 

4.99 

5.22 

0  50.2 

14 

10  21  21.56 

11.753 

11  48  40.3 

66.95 

0.225  8906 

980.8 

5.00 

5.23 

0  51.0 

15 

10  26    3.13 

+11.713 

+11  21  44.1 

-67.72 

0.225  2576 

-906.9 

5.01 

5.24 

0  51.7 

16 

10  30  43.79 

+U476 

+10  64  29.8 

-68.47 

0.224  6099 

-873.0 

5.02 

5.25 

0  52.5 
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GREENWICH  MEIAN  TIME. 


Date. 

Asoenisioii. 

Var.pv 

Hour. 

DiSSmtkm. 

Var.pw 

Hour. 

Lojarithxn  of 
from  Eaf  th. 

Var.pflr 
Hoar. 

Semi- 
diam- 
eter. 

Hor. 

Paral. 

Uz. 

Transit, 
Herldiui 

of 
Qreen- 

Nbon, 

JVbon. 

Nooa. 

iWoon. 

JAnni. 

2AoA. 

JVbon. 

Nwtk. 

wich. 

h   m     8 

8 

•       in 

// 

// 

// 

h     m 

Aug.  16 

10  30  43.79 

+11.075 

4-10  54  29.8 

-66.47 

0.224  6090 

-372.9 

5.02 

5.25 

0  52.5 

17 

10  35  23.55 

11.689 

10  26  58.0 

69.18 

0.223  9478 

S78.9 

5.02 

5.25 

0  53.2 

18 

10  40    2.45 

ll.fl03 

9  59    9.6 

69.85 

0.223  2714 

284.8 

5.03 

5.26 

0  53.9 

19 

10  44  40.51 

11.M0 

9  31    5.2 

70.50 

0.222  5807 

290.8 

5.04 

5.27 

0  54.6 

20 

10  49  17.77 

11.696 

9    2  45.6 

71.12 

0.221 8758 

296.6 

5.05 

5.28 

0  55.3 

21 

10  53  54.25 

+11.M5 

+  8  34  11.5 

-71.71 

0.221 1569 

-802.6 

5.06 

5.29 

0  55.9 

22 

10  58  30.00 

11.475 

8    5  23.6 

72.27 

0.220  4239 

308.3 

5.07 

5.30 

0  56.6 

23 

11    3    5.05 

11.446 

7  36  22.8 

72.79 

0.219  6770 

314.1 

5.06 

5.31 

0  57.2 

24 

11    7  39.43 

11.419 

7    7    9.7 

73.29 

0.218  9163 

319.8 

5.08 

5.31 

0  57.8 

25 

11  12  13.18 

11.393 

6  37  45.0 

73.76 

0.218  1418 

335.6 

5.09 

5.32 

0  58.5 

26 

11  16  46.33 

-1-11.369 

•f  6    8    9.4 

-74.20 

0.217  3536 

-681.2 

5.10 

5.33 

0  59.1 

27 

11  21  18.92 

11.847 

5  38  23.8 

74.60 

0.216  5519 

336.9 

5.11 

5.34 

0  59.7 

28 

11  25  51.00 

11.397 

5    8  28.7 

74.98 

0.215  7366 

842.6 

5.11 

5.85 

1    0.3 

29 

11  30  22.61 

11.306 

4  38  24.9 

76.33 

0.214  9077 

348.2 

5.12 

5.36 

1    0.8 

30 

11  34  53.78 

11.290 

4    8  13.1 

76.65 

0.214  0655 

363.7 

5.13 

5.37 

1    1.4 

31 

11  39  24.56 

-M1.375 

+  3  37  54.0 

-76.94 

0.213  2099 

^869.3 

6.14 

5.38 

1    2.0 

Sept.  1 

11  43  54.99 

11.362 

3    7  28.3 

76.20 

0.212  3409 

864.il 

6.16 

5.40 

1    2.6 

2 

U  48  25.13 

11.280 

2  36  56.8 

76.42 

0.211 4585 

370.6 

6.17 

5.41 

1    3.1 

3 

11  52  55.00 

11.240 

2    6  20.2 

76.62 

0.210  5627 

376.0 

5.18 

5.42 

1    3.7 

4 

11  57  24.65 

11.282 

1  35  39.1 

76.79 

0.209  6535 

381.6 

6.19 

5.43 

1    4.2 

5 

12    1  54.13 

+11.225 

+  1    4  54.3 

-76.93 

0.208  7309 

-867.2 

5.20 

5.44 

1    4.8 

6 

12    6  23.48 

11.221 

0  34    6.5 

n.05 

0.207  7949 

388.8 

5.21 

5.45 

1    5.3 

7 

12  10  52.75 

U.218 

+  0    3  16.3 

77.13 

0.206  8453 

388.6 

5.22 

5.46 

1    5.9 

8 

12  15  21.97 

11.217 

-  0  27  35.4 

77.18 

0.205  8820 

404.2 

5.24 

5.48 

1    6.4 

9 

12  19  51.19 

U.218 

0  58  27.9 

77.19 

0.204  9051 

409.9 

5.25 

5.49 

1    7.0 

10 

12  24  20.46 

+11.221 

-  1  29  20.5 

-77.18 

0.203  9143 

-416.7 

5.26 

5.60 

1    7.5 

11 

12  28  49.80 

11.235 

2    0  12.5 

77.14 

0.202  9096 

421.4 

5.27 

5.51 

1    8.1 

12 

12  33  19.27 

11.281 

2  31    3.1 

77.07 

0.201 8914 

427.2 

5.29 

5.53 

1    8.6 

13 

12  37  48.90 

U.289 

3    1  51.6 

76.97 

0.200  8590 

433.1 

5.30 

5.54 

1    9.2 

14 

12  42  18.74 

11.248 

3  32  37.4 

76.84 

0.199  8127 

488.9 

5.31 

6.55 

1    9.7 

15 

12  46  48.82 

+11.200 

-  4    3  19.5 

-76.67 

0.198  7525 

-444.7 

5.32 

5:57 

1  10.3 

16 

12  51  19.19 

11.272 

4  33  57.3 

76.48 

0.197  6784 

460.4 

5.33 

5.58 

1  10.8 

17 

12  55  49.88 

11.286 

5    4  30.1 

76.25 

0.196  5905 

456.2 

5.35 

5.60 

I  11.4 

18 

13    0  20.94 

11^02 

5  34  57.0 

76.99 

0.195  4887 

461.9 

5.36 

5.61 

1  12.0 

19 

13    4  52.40 

11.320 

6    5  17.4 

76.70 

0.194  3732 

467.6 

5.37 

5.62 

1  12.6 

20 

13    9  24.31 

+11.339 

-  6  35  30.5 

-76.38 

0.193  2440 

-473.4 

5.39 

5.64 

1  13.2 

21 

13  13  56.70 

11.360 

7    5  35.5 

76.03 

0.192  1011 

479.1 

5.40 

5.65 

1  13.8 

22 

13  18  29.62 

11.383 

7  85  31.7 

74.65 

0.190  9446 

484.7 

5.42 

5.67 

1  li.4 

23 

13  23    3.11 

11.406 

8    5  18.4 

74.24 

0.189  7745 

490.4 

5.43 

5.68 

1  15.0 

24 

13  27  37.20 

11.434 

o  «j4  o4.o 

73.79 

0.188  5909 

496.0 

5.45 

5.70 

1  15.6 

25 

13  32  11.93 

+11.461 

-  9    4  20.2 

-73.32 

0.187  3938 

-^501.6 

5.47 

6.72 

1  16.2 

26 

13  36  47.34 

11.490 

9  33  33.9 

72.82 

0.186  1833 

507.1 

5.48 

5.73 

1  16.9 

27 

13  41  23.48 

11.521 

10    2  35.1 

72.28 

0.184  9596 

612.7 

5.50 

5.75 

1  17.5 

28 

13  46    0.37 

11.603 

10  31  23.0 

71.71 

0.183  7225 

618.2 

5.51 

5.76 

1  18.2 

29 

13  50  38.06 

U.587 

10  59  56.9 

71.11 

0.182  4722 

623.7 

5.53 

5.78 

1  18.9 

30 

13  55  16.58 

+11.623 

-11  28  16.0 

-70.48 

0.1812085 

--639.3 

5.54 

5.80 

1  19.6 

Oct.    1 

13  59  55.98 

+11.660 

-11  56  19.6 

-69.82 

0.179  9316 

-«34.8 

5.55 

5.81 

1  20.3 
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VENUS,  1920. 

GREENWICH  MEAN  TIME. 


Date. 

Asoebsion. 

Var.per 
Hoar. 

Apparent 
Dedination. 

Var.per 
Hoar. 

Lqnrithmof 

Iiistaiice 
from  Earth. 

Var.per 
Hour. 

Seml- 
diam- 
eter. 

Hot. 

Paral- 

laz. 

Transit, 

Meridian 

of 

Green- 

Noon. 

JVdow. 

Noon, 

Noon. 

Noon. 

IWQmm 

Noon. 

Nonm. 

wicfa. 

h   m      8 

s 

•      /      f/ 

ft 

n 

ft 

h     m 

Oct.    1 

13  59  55.98 

+ii.6eo 

-11  56  19.6 

--69.82 

0.179  9316 

-534.8 

5.55 

5.81 

1  20.3 

2 

14    4  86.28 

ii.eo8 

12  24    6.9 

69.12 

0.178  6413 

540.4 

5.57 

5.83 

1  21.1 

3 

14    9  17.52 

11.739 

12  51  37.1 

68.39 

0.177  3877 

546.0 

5.59 

5.85 

1  21.8 

4 

14  13  59.74 

11.780 

13  18  49.5 

67.63 

0.1760205 

651.6 

5.61 

5.87 

1  22.6 

5 

14  18  42.96 

11.832 

13  45  43.3 

66.84 

0.174  6898 

587.3 

5.63 

5.89 

1  23.3 

6 

14  23  27.21 

+11.866 

-14  12  17.7 

-M.02 

0.173  3454 

-563.1 

5.64 

5.90 

1  24.1 

7 

14  28  12.52 

11.010 

14  38  32.0 

66.16 

0.171  9871 

668.8 

5.66 

5.92 

1  25.0 

8 

14  32  56.92 

11.966 

15    4  25.3 

64.27 

0.170  6149 

574.7 

5.68 

5.94 

1  25.8 

9 

14  37  46.43 

12.003 

15  29  56.8 

63.35 

0.169  2287 

580.5 

6.70 

5.96 

1  26.6 

10 

14  42  35.06 

12.060 

15  55    5.8 

62.40 

0.167  8283 

586.5 

5.72 

5.96 

1  27.5 

11 

14  47  24.84 

-i-12.008 

-16  19  51.5 

-61.41 

0.166  4136 

-502.5 

5.74 

6.00 

1  28.4 

12 

14  52  15.78 

12.147 

16  44  13.1 

60.38 

0.164  9845 

698.5 

6.76 

6.02 

1  29.3 

13 

14  57    7.89 

12.196 

17    8    9.7 

59.33 

0.163  5409 

604.5 

5.77 

6.04 

1  30.2 

14 

15    2    1.19 

12.216 

17  31  40.7 

58.25 

0.162  0827 

610.6 

6.79 

6.06 

1  31.2 

15 

15    6  55.69 

12.296 

17  54  45.2 

57.13 

0.160  6098 

616.7 

5.81 

6.08 

1  32.1 

16 

15  11  51.38 

•fl2JM6 

-18  17  22.5 

-^.97 

0.159  1223 

-622.8 

5.88 

6.10 

1  33.1 

17 

15  16  48.28 

12.896 

18  39  31.7 

54.79 

0.157  6201 

629.6 

5.85 

6.12 

1  34.1 

18 

15  21  46.39 

12.446 

19    1  12.2 

53.58 

0.156  1031 

685.2 

5.87 

6.14 

1  35.2 

19 

15  26  46.71 

12.497 

19  22  23.1 

53.33 

0.154  5714 

641.3 

5.89 

6.16 

1  36.2 

20 

15  31  46.23 

12.547 

19  43    3.7 

51.05 

0.153  0250 

647.4 

5.92 

6.19 

1  37.3 

21 

15  36  47.96 

+12.607 

-20    3  13.2 

-49.74 

0.151  4638 

-663.6 

5.94 

6.21 

1  38.4 

22 

15  41  50.89 

12.647 

20  22  50.9 

48.40 

0.149  8878 

660.8 

5.96 

6.23 

1  39.5 

23 

15  46  55.00 

12.696 

20  41  56.1 

47.03 

0.148  2969 

666.0 

5.96 

6.25 

140.6 

24 

15  52    0.29 

12.746 

21    0  28.0 

45.63 

0.146  6912 

672.1 

6.00 

6.28 

1  41.8 

25 

15  57    6.75 

12.798 

21  18  25.9 

44.19 

0.145  0708 

678.3 

6.02 

6.30 

142.9 

26 

16    2  14.35 

+12.840 

-21  35  49.1 

-42.74 

0.143  4355 

-684.4 

6.04 

6.32 

1  44.1 

27 

16    7  23.08 

12.887 

21  52  37.0 

41.35 

0.141  7855 

600.6 

6.07 

6.35 

145.3 

28 

16  12  32.91 

12.933 

22    8  48.9 

39.74 

0.140  1207 

696.8 

6.09 

6.37 

1  46.5 

"       29 

16  17  43.84 

12.978 

22  24  24.2 

38.20 

0.138  4409 

703.0 

6.12 

6.40 

147.8 

30 

16  22  55.83 

13.021 

22  39  22.1 

36.63 

0.136  7463 

709.2 

6.14 

6.42 

1  49.0 

31 

16  28    8.85 

+13.064 

-22  53  42.1 

-^.04 

0.135  0367 

-715.5 

6.17 

6.45 

1  50.3 

Nov.    1 

16  33  22.88 

13.105 

23    7  23.6 

38.42 

0.133  3118 

721.9 

6.19 

6.47 

1  51.6 

2 

16  38  37.87 

13.144 

23  20  26.0 

31.78 

0.131  5717 

728.3 

6.21 

6.50 

1  52.9 

3 

16  43  53.79 

13.182 

23  32  48.7 

30.11 

0.1298161 

784.7 

6.24 

6.53 

1  54.2 

4 

16  49  10.61 

13.219 

23  44  31.3 

28.43 

0.128  0449 

741.3 

6.26 

6.55 

1  55.6 

5 

16  54  28.27 

+13.253 

-23  55  33.1 

-36.72 

0.126  2578 

-747.9 

6.29 

6.58 

1  56.9 

6 

16  59  46.74 

13.286 

24    5  53.7 

34.99 

0.124  4547 

754.7 

6.32 

6.61 

158.3 

7 

17    5    5.96 

13UU6 

24  15  32.6 

28.26 

0.122  6352 

761.6 

6.34 

6.63 

1  59.7 

8 

17  10  25.88 

13JM4 

24  24  29.4 

21.48 

0.120  7991 

768.5 

6.37 

6.66 

2    1.1 

9 

17  15  46.43 

13  JW 

24  32  43.7 

19.70 

6.118  9463 

775.5 

6.40 

6.69 

2    2.5 

10 

17  21    7.56 

+13  402 

-24  40  15.0 

-17.91 

0.117  0766 

-782.6 

6.42 

6.72 

2    3.9 

11 

17  26  29.21 

13.412 

24  47    3.1 

16.10 

0.115 1898 

789.8 

6.45 

6.75 

2    5.3 

12 

17  31  51.31 

13.429 

24  53    7.7 

14.28 

0.113  2857 

707.0 

6.48 

6.78 

2    6.7 

13 

17  37  13.80 

13.444 

24  58  28.4 

12.45 

0.111 3641 

804.3 

6.51 

6.81 

2    8.2 

14 

17  42  36.60 

13.456 

25    3    5.0 

10.60 

0.109  4249 

811.7 

6.54 

6.84 

2    9.6 

15 

17  47  59.66 

+13.465 

-25    6  57.3 

•8.75 

0.107  4679 

-819.1 

6.67 

6.87 

2  11.1 

16 

17  53  22.90 

+13.471 

-25  10    5.1 

-6.89 

0.105  4930 

-836.6 

6.60 

6.90 

2  12.5 
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GREENWICH  MEAN  TIME. 


Date. 

AmcmSoii. 

Var.per 
Hour. 

Apparent 
DMUnaltoii. 

Var.per 
Boar. 

Logarithm  of 

0i8taDoa 
fromXarth. 

Var.per 
Hoar. 

fleni- 
dlam* 
ater. 

Hor. 
Paral- 
lax. 

Transit, 
Meridian 

of 
Green- 

Jibon* 

JXWA. 

Jkwi* 

/Pcwi. 

■919 

xvmit. 

JPbow. 

i8bo». 

Jfoon. 

wich. 

li  m      f 

8 

•      »        #/ 

ff 

It 

ft 

h     m 

Nov.  16 

17  53  22.90 

+13.471 

-25  10    5.1 

-6.89 

0.105  4930 

-826.6 

6.60 

6.90 

2  12.5 

17 

17  58  46.24 

13.474 

25  12  28.2 

5.03 

0.103  6001 

834.2 

6.63 

6.93 

2  14.0 

18 

18    4    9.63 

13.474 

25  14    6.5 

3.16 

0.101 4890 

841.8 

6.66 

6.97 

2  15.4 

19 

18    9  32.97 

13.471 

25  15    0.0 

-1.29 

0.099  4596 

849.4 

6.69 

7.00 

2  16.9 

20 

18  14  56.20 

13.465 

25  15    8.6 

+  0.58 

0.097  4118 

867.1 

6.72 

74» 

2  18.3 

21 

18  20  19.25 

4-13.456 

-25  14  32.4 

+  2.44 

0.095  3454 

-864.9 

6.75 

7.06 

2  19.7 

22 

18  25  42.05 

13.443 

25  13  11.3 

'   4.31 

0.093  2605 

872.6 

6.79 

7.10 

2  21.2 

23 

18  31    4.51 

13.428 

25  11    5.4 

6.18 

0.091 1570 

880.4 

6.82 

7.13 

2  22.6 

24 

18  36  26.58 

13.410 

25    8  14.8 

8.04 

0.089  0346 

888.2 

6.85 

7.17 

2  24.0 

25 

18  41  48.18 

13.380 

25    4  39.6 

9.90 

0.086  8935 

896.1 

6.88 

7.20 

2  25.4 

26 

18  47    9.23 

-1-13.365 

-25    0  19.9 

4-11.74 

0.084  7334 

-904.0 

6.92 

7.24 

2  26.9 

27 

18  52  29.69 

U.33e 

24  55  16.1 

13.58 

0.082  5542 

912.0 

6.96 

7.28 

2  28.3 

28 

18  57  49.49 

13.310 

24  49  28.3 

15.41 

0.080  3559 

920.0 

6.99 

7.31 

2  29.6 

29 

19    3    8.55 

13.278 

24  42  56.7 

17.22 

0.078  1382 

928.1 

7.03 

7.35 

2  31.0 

30 

19    8  26.83 

13.344 

24  35  41.7 

19.02 

0.075  9010 

936.3 

7.06 

7.39 

2  32.4 

Dec.    1 

19  13  44.26 

-1-13.308 

-24  27  43.6 

420.81 

0.073  6439 

-944.6 

7.10 

7.43 

»2  38.7 

2 

19  19    0.79 

13.180 

24  19    2.7 

22.59 

0.0718668 

963.0 

7.14 

7.47 

2  35.1 

3 

19  24  16.35 

13.127 

24    9  39.5 

24.34 

0.069  0692 

961.6 

7.18 

7.51 

2  36.4 

4 

19  29  30.89 

13.084 

23  59  34.4 

96.06 

0.066  7510 

970.3 

7.22 

7.65 

2  37.7 

5 

19  34  44.36 

13.038 

23  48  47.8 

27.80 

0.064  4117 

979.1 

7.26 

7.59 

2  39.0 

6 

19  39  56.71 

•1-12.990 

-23  37  20.2 

•1-29.50 

0.062  0510 

-968.1 

7.29 

7.63 

2  40.2 

7 

19  45    7.88 

12.940 

23  25  12.1 

31.18 

0.059  6685 

607  4t 

7.33 

7.67 

2  41.5 

8 

19  50  17.82 

12.888 

23  12  24.0 

32.83 

0.057  2639 

1006.6 

7.37 

7.71 

2  42.7 

9 

19  55  26.49 

12.834 

22  58  56.6 

34.46 

0.054  8368 

1016.0 

7.42 

7.76 

2  43.9 

10 

20    0  33.84 

12.n8 

22  44  50.3 

36.06 

0.052  8870 

1026.5 

7.46 

7.80 

2  45.1 

11 

20    5  39.84 

•1-12.721 

-22  30    5.8 

•I-37.64 

0.049  9141 

-1035.2 

7.50 

7.84 

2  46.2 

12 

20  10  44.43 

12.661 

22  14  43.8 

39.19 

0.047  4177 

1045.1 

7.54 

7.89 

2  47.4 

13 

20  15  47.56 

12.601 

21  58  44.8 

40.73 

0.044  8976 

1055.0 

7.59 

7.94 

2  48.6 

14 

20  20  49.26 

i2jao 

21  42    9.6 

42.21 

0.042  8534 

1065.1 

7.63 

7.98 

2  49.5 

15 

20  25  49.42 

12.475 

21  24  58.8 

43.68 

0.039  7849 

1076.4 

7.68 

8.03 

2  60.6 

16 

20  30  48.04 

•f  12.410 

-21    7  13.1 

445.13 

0.037  1916 

-1085.7 

7.72 

8.08 

2  61.6 

17 

20  35  45.09 

12.344 

20  48  53.2 

46.53 

0.034  5735 

1006.1 

7.77 

8.13 

2  52.6 

18 

20  40  40.55 

12.2n 

20  29  59.9 

47.90 

0.031 9301 

1106.7 

7.81 

8.17 

2  63.6 

19 

20  45  34.39 

12.210 

20  10  34.0 

49.26 

0.029  2612 

1U7.4 

7.87 

8.23 

2  64.6 

20 

20  50  26.60 

12.141 

19  50  36.1 

50.57 

0.026  6666 

1128,1 

7.92 

8.28 

2  65^ 

21 

20  55  17.15 

•1-12.071 

-19  30    7jD 

451.86 

0.023  8461 

-1139.0 

7.96 

8.33 

2  66.4 

22 

21    0    6.03 

12.002 

19    9    7.6 

53.10 

0.0210993 

1150.0 

8.01 

8.38 

2  67.8 

23 

21    4  53.23 

11.932 

18  47  38.5 

54.32 

0.018  8261 

U61X) 

8.06 

8.43 

2  58.1 

24 

21    9  38.74 

11.861 

18  25  40.5 

'56.51 

0.015  5264 

1172.1 

8.12 

8.49 

2  68.9 

25 

21  14  22.56 

11.790 

18    3  14.4 

66.66 

0.012  6998 

1183.3 

8.17 

8.55 

2  59.7 

26 

21  19    4.6S 

•mI.730 

-17  40  21.0 

•147.78 

0.009  8463 

-1194.6 

8.22 

8.60 

3    0.5 

27 

21  23  45.11 

U.6tt 

17  17    1.0 

68.88 

0.006  9654 

1206.1 

8.28 

8.66 

3    1.2 

28 

21  28  23.85 

U^79 

16  53  15.1 

50.94 

0.004  0569 

1217.7 

8.34 

8.72 

3    1.9 

29 

2133    0.90 

U.500 

16  29    4.3 

60.96 

0.001 1204 

1229.4 

8.39 

8.78 

3    2.6 

30 

21  37  36.27 

11.439 

16    4  29.3 

61.96 

9.9961555 

1241.3 

8.45 

8.84 

3    3.2 

31 

2142    9.97 

•1-11.369 

-15  39  30.8 

462.91 

9.995 1618 

-1253.4 

8.51 

8.90 

3    3.8 

32 

21  46  42.01 

•  •  •  • 

-15  14    9.7 

•  •  • . 

9.992  1388 

.... 

8.57 

8.96 

3    4.4 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

Heliocentric 

Longitade, 

Ifean  Equinox 

of  I>ate. 

Var.  per 
Day. 

Reduction 
to  Orbit. 

Heliocentrio 
Latitude. 

Var.  per 
Day. 

Ixigarithm  of 
Radius  Vector. 

Var.  per 
Day. 

9        1         n 

«      r        n 

f      ft 

•      f      11 

'      " 

Jan. 

0 

165  26  45.9 

1  37  22.9 

+0    3.2 

+3  23  37.0 

•M)    3.1 

9.856  9039 

+474 

2 

168  41  29.1 

1  37  20.2 

-0  17.2 

3  23  23.6 

-0  16.4 

9.857  0026 

512 

4 

171  56    6.5 

1  37  17.2 

0  37.4 

3  22  31.2 

0  35.9 

9.857  1086 

648 

6 

'  175  10  37.6 

1  37  13.9 

0  57.2 

3  21    0.1 

0  55.2 

9.857  2217 

562 

8 

178  25    1.7 

1  37  10.2 

1  16.2 

3  18  50.4 

1  14.3 

9.857  3413 

614 

10 

181  39  18.2 

1  37    6.3 

-1  34.2 

+3  16    2.9 

-1  33.3 

9.857  4672 

-¥4^4 

12 

184  53  26.6 

1  37    2.1 

1  51.0 

3  12  38.0 

1  51.7 

9.857  5989 

673 

14 

188    7  26.3 

1  36  57.6 

2    6.4 

8    8  36.5 

2    9.8 

9.857  7360 

696 

16 

191  21  17,0 

1  36  53.0 

2  20.2 

3    3  59.2 

2  27.4 

9.857  8780 

722 

18 

194  34  58.2 

1  36  48.2 

2  32.2 

2  58  47.1 

2  44.5 

9.858  0246 

748 

20 

197  48  29.5 

1  36  43.1 

-2  42.2 

+2  53    1.4 

-3     1.1 

9.858  1751 

•1-783 

22 

201    1  50.6 

1  36  37.9 

2  50.2 

2  46  43.0 

3  17.1 

9.858  3292 

778 

24 

204  15    1.2 

1  36  32.7 

2  56.0 

2  39  53.4 

3  32.4 

9.858  4863 

793 

26 

207  28    1.2 

1  36  27.3 

2  59.7 

2  32  33.9 

3  47.0 

9.858  6460 

804 

28 

210  40  50J3 

1  36  21.8 

3    1.0 

2  24  45.9 

4    0.8 

9.858  8077 

813 

30 

213  53  28.5 

1  36  16.4 

-3    0.1 

+2  16  31,1 

-4  13.9 

9.858  9709 

+819 

Feb. 

•  1 

217    5  55.8 

1  36  10.9 

2  56.9 

2    7  50.9 

4  26.1 

9.859  1351 

828 

3 

220  18  12.1 

1  36    5.4 

2  51.5 

1  58  47.2 

4  37.4 

9.859  2999 

834 

6 

223  30  17.5 

1  36    0.0 

2  44.0 

1  49  21.7 

4  47.9 

9.859  4645 

823 

7 

226  42  12.0 

1  35  54.7 

2  34.4 

1  39  36.1 

4  57.5 

9.859  6287 

819 

9 

229  53  56.1 

1  35  49.4 

-2  23.0 

+1  29  32.4 

-5    6.1 

9.859  7918 

+812 

11 

233    5  29.7 

1  35  44.3^ 

2    9.7 

1  19  12.5 

5  13.7 

9.859  9533 

803 

13 

236  16  53.8 

1  35  39.3 

1  54.9 

1    8  38.3 

5  20.3 

9.860  1128. 

792 

15 

239  28    7.0 

1  35  34.6 

1  88.7 

0  57  61.8 

5  26.0 

9.860  2698 

778 

17 

242  39  11.8 

1  35  29.9 

1  21.2 

0  46  55.0 

5  30.6 

9.860  4237 

761 

19 

245  50    6.6 

1  35  25.5 

-1    2.7 

+0  35  50.1 

-5  34.2 

9.860  5741 

+742 

- 

21 

249    0  53.4 

1  35  21.8 

0  43.5 

0  24  38.9 

5  36.8 

9.860  7205 

721 

23 

252  11  31.9 

1  35  17.4 

0  23.8 

0  13  23.7 

5  38.3 

9.860  8625 

698 

25 

255.22    2.9 

1  35  13.7 

-0    3.8 

+0    2    6.4 

5  38.8 

9.860  9997 

673 

• 

27 

258  32  26.7 

1  35  10.2 

+0  16.3 

-0   9  lo.iai 

5  38.3 

9.861 1317 

• 

646 

29 

261  42  43.9 

1  35     7.0 

+0  86.1 

-0  20  26.0 

-5  36.7 

9.861  2580 

+617 

Mar. 

2 

26^  52  55.0 

1  35    4.1 

0  55.5 

0  31  37.0 

5  34.1 

9.861  3783 

1 

586 

4 

268    3    0.7 

1  35    1.6 

1  14.2 

0  42  41.9 

5  30.6 

9.861 4923 

558 

6 

271  13    1.5 

1  34  69.4 

182.0 

0  53  38.6 

5  26.0 

9.861  5995 

519 

8 

274  22  58.0 

1  34  57.3 

148.6 

1    4  25.1 

5  20.4 

9.861  6997 

488 

10 

277  32  50.7 

1  34  55.5 

+2    3.9 

-1  14  59.6 

-6  13.9 

9.8617925. 

+445 

^ 

12 

280  42  40.8 

1  34  54.1 

2  17.7 

125  20.1 

.     5    6.4 

9.861  8778 

407 

14 

283  52  27.8 

1  34  53.0 

2  29.9 

1  35  24.8 

4  58.1 

9.861 9551 

367 

16 

287    2  12.8 

1  34  52.1 

2  40.1 

1  45  11.9 

4  48.8 

9.862  0244 

326 

18 

290  11  55.8 

1  34  51.5 

2  48.4 

1  54  39.6 

4  38.7 

9.862  0854 

284 

20 

293  21  38.4 

1  34  51.2 

+2  54.7 

-2    3  46.2 

-4  27.8 

9.862  1379 

+241 

22 

296  31  20.6 

1  34  51.1 

2  58.9 

2  12  30.1 

4  16.0 

9.862  1818 

198 

24 

299  41    2.9 

1  34  51.3 

8  '  0.9 

2  20  49.7 

4     3.5 

9.862  2169 

154 

26 

302  50  45.8 

1  34  51.7 

8    0.6 

2  28  43.5 

3  50.2 

9.862  2432 

109 

28 

30^    0  29.7 

1  34  52.3 

2  58.2 

2  36  10.2 

3  36.3 

9.862  2605 

64 

SO 

309  10  15.2 

1  34  53.2 

+2  53.6 

-2  43    8.3 

-3  21.7 

9.862  2689 

+  19 

Apr 

1 

312  20    2.5 

1  34  £4.2 

+2  46.9 

-2  49  36.7 

-3    6.5 

9.862  2682 

-36 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

HeUoonirio 

LaudtoAe, 

Mean  EqubiQZ 

ofDftU. 

Var.  per 
Day. 

Rednetien 
to  Orbit 

Hellooentrlo 
Lotituae. 

Var.  per 
Day. 

Lomrlthm  of 
Radius  Vector. 

Var.  per 

Day. 

o        t         rr 

e      /        // 

/       n 

•     t      tf 

t       n 

Apr.       1 

312  20    2.5 

1  84  54.2 

+2  46.9 

-2  49  36.7 

-4    6.5 

9.862  2682 

-26 

3 

315  29  52.2 

1  34  S5.5 

2  38.2 

2  55  34.1 

2  50.8 

9.862  2585 

71 

5 

318  39  44.6 

1  34  66.9 

2  27.5 

3    0  59.5 

2  34.5 

9.862  2399 

116 

7 

321  49  $9.9 

1  84  68.5 

2  15.0 

3    5  51.8 

2  17.7 

9.862  2123 

160 

9 

324  59  38.6 

1  35    0.3 

2    0.9 

3  10  10.2 

2    0.6 

9.862  1759 

204 

11 

328    9  40.9 

1  36    2.1 

+1  45.3 

-3  13  53.9 

-1  43.1 

9.862  1307 

-247 

13 

331  19  47.1 

1  35    4.1 

1  28.5 

3  17    2.2 

1  25.2 

9.862  0770 

290 

16 

334  29  57.4 

1  35    5.2 

1  10.5 

3  19  34.4 

1     7.0 

9.862  0148 

332 

17 

337  40  12.0 

1  35    8.4 

0  51.6  ' 

3  21  30.1 

0  48.7 

9.861  9443 

373 

19 

340  50  31.2 

1  35  10.8 

0  32«2 

3  22  48.9 

0  30.1 

9.861  8658 

412 

21 

344  .0  55.2 

1  35  13.2 

+0  12*3 

-3  23  30.4 

-4)  11.5 

9.861  7795 

-450 

23 

347  11  24.0 

1  35  15.0 

-0    7.7 

3  23  34.7 

+0    7.2 

9.861  6857 

488 

25 

350  21  57.9 

1  35  18.2 

0  27.7 

3  23    1.5 

0  26.0 

9.861  5845 

524 

27 

353  32  36.9 

1  35  20.8 

0  47.3 

3  21  50.9 

0  44.6 

9.861  4763 

558 

29 

356  43  21.3 

1  35  23.5 

1    6.4 

3  20    3.1 

I     8.1 

9.861  3615 

690 

Ifay       1 

359  54  11.0 

1  35  25.2 

-124^ 

-3  17  38.4 

+1  21.5 

9.861 2404 

-621 

3 

3    6    6.2 

1  35  29.0 

1  41J8 

3  14  37.1 

1  39.7 

9.861 1133 

650 

5 

6  16    7.1 

1  35  81.8 

1  57  JB 

3  10  59.7 

1  67.6 

9.860  9806 

677 

7 

9  27  13.6 

1  35  84.7 

2  12J5 

3    6  46.9 

2  16.2 

9.860  8428 

701 

9 

12  38  25.9 

1  85  87.6 

2  25.2 

3    1  59.3 

2  82.4 

9.860  7002 

724 

11 

15  49  44.0 

1  35  40.5 

-2  36.3 

-2  56  37.8 

+2  49.0 

9.860  5533 

-745 

13 

19    1    8.1 

1  36  43.5 

2  45.5 

2  50  43.4 

8    5.3 

9.860  4024 

763 

15 

22  12  38.2 

1  35  46.6 

2  52.6 

2  44  16.9 

8  21.1 

9.860  2482 

779 

17 

25  24  14.5 

1  36  49.7 

2  57.6 

2  37  19.6 

8  38.2 

9.860  0910 

792 

19 

28  35  56.9 

1  86  52.7 

3    0.4 

2  29  52.7 

3  60.6 

9.859  9314 

804 

21 

31  47  45.5 

1  36  55.9 

-3    1.0 

-2  21  57.5 

44     4.4 

9.859  7697 

-812 

23 

34  59  40.5 

1  35  59.1 

2  59.8 

2  13  35.5 

4  17.6 

9.859  6066 

818 

25 

38  11  42.0 

1  86    2.4 

2  55.S 

2    4  46.1 

4  29.8 

9.859  4425 

822 

27 

41  23  50.0 

1  86    6.7 

2  49.2 

1  55  37.0 

4  41.1 

9.859  2780 

823 

29 

44  3*    4.7 

1  36    9.0 

2  41J) 

146    3.8 

4  51.8 

9.859  1185 

821 

31 

47  48  26.0 

1  36  12.3 

-2^30.7 

-1  36  10.2 

+6     1.6 

9.858  9496 

-817 

June      2 

51    0  54.1 

1  86  15.8 

2  18.6 

1  25  58.1 

5  10.4 

9.858  7868 

811 

4 

54  13  39.2 

i  86  19.2 

^  4.8 

1  15  29.4 

5  18.2 

9.858  6255 

801 

6 

57  26  11.1 

1  86  22.7 

^     1  49.2 

1    4  46.0 

5  25.0 

9.858  4664 

790 

8 

60  39    0.1 

1  86  26.2 

132.3 

0  53  50.0 

5  30.8 

9.858  3098 

775 

10 

63  51  56.2 

1  86  29.8 

-1  14.8 

-0  42  43.3 

+5  35.7 

9.858  1564 

-768 

12 

67    4  39.5 

1  86  83.4 

0  55i 

0  31  28.0 

5  39.4 

9.858  0066 

730 

14 

Tto  18  10.0 

1  86  87.0 

0  35.6 

0^20    6.4 

5  42.1 

9.857  8609 

718 

16 

73  31  27.6 

1  86  40.6 

-0  16.4 

-0    8  40.4 

5  48.7 

9.857  7197 

604 

13 

76  44  S2.5 

1  36  44.2 

+0    5.0 

+0    2  47.6 

6  44.2 

9.857  5835 

668 

20 

79  58SJ4.6 

1  86  47.9 

+0  25.8 

+6  14  15.5 

4-6  48.0 

9.857  4528 

-639 

22 

8S  12   .3.9 

1  36  51.4 

0  45.8 

0  25  41.1 

5  41.9 

9.857  3280 

609 

24 

86  25  S0.2 

1  36  54.9 

1    4.7 

0  37    2.2 

5  39.1 

9.857  2094 

577 

26 

89  39  43.5 

1  36  58.4 

123.4 

0  48  16.6 

5  35.2 

9.857  0975 

542 

28 

92  53  43.8 

1  37     1.8 

140.9 

0  59  22.1 

5  30.1 

9.856  9926 

506 

SO 

96    7  60.7 

1  37    5.1 

+1  57.2 

+1  10  16.5 

+5  24.1 

9.856  8952 

-468 

July       2 

99  22   4.1 

1  37    8.8 

^     +2  12.1 

+1  20  57.8 

+5  17.1 

9.856  8054 

-129 
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FOR  GREENWICH  MEAN  NOON. 


Daie. 

Heliooentric 

Loiudtude, 

Mean  Equinox 

of  Dftt«. 

Var.  per 
Day. 

BadoDttan 
to  Orbit 

HeUooentrlc 
litttltade. 

Var.  per 
Day. 

Lomrithmof 
BaSosVeetor. 

Var.  per 
Day. 

0            1             It 

m       1        n 

t         n 

•     »      f/ 

/      ff 

July       2 

99  22    4.1 

1  37    8.3 

+2  12.1 

+1  20  57.8 

+5  17.1 

4^.856  8054 

-429 

4 

102  36  23.9 

1  37  li.4 

2  25.2 

1  31  23.9 

5    8.9 

9.856  7286 

388 

6 

105  50  49.7 

1  87  14.4 

2  36.5 

1  41  32.6 

4  59.7 

9.856  6501 

346 

8 

109    5  21.2 

1  37  17a 

2  45.8 

1  51  22.1 

4  404 

9.856  5851 

303 

10 

112  19  58.0 

1  37  19.6 

2  52.9 

2    0  50.3 

4  38.5 

9.856  5288 

250 

12 

115  34  S9.9 

1  37  22.1 

+2  57.9 

+2    9  55.4 

+4  36.5 

9.8564^5 

-214 

14 

118  49  26.4 

1  37  24.3 

3    0.5 

2  18  35.7 

4  UA 

9.8564482 

168 

16 

122    4  17.0 

1  37  28.3 

3    0j9 

2  26  49.4 

3  59.9 

9.856  4142 

122 

18 

125  19  11.3 

1  37  27.9 

2  58.9 

2  34  34.9 

8  46^ 

9.8563944 

76 

20 

128  34    8.6 

1  37  29.4 

2  54.6 

2  41  60.6 

3  30.2 

9.856  3840 

-28 

22 

13149    8.6 

1  37  80.5 

+2  48.1 

+2  48  35.2 

+3  14.8 

9.856  3880 

+  19 

24 

135    4  10.4 

1  37  81.3 

2  39.5 

2  54  47.2 

2  57.7 

9.856  3914 

66 

26 

138  19  13.7 

1  37  31.9 

2  28.7 

3    0  25.6 

3  40.6 

9.8564092 

113 

28 

141  34  17.6 

1  37  82.0 

2  16,1 

3    5  29.1 

2  22.9 

9.856  4364 

159 

30 

144  49  21.5 

1  37  31.9 

2    1.7 

3    9  56.9 

2    4.8 

9.856  4727 

204 

Aug.       1 

148    4  24.9 

1  37  81.3 

+1  45.8 

+3  13  48.0 

+1  46.8 

9.856  5181 

+360 

3 

151  19  26.8 

1  37  80.6 

1  28^ 

3  17    1.7 

1  27.4 

9.856  5725 

294 

5 

154  34  26.8 

1  87  29.4 

1  10.0 

3  19  37.4 

1    8.3 

9.856  6357 

338 

7 

157  49  24.0 

1  37  27.8 

O  50.7 

3  21  34.6 

0  48.9 

9.856  7075 

380 

9 

161    4  17.8 

1  37  85.9 

0  30.7 

3  22  53.0 

0  29.6 

9.856  7876 

421 

11 

164  19    7.5 

1  37  23.7 

+0  10.4 

+3  23  32.4 

+0    9.9 

9.856  8757 

4461 

13 

167  33  52.3 

1  37  21.1 

-0  10.1 

3  23  32.7 

-0    9.6 

9.856  9717 

499 

15 

170  48  $1.6 

1  87  18.2 

0  30>1 

3  22  53.9 

0  29.1 

9.857  0751 

535 

17 

174    3    4.8 

1  37  15.0 

0  50.4 

3  21  36.3 

0  48.5 

9.857  1856 

570 

19 

177  17  31.2 

1  37  11.4 

1    9.7 

3  19  40.0 

1     7.7 

9.857  3029 

603 

21 

180  31  50.2 

1  37     7.6 

-1  28,1 

+3  17    5.7 

-1  26.6 

9.857  4265 

+634 

23 

183  46    1.3 

1  37    3.5 

145.8 

3  13  58.7 

1  45.3 

9.857  5562 

662 

25 

187    0    4.0 

1  36  59.2 

2    1.2 

3  10    4.9 

2    8.5 

9.857  6913 

689 

27 

190  13  57.8 

1  86  54.6 

2  15.6 

3    5  40.1 

2  21.3 

9.857  8316 

714 

29 

,193  27  42.1 

1  36  49.8 

2  28.2 

3    0  40.0 

2  38.6 

9.857  9766 

736 

31 

196  41  16.8 

1  86  44.8 

-2  38.9 

+2  55    5.9 

-2  55.4 

9.8581257 

+755 

Sept.      2 

199  54  41.3 

1  86  89.7 

2  47.7 

2  48  58.8 

3  11.6 

9.858  2785 

773 

4 

203    7  55.5 

1  36  84.5 

2  54.3 

2  42  20.0 

3  27.1 

9.858  4346 

788 

6 

206  20  59.1 

1  86  29.1 

2  58.7 

2  35  10.8 

3  43.0 

9.858  5934 

800 

8 

209  33  51.9 

1  36  23.7 

3    0.8 

2  27  ^2.6 

8  56.1 

9.858  7543 

809 

10 

212  46  33.7 

1  36  18.2 

-3    0.7 

+2  19  26.9 

-4    9.4 

9.858  9170 

+817 

12 

215  59    4.7 

1  86  12.7 

2  58.3 

2  10  55.5 

4  21.9 

> 

9.859  08^9 

821 

14 

219  11  24.6 

1  36    7.2 

2  53.7 

2    1  59.8 

4  88.6 

9.859  2454 

828 

16 

222  23  33.7 

1  36    1.8 

2  46.8 

1  52  41.7 

4  44.4 

9.859  4101 

828 

18 

225  35  31.9 

1  85  56.5 

2  88.0 

143    2.9 

4  54.8 

9,859  5744 

820 

20 

228  47  19.5 

1  85  51.2 

-2  27.2 

+133    5.3 

-^    8.3 

9,859  7379 

+814 

22 

231  58  66.6 

1  85  46.0 

2  14.5 

1  22  50.9 

5  11.1 

9.8598999 

806 

24 

235  10  23.5 

1  35  41U) 

2    0.2 

1  12  21.4 

5  18.1 

9.8600601 

795 

26 

238  21  40.5 

1  35  86.3 

144.4 

1    1  39.0 

5  34.1 

9.860  2179 

782 

28 

241  32  48.0 

1  85  31.5 

127.4 

0  50  45.6 

5  39.1 

9.8608728 

767 

30 

244  43  46.3 

1  85  27.0 

-1    9.8 

+0  39  43.3 

-5  38.0 

9.8605244 

+749 

Oct.         2 

247  54  85.8 

1  85  22.7 

-0  50.8 

+0  28  34.1 

-5  36.0 

9.860  6721 

+789 

VESTJS,  1920. 


161 


FOB  GREENWICH  MEA27  NOON. 


Date. 

Of  Date. 

Var.  per 
Day. 

Beduetfon 
toOtMt. 

HeUooentric 
Latitude. 

Var.  per 

LonrtthmoC 
BaonsVaotoc. 

Var.  per 
Day. 

•     t      ft 

•     f     tt 

t      tf 

•     t     tt 

t  t* 

Oct.       2 

247  54  35J3 

1  36  22.7 

-0  60.3 

+0  28  34.1 

-Z  80.0 

9.860  6721 

+729 

4 

261    6  17.1 

t  86  18.6 

^^80.7 

0  17  20.1 

6  87.9 

9.860  8157 

700 

6 

254  15  60.5 

1  86  14.8 

-0  10.7 

•K)    6    3^ 

6  88.7 

9.800  9545 

082 

8 

257  26  16.6 

1  36  11.3 

+0    9.3 

-0    5  14.2 

6  88.6 

9.861 0882 

056 

10 

260  36  35.9 

1  86    8.1 

0  29.2 

0  16  30.3 

6  87.4 

9.861 2164 

027 

12 

263  46  49.1 

1  36    6.1 

•f0  48.8 

-0  27  43.0 

-h  86.2 

9.861 3387 

+590 

14 

266  66  56.5 

1  36    2.4 

1    7.8 

0  38  60.3 

6  81.9 

9.861 4548 

504 

16 

270    6  58.0 

1  36    0.0 

125.9 

0  49  50.0 

6  27.7 

9.861 5642 

630 

18 

273  16  56.7 

1  34  57.0 

142.9 

1    0  40.4 

6  22.6 

9.861 6667 

494 

20 

276  26  60.7 

1  34  56.1 

158.7 

1  11  19.3 

5  10.8 

9.861 7619 

467 

22 

279  36  41.2 

1  34  64.6 

+2  13.1 

-1  21  44.9 

-6    0.2 

9.861 8496 

+419 

24 

282  46  29.0 

1  34  58.3 

2  25.8 

1  31  55.3 

6    1.1 

9.8619296 

880 

26 

285  56  14.6 

1  34  68.4 

2  36.7 

1  41  48.7 

4  62.2 

9.862  0015 

839 

28 

289    5  68.6 

1  34  n.7 

2  45.8 

1  51  23.4 

4  tf  .8 

9.862  0652 

208 

BO 

292  15  41.4 

1  34  51.2 

2  52.8 

2    0  37.5 

4  81.7 

9.862  1205 

266 

Nov.      1 

295  26  23.7 

1  34  61.1 

+2  67.7 

-2    9  29.5 

-4  20.2 

9.862  1672 

+212 

3 

298  35    5.9 

1  84  61.2 

3    0.4 

2  17  67.8 

4    8.0 

9.862  2051 

108 

5 

301  44  48.6 

1  34  51.6 

3    1.0 

2  26    0.9 

8  54.9 

9.862  2343 

124 

7 

304  54  32.1 

1  34  62.1 

2  69.3 

2  33  37.2 

8  41.8 

9.862  2545 

78 

9 

308    4  17.0 

1  84  52.0 

2  65.5 

2  40  45.5 

8  26.9 

9.862  2657 

+  84   . 

11 

311  14    3.8 

1  34  53.9 

+2  49.5 

-2  47  24.4 

-4  11.9 

9.862  2680 

-  11 

13 

314  23  62.6 

1  34  56.0 

2  41.4 

2  53  32.8 

2  86.8 

9.862  2612 

67 

15 

317  33  44.1 

1  34  60.4 

2  81.4 

2  59    9.4 

2  40.2 

9.862  2454 

101 

17 

320  43  38.4 

1  34  57.9 

2  19.6 

3    4  13.4 

2  23.7 

9.862  2207 

140 

19 

323  53  36.0 

1  34  50.7 

2    6.0 

3    8  43.8 

2    6.6 

9.862  1871 

190 

21 

327    3  37.2 

1  86    1.5 

+160.9 

-3  12  39.7 

-1  49.2 

9.862  1448 

-233 

23 

330  13  42.1 

1  36    8.5 

184.5 

3  16    0.4 

1  81.4 

9.862  0938 

270 

25 

333  23  61.1 

1  85    5.5 

116.8 

3  18  45.3 

1  18.4 

9.862  0343 

318 

27 

336  34    4.8 

1  35    7.7 

0  68.3 

3  20  53.8 

0  56.1 

9.861 9665 

300 

29 

339  44  22.1 

1  35  10.0 

0  89.0 

3  22  25.5 

0  80.0 

9.861 8905 

400 

Bee.       1 

342  54  44.5 

1  35  12.4 

+0  19.2 

-3  23  20.1 

-0  18.0 

9.861 8067 

-438 

3 

346    5  11.8 

1  86  14.9 

-0    0.8 

3  23  37.4 

■rt    0.7 

9.861  7152 

470 

5 

349  15  44.1 

1  ^  17.4 

0  20.8 

3  23  17.3 

0  19.4 

9.861  6164 

512 

7 

352  26  21.5 

1  85  20.0 

0  40.5 

3  22  19.8 

0  38.1 

9.861 6104 

547 

9 

355  37    4.2 

I  85  22.7 

0  69.8 

3  20  45.0 

0  50.7 

9.861 3977 

680 

11 

358  47  52.8 

1  86  25.4 

-1  18.3 

-3  18  33.1 

+1  15.1 

9.861 2786 

-Oil 

13 

1  58  45.8 

1  86  28.2 

185.9 

3  15  44.6 

1  33.4 

9.861 1533 

040 

15 

5    9  45.0 

1  85  81.0 

152.3 

3  12  19.7 

1  61.4 

9.861 0224 

608 

17 

S  20  49.7 

1  86  33.8 

2    7.4 

3    8  19.2 

2    9.1 

9.860  8861 

604 

19 

11  32    0.8 

1  85  30.7 

2  20.9 

3    3  43.t 

2  20.4 

9.860  7450 

717 

21 

14  43  16.6 

1  35  39.6 

-2  82.6 

-2  58  34.0 

+2  43.3 

9.860  6994 

-788 

23 

17  54  88.0 

1  36  43.0 

2  42.5 

2  52  60.9 

2  59.7 

9.860  4498 

757 

25 

21    6    7.2 

1  86  45.0 

2  bO.3 

2  46  35.5 

3  15.0 

9.860  2966 

774 

27 

24  17  41.6 

1  35  48.7 

!Z66.1 

2  39  48.8 

8  81.0 

9.860  1404 

788 

te 

27  29  22.0 

1  35  61.8 

2  6*.7 

2  32  32.1 

8  46.7 

9.859  9814 

800 

SI 

30  41    8.8 

1  86  66.0 

-3    1.0 

-2  24  46.6 

•1-8  69.7 

9.859  8204 

-810 

S3 

33  53    1.9 

1  36  58.1 

-3    0.1 

-2  16  83.8 

'  +4  13.0 

9.859  6577 

-817 

86097** 
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MAKS,  1920. 


GREENWICH 


:?  TDfEL 


Dstv. 

1 

Var.par 
Honr. 

Apparent 

Viir.per 
Boor. 

ftvnEarUu 

Var.iMr 
Hour. 

•Ur. 

Hot. 
Panl- 

Transit^ 
ItaJdiaa 

or 

GieeD- 

JWWM. 

jfoon. 

JWbow. 

3roiMi. 

J^WH* 

^RMM* 

n99^. 

wkh. 

ta   m      8 

8 

•         in 

n 

## 

rt 

h     m 

Jmn.     1 

13    4  44.63 

-^4.541 

-  4  47  12.7 

>28.«3 

0.166  6954 

-1235.9 

3.10 

5.99 

18  23.7 

2 

13    6  33.35 

4.518 

4  57  56.4 

28.71 

0.163  7168 

1346.3 

3.21 

6.04 

18  21.6 

3 

13    8  21.51 

4.405 

5    8  34.7 

28.48 

0.160  7130 

U56J( 

3.23 

6.08 

18  19.4 

4 

13  10    9.12 

4.472 

5  19    7.5 

28.25 

0.157  6839 

U67.4 

3.26 

6.12 

18  17.3 

5 

13  U  56.16 

4.448 

5  29  34.9 

26.03 

0.154  6293 

1278.1 

3.28 

6.16 

18  15.1 

6 

13  13  42.62 

44.494 

--  5  39  56.7 

-25,79 

0.151  5490 

-1288  i) 

3.30 

6.21 

18  12.9 

^ 
/ 

13  15  28.49 

4JB9 

5  50  12.7 

25^' 

0.148  4427 

yssmn 

3.33 

6.25 

18  10.8 

8 

13  17  13.75 

4.r3 

6    0  22.8 

2S^ 

0.145  3103 

.    1310.6 

3.35 

6.30 

18    8.6 

9 

13  18  58.39 

4.847 

6  10  27.0 

25U» 

0.142  1515 

1321.7 

3.37 

6.34 

18    6.4 

10 

13  20  42.39 

4.320 

6  20  25.2 

24.80 

0.138  9661 

1332.8 

3.40 

6.39 

18    4.2 

11 

13  22  25.74 

-MJU 

^  6  30  17.3 

-24^ 

0.135  7540 

1 

-1343  J9 

3.43 

6.44 

18    1.9 

12 

13  24    8.40 

4.283 

6  40    3  J 

24.28 

0,132  5151 

1355.3 

3.45 

6.48 

17  50.7 

13 

13  25  50.37 

4.234 

6  49  42.7 

24i» 

0.129  2492 

1388.4 

3.47 

6.53 

17  57.4 

14 

13  27  31.68 

4.2M 

6  59  15.9 

23  J5 

0.125  9564 

1377.6 

3.50 

6.58 

17  5oi 

15 

13  29  12.15 

4.173 

7    8  42.5 

23.47 

0.122  6365 

1388.9 

3.53 

6.63 

17  52.9 

16 

13  30  51.91 

+4.141 

-  7  18    2.4 

-23.19 

0.119  2897 

-140O.1 

3.56 

6.69 

17  50.6 

17 

13  32  30.90 

4.106 

7  27  15.7 

224»1 

0.115  9159 

1411.4 

3.59 

6.74 

17  48.3 

18 

13  34    9.09 

4.074 

7  36  22.1 

22.83 

0.112  5152 

1422.8 

3.61 

6.79 

17  46.0 

19 

13  35  46.45 

4.098 

7  45  21.7 

22.34 

0.109  0876 

1433.8 

3.64 

6.85 

17  43.7 

20 

13  37  22.97 

4.0D4 

7  54  14.2 

22.04 

0.105  6330 

1445  J) 

3.67 

6.90 

17  41.4 

21 

13  38  58.63 

43.987 

-  8    2  59.7 

-21.75 

0.102  1516 

-1458.2 

3.70 

6.95 

17  39.0 

22 

13  40  33.39 

3.990 

8  11  38.0 

21.45 

0.098  6434 

1487.3 

3.73 

7.01 

17  36.6 

23 

13  42    7.25 

3.802 

8  20    9.1 

21.14 

0.095  1086 

1478.3 

3.76 

7.07 

17  34.2 

24 

13  43  40.18 

3.852 

8  28  32.8 

20.84 

0.091  5474 

1489.4 

3.79 

7.13 

17  31.8 

25 

13  45  12.15 

3.812 

8  36  49.2 

20.53 

0.0S7  9596 

1500.4 

3.83 

7.19 

17  29.4 

26 

13  46  43.U 

43.771 

-  8  44  58.1 

-20.21 

0.084  3456 

-15U.3 

3.86 

7.25 

17  27.0 

27 

13  48  13.15 

3.729 

8  52  59.4 

19  JO 

0.080  7055 

1522.1 

3.80 

7.31 

17  24.5 

28 

13  49  42.14 

3.688 

9    0  53  J 

19.58 

0.077  0395 

1532.9 

3.92 

7.37 

17  22.1 

29 

13  51  10.08 

3.842 

9    8  39.1 

19.26 

0.073  3477 

15a.6 

3.95 

7.43 

17  19.6 

30 

13  52  36.96 

3.508 

9  16  17.4 

18.94 

0.069  6301 

1554.4 

3.99 

7.50 

17  17.1 

31 

13  54    2.76 

43.552 

*  9  23  48.0 

-18^1 

0.065  8868 

-1585J 

4.02 

7.56 

17  14.6 

Feb.    1 

13  55  27.44 

3.505 

9  31  10.6 

18  J8 

0.062  1178 

1575.8 

4.06 

7.63 

17  12.0 

o 

13  56  50.99 

3.457 

9  38  25.4 

17.95 

0.058  3231 

1588.5 

4.09 

7.69 

17    9.5 

3 

13  58  13.37 

3.406 

9  45  32.1 

17.61 

0.054  5028 

1597.2 

4.13 

7.76 

17    6.9 

4 

13  59  34.55 

3.357 

9  52  30.7 

17  J7 

0.050  6568 

1607.8 

4,17 

7.83 

17    4.3 

5 

14    0  54.50 

43.305 

-  9  59  21.0 

-16.92 

0.046  7854 

-1818.4 

4.20 

7.90 

17    1.7 

6 

14    2  13J20 

3.252 

10    6    3.0 

16.88 

0.042  88S4 

1829.1 

4.24 

7.97 

16  59.0 

7 

14    3  30.60 

3.197 

10  12  36.6 

16.22 

0.038  9660 

VSgkA 

4.28 

8.04 

16  56.3 

8 

14    4  46.66 

3.141 

10  19    1.7 

15.87 

0.035  0184 

1650  JO 

4.32 

8.12 

16  53.6 

9 

14    6    1.36 

3.083 

10  25  18,2 

15.50 

0.031  0460 

1880^ 

4.36 

8.19 

16  50.9 

10 

14    7  14.65 

43.024 

-10  31  25.9 

-15.14 

0.027  0490 

-1870J 

4.40 

8.27 

16  48.2 

U 

14    8  26.49 

2.983 

10  37  24.9 

14.77 

0.023  0277 

1880^ 

4.44 

8.34 

16  45.5 

12 

14    9  36.85 

2.900 

10  43  14.9 

14.40 

0.018  9825 

1880.4 

4.48 

8.42 

16  42.7 

13 

14  10  45.67 

2.835 

10  48  55.9 

Mxa 

0.014  9137 

1700  J8 

4.52 

8.50 

16  39.9 

14 

14  11  52.92 

2.780 

10  54  27.8 

13.64 

0.010  8217 

17D0.7 

4.56 

8.58 

16  37.1 

15 

14  12  58.55 

42.700 

-10  59  50.4 

-13  J$ 

0.006  7072 

-1719  i> 

4.61 

8.66 

16  34.2 

16 

14  14    2.53 

42.830 

-11    5    8,8 

-U.86 

0.002  5709 

-1727.9 

4.66 

8.75 

16  31.3 
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Dfttfr 

Affwaskn. 

V«r.iMr 
Hour. 

Appannt 
Dedfafttloii. 

Var.per 
Hour. 

Lonrithm  Of 

Ototance 
itoaiBttrtli. 

Var.iMr 
How. 

Semi, 
diam- 

et«r. 

Hor. 

Parel- 

lax. 

Transit, 
MflridiaD 

of 
Green- 

Noon, 

.  Noon, 

Jffwii. 

Noon. 

^VP^W» 

.   irovfi. 

iVboiK 

Nwa. 

wich. 

h   m      8 

s 

•     /      // 

If 

■ 

It 

• 

II 

h      m 

Feb.  16 

14  14    2.53 

•4-2.430 

-11    5    S.8 

-1SJ6 

0.602  5700 

-1727.0 

4.66 

8.75 

16  81.8 

17 

14  15    4.80 

2JM 

11  10    7.7 

12.47 

9.998  4136 

1786.6 

1 

4.70 

8.83 

16  28.4 

18 

14  16    5.33 

-    2.486 

11  15    2.1 

12.07 

9.994  2360 

1744.8 

4.76 

8.92 

16  25.4 

.    19 

14  17    4.08 

2^0 

11  19  46.9 

11.67 

9.9900389 

1762.7 

4.79 

9.00 

16  22.4 

20. 

14  18    1.00 

2413 

11  24  22.0 

11.26 

9.985  8232 

1760.3 

4.84 

9.09 

16  19.4 

21 

14  18  56.04 

-l>24M 

-11  28  47.4 

-10.85 

9.0815897 

-1767.6 

4.88 

9:18 

16  16.4 

22 

14  19  49.17 

2.173 

11  33    3.0 

10.44 

9.977  3393 

in4.4 

4.93 

9.27 

16  13.3 

23 

14  20  40.34 

2.001 

11  37    8.6 

10.03 

9.973  0730 

1780.8 

4.98 

9.36 

16  10.2 

21 

14  21  29.52 

2JfM 

11  41    4.2 

0.61 

9.968  7919 

1786.7 

5.03 

9.46 

16    7.1 

26 

14  22  16.67 

l.«U 

11  44  49.8 

0.19 

9.964  4971 

1792.2 

6.08 

9.65 

16    3.9 

?6 

14  23    1.74 

•flJ84 

-11  48  25.2 

-«w76 

9.9601805 

-17f7.8 

5.13 

9.64 

16    0.7 

27 

14  23  44.70 

1.7tf 

11  51  50.4 

».34 

9.955  8703 

'  U61J 

5.18 

9.74 

15  67.5 

28 

14  24  25.51 

1.666 

11  65    5.3 

7.91 

9.951  5406 

1806a 

5.23 

9.84. 

15  54.2 

20 

14  25    4JL2 

1.M8 

11  68    9.8 

7.47 

9.947  2015 

1800.7 

5.29 

9.94 

16  50.9 

liar.  .1 

14  25  40.49 

1.488 

12    1    3.8 

7.03 

9.942  8542 

1812.9 

5.34 

10.04 

15  47.5 

2 

14  26  14^7 

•M.372 

-12    3  47.2 

-6.60 

9.038  4999 

-1816.6 

5.39 

10.14. 

15  44.1 

3 

14  26  46.32 

1.2!74 

12    6  19.9 

6.14 

9.934 1399 

1817.7 

5.45 

10.24 

15  40.7 

4 

14  27  15.70 

1.174 

12    8  41.9 

6.60 

9.929  7754 

1819  J{ 

5.50 

10.34 

15  37.2 

5 

14  27  42.66 

1.072 

12  IQ  53.0 

6.23 

9.925  4079 

1820.2 

5.56 

10.45 

16  33.7 

6 

14  28    7.14 

0.968 

12  12  63.1 

4.77 

9.921 0390 

1820.4 

5.61 

10.65 

16  30.1 

7 

14  28  29.09 

-M).«U 

-12  14  42.1 

-4.31 

9.916  6704 

-1810.9 

6.67 

10.66 

16  26.5 

8 

14  28  48.47 

0.753 

12  16  19.8 

8.83 

9.912  3040 

1818.6 

5.73 

10.77 

16  22.9 

9 

14  29    5.23 

0.648 

12  17  46.1 

8.36 

9.907  9418 

1816.4 

5.79 

10.88 

15  19.2 

10 

14  29  19.31 

0.680 

12  19    1.0 

2.88 

9.903  5858 

1813.4 

5.85 

10.99 

15  15.5 

11 

14  29  30.67 

0416 

12  20    4.3 

2.39 

9.899  2382 

1800.4 

5.91 

11.10 

16  11.7 

12 

14  29  39.26 

•H).3Q0 

-12  20  65;9 

-  1.90 

9.894  9015 

-1804.8 

6.96 

11.21 

16    7.9 

13 

14  29  45.05 

0J82 

12  21  85.7 

1.41 

9.890  5782 

1798.2 

6.02 

11.32 

15    4.0 

14 

14  29  47.99 

•fOUWS 

12  22    3.7 

0.91 

9.886  2708 

17014) 

6.08 

11.43 

15    0.1 

Id 

14  29  48.04 

-OUKO 

12  22  19.6 ' 

-0.41 

9.881  9822 

1782.6 

6.14 

11.65 

14  56.1 

16 

14  29  45.15 

.  0.182 

12  22  23.5 

-fO-OO 

9.877  7152 

1773.0 

6.20 

11.66 

14  52.1 

17 

14  29  39.31 

-0J06 

-12  22  15.3  . 

>0.Q0 

9.873  4727 

-1768.1 

6.27 

11.78 

14  48.1 

18 

14  29  30.48 

Ow4S0 

12  21  54.9 

IJO 

9.869  2561 

1740.8 

6j63 

11.89 

14  44.0 

19 

14  29  18.64 

0.666 

12  21  22.3 

1.62 

9.865  0748 

1786^ 

6.39 

12.01 

14  39.8 

20 

14  29    3.76 

0.668 

12  20  37.3 

2.13 

9.860  9262 

1720.8 

6.45 

12.12 

14  35.6 

21 

14  28  45.83 

0.8U 

12  19  ^.0 

2.64 

9.856  8159 

1704.2 

6.51 

12.24 

14  31.3 

22 

14  28  24.85 

-0.968 

-12  18  30.5 

•1-  3.16 

9.852  7473 

-1686.0 

6.57 

12.35 

14  27.0 

23 

14  28    0.82 

1.066 

12  17    8.7 

8.66 

9.848  7241 

1666.4 

6.63 

12.47 

14  22.7 

24 

14  27  33.73 

1.192 

12  15  84.6 

4.18 

9.844  7500 

1646.3 

6.69 

12.68 

14  18.3 

25 

14  27    3.60 

14J9 

12  13  48.3 

4.68 

9.840  8288 

1622.3 

6.76 

12.70 

14  13.8 

26 

14  26  30.44 

1,444 

12  11  49.9 

6.10 

9.836  9640 

16084) 

6.82 

12.81 

14    9.3 

27 

14  25  54.27 

-1.670 

-12    9  39^ 

+  6.60 

9.833  1595 

-1672.1 

6.87 

12.92 

14    4.7 

28 

14  25  15.10 

1.604 

12    7  16.8 

6.19 

9.829  4190 

1644.7 

6.93 

13.03 

14    0.1 

29 

14  24  82.97 

1.817 

12    4  42.3 

6.68 

9.825  7463 

1616.6 

6.99 

13.14 

13  55.5 

30 

14  28  47.91 

1.988 

12    156.0 

7.17 

9.822  1453 

1484.9 

7.05 

13.25 

13  50.8 

31 

14  22  59.94 

2.060 

11  68  58.0 

7.66 

9.818  6199 

1462.6 

7.11 

13.36 

13  46.0 

Apr.    1 

14  22    9.11 

-2.m 

-11  55  48.4 

•1-8.13 

9.815 1739 

-1418.8 

7.17 

18.47 

13  41.2 

2 

14  21  15.47 

-2.2B8 

-11  62  27.6 

•►8.60 

9.811  8112 

-1888.2 

7.22 

13.57 

13  36.4 

164 


MAES,  1920. 

GREENWICH  MEAN  TIME. 


Date. 

AaoeiMiao. 

Var.per 
Hoar. 

Apparent 
I>ecunation. 

Var.per 
Hour. 

LoKaritiuBof 

jDlstHDoe 
from  Earth. 

Var.per 
Hour. 

Semt- 
diam- 
eter. 

Hor. 

Paral. 
lax. 

Tnuialt, 
lierfdiaii 

of 
Green- 

Noon. 

Ifoon. 

•»* — 

J^Rmh. 

iVbon. 

iVboa. 

wich. 

h    m       8 

a 

•        /         // 

it 

ft 

r* 

h      m 

Apr.    1 

14  22    9.11 

-2.177 

-11  55  48.4 

+  S.13 

».815  1730 

-1418.8 

7.17 

13.47 

13  41.2 

2 

14  21  15.47 

2.203 

11  52  27.6 

8.80 

9.811  8112 

1388.2 

7.22 

13.67 

13  36.4 

3 

14  20  19.06 

2.407 

11  48  55.5 

•.07 

9.808  5300 

1346.0 

7.28 

13.68 

13  31.6 

4 

14  19  19.94 

2.610 

11  45  12.4 

0.62 

9.805  3523 

1308.0 

7.38 

13.78 

13  26.6 

5 

14  18  18.18 

2.«38 

11  41  18.6 

0.08 

9.802  2643 

1288.2 

7.8S 

13.87 

18  21.6 

6 

14  17  13.84 

-2.733 

-11  37  14.4 

'I-10.80 

9.799  2750 

-1223.8 

7.43 

13.97 

18  16.6 

7 

14  16    7.01 

2.835 

11  33    0.0 

10.81 

9.796  3914 

1170^ 

7.48 

14.06 

18  11.5 

8 

14  14  57.77 

2.034 

11  28  35.8 

11.21 

9.793  6149 

1138.0 

7.63 

14.15 

18    6.4 

9 

14  13  46.22 

3.038 

11  24    2.2 

11.60 

9.790  9502 

1088.3 

7.68 

14.24 

18    1.3 

10 

14  12  32.46 

3.118 

11  19  19.6 

11.08 

9.788  4014 

1087.3 

7.62 

14.82 

12  56.1 

11 

14  11  16.61 

-3.203 

-11  14  28.5 

+13.30 

9.786  9724 

-088.8 

7.66 

14.40 

12  50.9 

12 

14    9  58.78 

3.282 

11    9  29.4 

12.82 

9.783  6660 

084.4 

7.70 

14.48 

12  45.6 

13 

14    8  39.11 

ZJtM 

11    4  22.7 

12.03 

9.781  4884 

880.8 

7.74 

14.56 

12  40.4 

14 

14    7  17.72 

3428 

10  59    9.0 

13.20 

9.779  4403 

8K.7 

7.78 

14.62 
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1<»2.5 

4.36 

8.19 

6  37.7 

8 

14  43    5.69 

6w4« 

17  27  28.4 

26.04 

0.033  8546 

1066.8 

4.34 

8.16 

5  35.9 

9 

14  45  16.49 

6.480 

17  37  52.6 

26.96 

0.035  7586 

008.0 

4.31 

8.10 

5  34.2 

10 

14  47  28.62 

+5.581 

-17  48  15.4 

-25.92 

0.038  1452 

+  800.8 

4.29 

8.06 

6  32.4 

11 

14  49  41.96 

5.581 

17  58  36.5 

26.84 

0.040  5147 

963.7 

4.26 

8.01 

6  30.7 

12 

14  51  56.52 

6.68X 

18    8  55.7 

35.76 

0:042  8671 

076.6 

4.24 

7.97 

5  29.0 

18 

14  54  12.30 

5.668 

18  19  12.8 

95.67 

0.0452023 

868.4 

4.22 

7.93 

5  27.4 

14 

14  66  29J27 

6J88 

18  29  27.6 

25.56 

0.047  5203 

888.8 

4.20 

7.89 

5  25.7 

U 

14  58  47.44 

+5J88 

-18  89  39.8 

-26.45 

0.049  8212 

+  865.1 

4.17 

7.84 

5  24.1 

..     IM 

15    1    6.80 

+5.881 

-18  49  49.2 

-36.88 

0.052 1048 

+  048.0 

4.15 

7.80 

5  22.5 

MABS,  1920. 
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OSEENWIGH  MSAN  TQfEk 


Date. 

*^ 

Var.ptf 

Appamit 
DecuBAtioii. 

Vtt.p«r 
HMr. 

Looilthmof 
fhun  Earth. 

Vior.par 
Hmbt. 

8«iiil- 
diam- 

Hor. 
Paral- 
lax. 

Traiult, 
ICeridiaii 

of 
Oreen- 

iVIoii* 

JAM. 

JncUm 

'.MOfl. 

JRwft. 

iVOOH. 

Vwii, 

wich. 

h   m      8 

8 

■      /       // 

tt 

tt 

n 

h      m 

Aug.  16 

15    X    6.80 

4«.sai 

-18  49  49.2 

-«648 

0.0521048 

46484 

4.15 

7.80 

5  22.5 

17 

15    3  27.33 

ftJTI 

18  50  55.5 

85.10 

0.054  3714 

0404 

4.13 

7.76 

5  20.9 

18 

15    5  49.01 

5487 

19    9  68.5 

65.06 

OX»6  6209 

8834 

401 

7.72 

5  19.3 

19 

15    8  11.83 

6JI76 

19  19  58.Q 

24.00 

0.058  8536 

0264 

4.09 

7.68 

5  17.7 

20 

15  Id  35.79 

6jn 

19^  29  53.7 

24.74 

0.0610695 

9104 

4.07 

7.65 

5  16.2 

21 

15  13    0.88 

44M9 

-10  39  45.3 

-1446 

0.063  2680 

49134 

4.06 

7.61 

5  14.7 

22 

15  15  27.08 

6.114 

19  49  32.7 

2448 

0.065  4620 

0064 

4.03 

7.57 

5  13.2 

23 

15  17  54.37 

•JM 

19  59  15.5 

24.18 

0.067  6189 

8004 

4.01 

7.53 

5  11.7 

24 

15  20  22.76 

9M6 

20    8  58.5 

28.06 

0.069  7098 

8024 

3.99 

7.49 

5  10.2 

25 

15  22  52JI2 

AJfO 

20  18  26.6 

2S.77 

0.071  9051 

8864 

3.97 

7.46 

5    8.8 

2e 

15  25  22.75 

4dJN 

-20.27  54.5 

-8846 

0.074  0250 

4880.1 

3.95 

7.42 

5    7.3 

27 

15  27  54.35 

•JM 

20  37  16.9 

2842 

0.076  1296 

873.8 

3.93 

7.38 

5    5.9 

29 

15  30  26.99 

1482 

20  46  88.6 

28.07 

0.078  2194 

867.7 

3.01 

7.35 

5    4.5 

2a 

15  33    a68 

M» 

20  55  44.4 

2242 

0.080  2945 

861.7 

8.89 

7.31 

5    3.2 

80 

15  35  35.40 

6w468 

21    4  49.1 

2246 

0.082  3554 

865.7 

8.87 

7.28 

5    1.8 

81 

15  3$  11.14 

4«ano 

-21  13  47.3 

*48.20 

0.084  4021 

46484 

3.85 

7.24 

6    0.5 

Sept.  I 

15  40  47.90 

•JO 

21  22  38.9 

22.01 

Oi)86  4850 

844.2 

3.84 

7.21 

4  590 

2 

15  43  25.68 

•JB6 

21  31  23.7 

21.72 

0.088  4545 

888.7 

3.82 

7.18 

4  57.8 

a 

15  46    4.47 

•Jtt7 

21  40    1.5 

21.42 

0.090  4606 

888.1 

3.80 

7.14 

4  56.5 

4 

15  48  44.27 

•jf» 

21  48  31.9 

21.11 

0.092  4G86 

8874 

3.78 

7.11 

4  55.2 

5 

15  51  25.07 

-^.m 

^21  56  54.8 

-aO40 

0.094  4339 

46824 

3.77 

7.08 

4  54.0 

6 

15  54    6.86 

M9i 

22    5  10.0 

20.47 

0.096  4016 

817.2 

3.75 

7.05 

4  52.7 

7 

15  56  49.64 

ttjn 

22  18  17.3 

20.18 

0.098  3567 

812.0 

3.78 

7.02 

4  51.5 

a 

15  59  33.40 

ftJM 

22  21  10.4 

10.79 

0J00  2904 

8064 

3.72 

6.99 

4  50.3 

9 

16    2  1&14 

0484 

22  29    7.1 

19.44 

0.102  2298 

801.7 

3.70 

6.95 

4  490 

10 

16    5    3.85 

<I44» 

^22  36  49.) 

-19.08 

0 J04  1478 

49964 

3.68 

6.92 

4  48.0 

11 

16    7  06^52 

%Mi 

22  44  22.7 

16.71 

0.106  0687 

7914 

8.67 

6.89 

4  46.8 

12 

16  10  3&15 

7404 

22  51  47.1 

18.83 

0.107  9474 

3884 

3.65 

6.86 

4  45.7 

13 

16  13  26.72 

74tt 

22  89    2.3 

17.94 

0.109  8289 

781.4 

3.63 

6.83 

4  44.5 

14 

16  16  16J82 

7483 

23    6    8.6 

1748 

0.111  6983 

776.4 

3.62 

6.80 

4  43.4 

15 

16  19    6k64 

•fTJkU 

-23  13    8.9 

-17.13 

0.113  6A57 

4-771.4 

3.60 

6.77. 

4  42.3 

10 

16  21  57.96 

7JM 

28  19  50.0 

16.71 

0.115  4011 

7664 

3.69 

6.75 

4  41.2 

If 

16  24  50.15 

7J9t 

28-26  26.6 

1649 

0.117  2348 

7614 

3.58 

6.72E 

4  40O 

18 

10  27  4ftJ3 

7JM 

23  32  51.7 

1546 

0.119  0568 . 

.7564 

3.56 

6.69. 

4  39.1 

19 

16  30  37.17 

7^868 

23  30    6.8 

16.41 

0.120  8673 

7584 

3.54 

6.66 

4  380 

20 

16  33  31.94 

<^748» 

^23  4ft  U.2 

-14.96 

(^.122  6665 

4*7474 

8.63 

6.6^ 

4  37.1 

21 

16  36  27.54 

7484 

23  51    4.7 

M46 

00214547 

7484 

3.52 

6:61- 

4  36.0 

21 

16  39  23.95 

7487 

28  56  48.9 

M48 

0.126  2819 : 

7884 

8.60 

6.58; 

4  35.0 

SA 

16  42  21.16 

1400 

24   2  18.9 

18.56 

0027  9965 

1384 

3.48 

6.55 

4  34.0 

U 

16  45  19.16 

7483 

24    7  39.4 

18.07 

0wl29  7546 

7894 

3.47 

6.53 

4  330 

aj 

16  48  17.92 

+7484 

--24  12  45.1 

-1848 

0.1316004 

47284 

8.46 

6.50 

4  32.1 

2« 

16  5i  17.44 

7408 

24  17  41.0 

1846 

0.138  2062 

7214 

8.44 

6.47 

4  31.2 

2t 

■ 

16  54  17.69  ' 

7498 

24  22  24.7 

tl47 

0.134  9623 

7174 

8.43 

6.4^ 

4  30.2 

2^ 

16  5t  18.67 

7468 

24  26  56.1 

8148 

0.186  6788 

7U4 

8.42 

6.42 

4  29.3 

2< 

1 

17    0  20.35 

7466 

24  31 16.1 

1048 

0a863861 

7064 

3.40 

6.40! 

4  28.4 

«i 

17    3  22.74 

i-74U 

•-24  35  21.6 

-80.00 

0L1400844 

4-7064 

8.89 

6.87 

4  27.5 

Oct.    1 

17    »  25.80 

•f7^64a 

^^39  16.0 

'•'A.46 

00417739 

47084 

8.88 

6.35 

4  26.6 

1«8 
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Date.  . 

Aroavent 

A80€D8kni. 

Vtf.per 
Hour. 

Avpsrant 
DranatJcdB. 

Var.par 
Htfor. 

Lofaitthmof 

Clstancs 
fhnn  Earth. 

BBur. 

Bonl. 
dJazi^ 
•tor. 

Hor. 

Paial- 

laz. 

Tnaalt, 
Maridian 

of 
Oreeo- 

Nooi^ 

Jwon. 

^WOfl. 

JnWA. 

4F08M. 

wich. 

h     Q         8 

8 

•          f            n 

ft 

tf 

ft 

h      m 

Oct.    1 

17    6  25.80 

4-7442 

-24  39  15.0 

-0A0 

6.141  7739 

+m.2 

8.38 

6.85 

4  26.6 

2 

17    9  29.54 

7jm 

24  42  55.6 

8.03 

0J48  4648 

0264 

8.36 

6.82 

4  25.7 

3 

17  12  83.94 

ijm 

24  46  28.0 

847 

0.145 1273 

006.2 

8.36 

6.30 

4  24.9 

4 

17  15  88.98 

7.723 

24  49  87.1 

7.81 

0^146  7916 

001.7 

8.34 

6.28 

4  24.0 

a 

17  IS  44.66 

7JS0 

24  62  87.7 

7.34 

0.1484477 

0224 

3.33 

6.95 

4  23.2 

6 

17  21  50.96 

+7.776 

--24  55  24.8 

-6.68 

0.150  0967 

40264 

8J1 

6.23 

4  22.3 

7 

17  24  57,87 

7J01 

24  57  58.1 

0.10 

0.151 7857 

621.7 

3.30 

6.20 

4  21.5 

S 

17  2$    5.38 

7.825 

25    0  17.6 

6.53 

0.158  3678 

078.4 

8.29 

6.18 

4  20.7 

9 

17  31  18.46      7M  I 

25    2  28.0 

4.03 

0.154  9920 

0S.1 

3.28 

6.16 

4  19.9 

10 

17  34  22.10 ' 

7.873 

25    4  14.3 

444 

0.156  0063 

on  .8 

3.26 

6.13 

4  19.1 

U 

17  37  31.29 

+7J04 

-25    5  51.$ 

-8.74 

0.158  2168 

+0B8.O 

3.25 

6.11 

4  18.3 

12 

17  46  41.00 

7.215 

25    7  13.8 

3.14 

0.159  8175 

006.4 

3.24 

6.09 

4  17.5 

13 

17  48  51.21 

7JB6 

26    8  21.8 

348 

0.161 4105 

082.1 

8.28 

6.07 

4  16.7 

14 

17  47    1.90 

7J65 

25    9  15.2 

1.03 

0.162  9957 

0B8.0 

8Je2 

6.05 

4  16.0 

15 

17  56  13.06 

7J74 

2S    9  68.8 

140 

0.164  5783 

066.7 

8.20 

6.02 

4  15.2 

16 

17  51  24.65 

•l-7;822 

-25  10  17.6 

-0.68 

0.166  1488 

+6n4 

3.19 

6.00 

4  14.5 

17 

IT  54  86.66 

2^002 

25  10  26.( 

-O.06 

0.167  7058 

010.6 

8.18 

6.98 

4  18.7 

18 

17  59  49.07 

2.22S 

26  10  20.8 

+  0.67 

0.169  2610 

0404 

8.17 

5.96 

4  13.0 

19 

18    S    1.85 

2.010 

25    9  59.6 

1.20 

0.170  8069 

0424 

3.16 

5.94. 

4  12.3 

20 

18    6  14.99 

2.265 

25    9  22.6 

1.84 

0.172  34»8 

6404 

8.15 

5.92 

4  11.5 

21 

18    9  28.46 

42M6 

--25    8  80.8 

+  3.48 

0.178  8887 

4087.7 

8.14 

5.90 

4  10.8 

22 

18  12  42.23 

2ii60 

26    7  28.7 

8.13 

0.175  4108 

604.9 

3.12 

5.87 

4  10.1 

2$ 

18  15  56.80 

8402 

25    6    1.2 

3.76 

0.176  9813 

022.2 

8.11 

5.85 

4    9.4 

24 

18  19  10.63 

8vl03 

26    4  28.8 

4.40 

0.17&4454 

0204 

8.10 

5.83 

4    8.7 

•    25 

18  22  05.21 

2.112 

25    2  29.9 

6.05 

0.170  9SS2 

0274 

%m 

5.81 

4    8.0 

26 

18  25  40.02 ' 

+8.131 

-25    0  20.9 

+  6.70 

0.1814650 

+0244 

%M 

5.79 

4    7.8 

27 

18  28  55.03 

'8.120 

24  57  56.8 

6.84 

0.182  »09 

Ott.l 

zjm 

5.77 

4    6.6 

%S 

18  32  10.23 

8.137 

24  56  16.1 

7.00 

0.1844411 

0194 

%M 

5.75: 

4    5.9 

29 

18  35  25.60 ' 

8.144 

24  52  20.8 

7.65 

0.185  9258 

0194 

3J6 

6.73; 

4    5.3 

SO 

18  3$  41.12 

8J60 

24  49    8.f  \ 

641 

o.i»r  «»2 

0164 

8.04 

5.71 

4    4.6 

Si 

18  4l  66.78 ' 

42.166 

-24  45  41.4 

+  8.96 

0.188  8795 

44084 

%» 

5.70i 

4    8.9 

Ner.   1 

18  4(  12.56 : 

8.100 

24  41  58.f 

0.62 

0.190  3188 

01(4 

Sj02 

5.68- 

4    3.2 

2 

18  48  28.45 ; 

8.104 

24  37  59.6 

10.28 

0.191  fO^X 

0D0.1 

dxn 

5.66^ 

4    2.5 

tl 

18  51  44.43  i 

8.U8 

24  83  45.1 

10.01 

0.198  2724 

009^4 

8J9 

5j64: 

4    1.9 

4 

18  55    0.49 ' 

8.170 

24  29  14.9 

1140 

0.194  7268 

6064 

2.99 

5.62i 

4    1.2 

5 

18  58  16.60 ' 

484I73 

-24  24  29.6 

+13.34 

0.196 1768 ' 

+0DO4 

198 

5.<60i 

4    0.5 

4 

19    I  82.75 ; 

8.174 

24  19  27.8 

12.00 

0.197  6210 

4014 

2.97 

5.58i 

8  59.8 

7 

19    jl48.93| 

8.176 

34  14  10.0 

13.55 

0.199  0610 

«04 

2.96 

5.'56 

8  59.2 

4 

19    8    5.12.; 

8074 

24    8  37.9 

14.30 

0.200  4W3< 

0274 

^.96 

5.55* 

8  58.5 

* 

19  li  21.29 . 

• 

2.173 

24    2  46.4 

14.85 

0.201  9268  j 

0164 

2<94 

5.53! 

■ 

8  57.8 

16 

19  Ijl  87.41 1 

481178 

-28  56  44.2 

+R40 

0.208  8624 

40834 

2.98 

5.51J 

8  57.2 

li 

19  ir  58.83 

8.100 

28  50  24.6 

16.14 

0.204  7782 

0904 

2.92 

5.49> 

8  56.5 

i| 

19  2|    9.56 

8.166 

28  48  49.^ 
28  86  59.6 

16.78 

0.2061888 

mA 

2«91 

•  5:4r- 

^  55.8 

IS 

19  24  25.51 ' 

8iI63 

•r.42 

0^207  6996 

0204 

2.96 

d:46| 

8  55.1 

M 

19  2^  41.85 

« 

8.157 

28  29  58.8 

1846 

0;209  0056 ; 

1 

2044 

2.89 

5.44i 

1 

8  64.4 

11 

19  30  57.06! 
19  34  12.64 

48.163 

-•23  22  82.4 

+n.6o 

0^1»  40681 

40814 

2.88 

5;42i 

8  58.8 

It 

42.140 

^23  14  56.8 

+1042 

0:211 8084 

40814 

2.87 

5.40I 

8  88.1 

MABS,  1920. 
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Date. 

VtfLIMr 
B0iir. 

Var^jMr 
Hour. 

Loartthmor 

Mt6IM» 

ftmtarth. 

Var.iMr 
Ho«. 

etor. 

H«r. 

PMBl- 

lax. 

Transit, 
ItaidJu 

of 
Oreen- 

Jrooii* 

^MDII. 

^AOA. 

JWWW. 

JfODH* 

Jwow. 

^won. 

iVbow. 

wkb. 

h  m     ■ 

• 

•      t       n 

ft 

// 

tt 

h      m 

Ncnr.  16 

19  34  12.64 

•fft.146 

-23  14  56.3 

-I-19J8 

9 

0.211  8034 

4^1.0 

2.87 

5.40 

3  53.1 

17 

19  37  28.66 

i.l30 

23    7    5.2 

19M 

0.213  1966 

579.1 

2.87 

5.39 

3  52.4 

18 

19  40  43.31 

«.131 

22  58  59.2 

^M 

0.214  5831 

.  677.2 

2JB6 

5.87 

3  61.7 

19 

19  48  58.16 

8.123 

22  50  38.3 

21.18 

0.215  9668 

575.4 

2.85 

5.35 

3  51.0 

20 

19  47  13.10 

8.114 

22  42    2.7 

21.79 

« 

0.217  3449 

578.6 

2.84 

5.83 

3  50.3 

21 

19  50  27.12 

4«.104 

-22  33  12.4 

-¥7^^ 

0.218  7£96 

45714 

2.83 

5.32 

3  49.6 

22 

19  53  42.10 

%Mi 

22  24    7.6 

28JD9 

0.2200896 

670.2 

2.82 

5.80 

3  48.9 

28 

19  56  56.83 

8U» 

22  14  48.4 

28.fO 

0.2214666 

5684 

2.81 

5.28 

3  48.2 

24 

20    O10.}9 

%jom 

22    6  14.9 

24  J» 

0.222  8189 

566.9 

2.80 

5.27 

3  47.5 

26 

20    3  23.78 

BJOM 

21  55  27.2 

24  J8 

0.224 1777 

566.4 

2.79 

5.25 

3  46.8 

26 

20    6  37.67 

'»«.048 

-^1  45  25.5 

•1-2546 

0.225  5829 

4^)634 

2.78 

5.23 

3  46.1 

27 

20    9  59.67 

8.085 

21  35    9.9 

25  Ji 

0.226  88tf 

5624 

2.78 

5.22 

3  45.3 

28 

20  18    2.76 

SM2 

21  24  40.4 

2641 

0.228  2328 

561.1 

2.77 

5.20 

3  44.6 

29 

20  16  16.14 

8j00O 

21  13  57.3 

27.98 

0.229  5778 

569.7 

2.76 

5.19 

3  43.9 

30 

20  19  27,» 

7.996 

21    3    0.6 

2744 

w 

0.230  9196 

558.4 

2.75 

5.17 

3  43.1 

Dec.    1 

20  22  38.63 

'f7«082 

-20  ^1  5Q.6 

'»-284» 

0.232  2584 

4^»74 

2.74 

5.15 

3  42.4 

2 

20  26  59.62 

.7.968 

20  40  27.3 

28.95 

0.233  5943 

556.0 

2.73 

5.14 

3  41.6 

8 

20  29    1.88 

f,954 

20  28  50.8 

29  J9 

0.234  9271 

554.7 

2.72 

5.12 

3  40.9 

4 

20  32  12.69 

7.939 

2017    1.5 

2942. 

0.2362668 

558.4 

2.72 

5.11 

3  40.1 

5 

20  35  22.45 

7.9M 

20    4  59.3 

3046 

0.237  5832 

552.0 

2.71 

5.09 

3  39.3 

6 

20  38  32.45 

+7..909 

-19  52  44.5 

43046 

0.238  9062 

4560.5 

2.70 

5.08 

3  38.6 

7 

20  41  42.f9 

7.894 

19  40  17.2 

8140 

0.240  22G6 

549.1 

2.69 

5.06 

3  37.8 

8 

20  44  51.^ 

7.878 

19  27  87.6 

31.90 

0.2415420 

547.7 

2.69 

5.05 

3  37.0 

9 

20  48   0.64 

T.863 

19  14  45.9 

8240 

0.242  8547 

5464 

2.68 

5.03 

3  36.2 

10 

20  51    8.74 

7.846 

19    142.3 

8240 

0.2441641 

544.8 

2.67 

5.02 

3  35.4 

11 

20  54  16.65 
20  67  24.^6 

-1^.830 

-18  48  26.9 

43348 

0.2454699 

4543.4 

2.66 

5.00 

3  34.6 

12 

7.818 

18  35  ao 

3346 

0.246  7728 

541.9 

2.65 

4.99. 

3  33.8 

18 

81    0  31.66 

7;796 

18  21  21.7 

8448 

0.248  0712 

5404 

2.64 

4.97 

3  32.9 

14 

21    8  36.76 

7.779 

18    7  32.2 

3449 

0.249  3666 

530.0 

2.64 

4.96 

3  32.1 

16 

2%    6  45.^ 

* 

7.761 

17  63  31.7 

*  3545 

0.2506584 

537.6 

2,63 

4.94 

3  31.3 

16 

.21    9  51.)1 

-»^,744 

-17  89  2a4 

.485.09 

0.251 9tt6 

■  4536.1 

2.62 

4.93 

3  80.4 

17 

21  12  56.66 

7w7a6 

17  24  58.6 

86.18 

0.253  2319 

53i.7 

2.61 

4.91 

3  29.6 

18 

.21  1«  2.:(6 

1^706 

17  10^26L3 

3646 

0.254  5]a6( 

'    5834 

2.61 

AM 
4.88 

3  28.7 

19 

21  19    6.64 

M90 

16  6&4a9 

:  8648. 

0.255  7917: 

581.9 

2j60 

3  27.9 

20 

21  22  U.28 

^                      9 

7.673 

16  40  51.5 

<  3749 

:  0.257  0666: 

.    5304 

2.59 

4.87 

3  27.0 

21 

M  85  16.19 

•f7*654 

-iO  25*  4a3 

43749 

0.25813386 

.45284 

2.68 

4.84 

3  26.1 

22 

21  28  16.46 

'  7,685 

16  10  37.5 

.  88.» 

0.259  6067 

•  5274 

2.5> 

4.64 

3  26.2 

28 

21  8lJ21.i9 

TJSil 

16  55  ia3 

3846 

0.260i  8726 

528.6 

2.57 

4.8$ 

3  24.3 

24 

21  84  ^4.29 

7.699 

15  88  45L9 

'  88.15 

0.262 1344 

526.4 

2.56 

4.81 

3  23.4 

26 

21  V  26.44 

7JM) 

15  24    6.6 

\  8942 

0.263  3938 

524.^ 

.2.55 

4.80 

3  22.5 

26 

21  66  28.15 

-h7Ui6a 

-15    818.4 

-48949 

0.264  690ft 

4^23i^ 

2.54 

4.78. 

3  21.6 

27 

21  68  29.43 

.   1L545 

\  14i52  2It6 

4044 

0.265  9046 

521.0 

2.54 

4.77- 

3  20.7 

28 

2i  66.36.89 

.11^627 

14  86 16:4 

'    4049^ 

0.267  1556 

52Q.7 

2.68 

4.r6 

3  19.8 

29 

a  »M.\z 

-   1L509 

U  00    340 

;   40.tt 

0.26^4040 

5ia.& 

2.52 

4.fr4 

3  18.8 

80 

2162  30.14 

7rjn 

14    3  41^6 

:   4146. 

i).269  6408 

1 

.  518.5 

2^ 

4.b 

3  17.9 

31 

•«L  05: 3i.i4 
21  58  29.53 

•f«.475 

-13  47  12.2 

144148 

^.270  8928 

4-51741 

2.51 

4>2 

3  16.9 

82 

... 

-13  30  35.2 

... 

0.272  1330 

1 

... 

2.50 

4.70 

3  1(5.0 
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MARS,  1920. 


FOR  QBEENWICH  MEAN  NOON. 


Dm. 

BeUooaatrie 

Louitade, 

Mean  Xquinox 

of  Bate. 

Var.  per 
Day. 

Bedttetkm 
to  orbit. 

BaUooQiitric 
Latttdte. 

9 

▼er.per 
DeyT 

BadCi  Vector. 

Var.  per 
Day. 

•     i      It 

t     It 

II 

•     1      II 

»9 

Jan.        0 

160  24  24.1 

35  13.7 

-36.6 

+1  43  18.5 

-484 

0.2214300 

-844 

2 

161  16  51.9 

S6  U.S 

37.8 

142  40.6 

184 

0.221  3561 

880 

4 

162    9  2a8 

90  14.8 

30.0 

142    1.3 

90j0 

0.2212719 

447 

6 

163    1  51.0 

90  lft.4 

40.1 

1  41  20.5 

904 

0.221 1773 

488 

8 

168  54  22.6 

90  ie.» 

41.2 

1  40  38.3 

914 

0.2210724 

800 

10 

164  46  5SL7 

90  nu) 

-42.2 

+1  39  54.6 

-934 

0.220  9572 

-003 

12 

1^  39  30.6 

90  17j9 

43.2 

1  39    9.5 

984 

0.280  8317 

068 

14 

166  32    7.3 

90  18.8 

44.2 

1  38  23.0 

984 

0.220  6959 

700 

16 

167  24  46.0 

90  18J9 

45.1 

1  37  35.0 

M4 

6:220  5498 

786 

18 

168  17  26.8 

90  HA 

46.0 

136  45.8 

90.0 

0.2203936 

807 

20 

169  10  10.0 

90  93.9 

-46.8 

+1  35  55.0 

-30.7 

0.220  2271 

-858 

22 

170    2  55.6 

90  91.4 

47.« 

135    2.9 

98.4 

0.2200604 

808 

24 

170  55  43.8 

90  94.8 

48.3 

1  34    9.4 

97a 

0.219  8634 

880 

26 

171  48  34.8 

90  90.9 

49.0 

1  33  14.5 

874 

0.219  6664 

1011 

28 

172  41  28.6 

90  97.7 

49.7 

1  32  18.2 

984 

0.219  4591 

1083 

30 

173  34  25.6 

90  98.8 

-60.3 

+1  31  20.6 

-384 

0.219  2418 

-1113 

Feb.        1 

174  27  25.7 

90  88:9 

60J 

180  21.6 

984 

0.219  0143 

no 

3 

175  20  29.2 

90  89.8 

61.4 

'  1  29  21.3 

804 

0.218  7768 

1318 

6 

176  13  36.2 

90  81.4 

51.S 

1  28  19.6 

814 

0.218  6292 

1308 

7 

177    6  46.9 

90  884 

^Z 

1  27  16.6 

814 

0.218  2717 

1818 

0 

178    0    1.4 

90  884 

-62.6 

+1  26  12.2 

-834 

0.218  0041 

-1888 

U 

178  53  19.7 

90  404 

62.9 

125    6.6 

884 

0.217  7266 

1413 

13 

179  46  42.2 

90  404 

63.2 

1  23  60.6 

884 

0.217  4392 

1483 

16 

180  40    9.0 

90  444 

63.4 

1  22  51.8 

844 

0.217  1419 

1611 

17 

181  33  40.2 

90  48.7 

63.6 

1  21  41.7 

8ft4 

0.216  8346 

1680 

19 

182  27  15.9 

90  484 

-53.7 

+1  20  30.8 

-864 

0.216  5178 

-1008 

21 

188  20  56.4 

90  814 

63.8 

1  19  18.6 

8M 

0.216 1912 

1866 

23 

184  14  41.7 

90  884 

63.8 

1  18    5.1 

874 

0.216  8548 

17D0 

25 

185    8  32.0 

90  804 

63.7 

1  16  50.4 

87.7 

0.215  5086 

1754 

27 

186    2  27.5 

90  884 

63.6 

1  15  34.4 

884 

0.215  1531 

1809 

29 

186  56  28.4 

97    14 

-63.5 

+1  14  17.2 

-884 

• 

0.214  7879 

-1880 

liar.        2 

187  50  34.7 

87    44 

6301 

1  12  58.8 

884 

0.214  4132 

1887 

4 

188  44  46.6 

97    74 

63.0 

1  11  39.1 

484 

0.214  0290 

1846 

6 

189  89    4.3 

87  184 

82.7 

1  10  18.2 

184 

0.213  0353 

1888 

8 

190  33  27.9 

97  184 

62.4 

1    8  56  J 

414 

0.213  2324 

3088 

10 

191  27  57.6 

97  184 

-61.9 

+1    7  82.8 

-414 

0.212  8201 

-3065 

12 

192  22  38.5 

97  184 

61JI 

1    6    8.4 

484 

0.2f2S086 

3181 

14 

193  47  15.8 

27  984 

60J 

1    4  42.8 

484 

0;2ll  9679 

3178 

16 

194  12    4.6 

97  984 

60.4 

1    3  16.0 

484 

0.211 5281 

3393 

18 

195    7   ai 

97  94 

49.T 

1    148.1 

444 

0^11 0792 

3367 

20 

196    2    2.5 

97  894 

-^9.1 

+1    0  19.0 

-M4 

0.210  6214 

-8813 

22 

196  57  11.8 

97  884 

48^ 

0  58  48.8 

484 

0.2191646 

3886 

24 

197  52  2a3 

97  484 

AlJb 

0  57  17.5 

884 

0.260  0791 

9860 

26 

196  47  52.1 

97  484 

46.7 

0  56  45.2 

804 

0.2001946 

9448 

28 

199  43  23.2 

97  474 

45.8 

0  54  11.7 

474 

O.2067016 

9487 

30 

200  89    L9 

97  814 

-44.9 

+0  52  37.2 

«474 

0.208  2001 

-98S8 

Apr.        1 

20184  4a4 

97  884 

*43J 

40  61    1.7 

•  «484 

0.207  6W1 

-8879 

MABS,  1920. 
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FOR  GREENWICH  MEAN  NOON. 


Hallooentric 

■ 

Date. 

LoDsitiids, 

MfltnsdiiJnox 

oTDiie. 

» 

Var.  per 
Dey. 

Beduodon 
toOrUt. 

BeUooeiitrje 
Utitode.  . 

Var.  per 
Daj. 

LofSBrltttnof 
Baaiiis  Vector. 

Var.  per 
Day. 

^^.^■^^^^■^i.^^^^^^^                       ^^^mf  ^F^^^^bV 

*"■* » 

Apr.        1 

201  34  48.4 

27  55.2 

rf 

-43J9 

m        f         09 

40  51     1.7 

-484 

0.207  6901 

-2872 

3 

202  30  42.8 

37  59.2 

42.9 

0  49  25.1 

484 

0.207  1716 

2613 

5 

203  26  45.2 

28    $,2 

4li 

0  47  47.5 

49.1 

0.206  6448 

2655 

7 

204  22;  55.8 

28    7A 

40.7 

0  46    8.9 

494 

0.2061096 

2696 

9 

205  19'  14^ 

28  lt.6 

39^ 

0  44  29^ 

80a 

0.205  5604 

2786 

11 

206  15  42.2 

28  15*8 

-^J3 

+0  42  48.6 

-404 

0.205  0152 

-2776 

13 

207  12  18.2 

28  20.2 

37J0 

0  41    7.1 

tfl4 

0.204  4559 

2816 

15 

208    9    3i) 

28  2«.6 

35J7 

0  39  24.6 

514 

0.203  8688 

2866 

17 

209    5  56.8 

28  2».l 

34X 

0  37  41.2 

514 

0.203  3140 

2883 

19 

210    2  59.6 

28  8S..7 

33.0 

0  35  56.9 

634 

0.202  7316 

2981 

21 

2U    0  11.6 

28  88*8 

-4J1.6 

40  34  11.7 

-534 

0.202 1416 

-2968 

23 

211  57  33.0 

28  43.1 

80  Jl 

0  32  25.7 

S8J 

0.201  5443 . 

8005 

25 

212  55    3.9 

28  47.8 

28  j& 

:  0  30  38.8 

884 

0.200  9896 

8041 

27 

213  52 '44.4 

28  52.7 

27jD 

0  28  51.2 

844 

0.200  3278 

8077 

29 

214  50  34.8 

• 

28  574 

25.4 

0  27    2.7 

544 

0.199  7090 

8112 

Hay        1 

215  48  35.0 

29    2.6 

-23.8 

+0  25  13.4 

-644 

0.190  0632 

-^m 

a 

216  46  45.4 

29    7.7 

22.2 

0  23  23.4 

664 

0.198  4507 

8179 

5 

2L7  45    5.& 

29  12.8 

20.6 

0  21  32.6 

564 

0.197  8116 

8212 

7 

218  43  36.7 

29  18a 

18.B 

0  19  41.2 

564 

0.197  1659 

3244 

9 

219  42  18.1 

29  28J8 

17a 

0  17  49.1 

564 

0.196  51S9 

3276 

U 

220  41  10.1 

29  28.7 

-^6.8 

+0  15  56.3 

-564 

0.196  8557 

-8806 

13 

221  40  12.8 

29  844 

13.6 

0  14    2.0 

564 

0.195  1914 

3836 

16 

222  39  26.4 

29  894 

11.7 

0  12    8.9 

isra 

0.194  5213 

8866 

17 

223  38  51.0 

29  45a 

9.9 

0  10  14.6 

874 

0.193  8454 

8386 

19 

224  88.26.8 

• 

29  50.7 

8.1 

0    8  19.4 

874 

0.193 1640 

3421 

21 

225  88  13.8 

29  MA 

-  6.2 

40    6  23.7 

-884 

0.192  4771 

-6448 

23 

226  38  12.2 

30    2.1 

4.8 

0    4  27.6 

884 

0.191  7890 

8473 

25 

227  38  22.2 

30    7J9 

2.6 

0    2  31.1 

884 

0.191 087a 

3498 

27 

228  38  43.8 

80  13.7 

•  0.6 

+0    0  34.1 

664 

0.190  3859 

8528 

29 

229  89  17.2 

80  194 

4-  1.) 

-0    1  23.^ 

5B4 

0.189  6792 

3546 

31 

230  40!  2.4 

30  254 

+  8.2 

-0    3  21.^ 

-694 

0.188  9679 

-8567 

Juae        2 

231  40  59.6 

30  814' 

6.1 

0    5  19.0 

694 

0.188  2524 

3866 

4 

232  42    9.0 

30  87.7 

7.0 

0    7  17.4 

594 

0.187  5827 

3608 

6 

233  43  30.6 

30  434 

8.9 

0    9  16.0 

694 

0.186  80^ 

8637 

8 

234  45    4.5 

80  604 

10.8 

0  11  14.8 

694 

0.1860816 

3645 

10 

285  46  '50.8 

80  864 

+12.7 

-0  13  13.7 

-694 

0.185  3610 

-3668 

12 

236  48  49.8 

31    24 

14.6 

0  15  12J) 

594 

0.184  6168 

3678 

14 

237  51    1.3 

31    84 

fl6.6 

0  17  12.1 

594 

0.183  8797 

8693 

16 

238  53  25.6 

81  154 

18.8 

0  19  11.4 

59.7 

0.183 1390 

3707 

18 

289  56    2.7 

31  214 

20.1 

0  21  10.7 

59.7  . 

■ 

0.182  3970 

3719 

20 

240  56  ^2.7 

31  284 

+^1.9 

-0  23  10X> 

-69.7 

0.181 6$19. 

-8731 

22 

242    155.8 

31  344 

23.7 

0  25    9^ 

694 

0.180  9046 

3741 

24 

243    5  11.9 

31  414 

25.6 

0  27    8.6 

594 

0.180 1555 

3750 

2e 

244    8  41.8 

31  474 

.     274 

0  29    7.6 

894 

0.179  4047 

8758 

23 

245  12  23.7 

81  644 

28.1 

0  31    6.4 

594 

0.178  6525 

8764 

30 

246  16  19.6 

32    14 

-K80.6 

•4)33    5J> 

-694 

0.177  8991 

-37«9 

July        2 

247  20  28.8 

82    74 

+32.2 

^35    3.8 

-69.1 

0.177  1448 

-3773 

X 
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MABS,  1920. 


Wm,  OEEENWICH  MEAN  NOON. 


HeUoonitiio 

1 

Sftte. 

MBmBcniinoK 

Var.ptf 

BadDcttoD 
toOrttt. 

BaUooentrle 

Var.  per 

IXMHHitlm  of 

RaiiOai  vector. 

V«r.iw 

July 

2 

•      1      tt 
247  20  28.8 

1     II 
32    7.0 

•f-32.2 

-^35    3.3 

It 
-«.l 

0.1771448 

-8778 

4 

248  24  51.4 

82  U.7 

33.8 

0  37    1.3 

683 

0.176  3899 

3776 

• 

249  29  27.6 

82  21.5 

35,4 

0  38  58.9 

68.7 

0.175  6346 

3777 

8 

250  34  17.4 

82  283 

86J9 

0  40  56.1 

-     863 

0.174  8792 

3777 

10 

251  39  20^ 

•82  86.1 

38.8 

0  42  52.8 

6B3 

0.174  1289 

3776 

12 

252  44  37.8 

82  41.9 

+89,7 

•^  44  49.0 

-683 

0.173  3692 

-8772 

14 

253  50    8.4 

82  48.7 

4ia 

0  46  44.7 

67.7 

0.172  6151 

3760 

16 

254  55  52.8 

82  U.6 

42/1 

0  48  39.7 

673 

0.171  8621 

3762 

IB 

256    1  51.0 

88    2.6 

43.6 

0  50  34.1 

673 

0.171  no4 

3764 

20 

257    8    3.0 

88    0.4 

44^ 

0  52  27.7 

663 

0.170  3604 

8746 

23 

258  14  28.7 

88  16.8 

445.0 

•-0  54  20.6 

-W3 

0.169  6122 

-8736 

24 

259  21    8.3 

88  28.8 

47.0 

0  56  12.6 

663 

0.168  3662 

3724 

26 

260  28    1.7 

88  8ltl 

47J& 

0  58    3.7 

663 

0.1681228 

8710 

28 

261  85    8.8 

88  87.0 

48.9 

0  59  53.9 

643 

0.167  3823 

3606 

10 

262  42  29.8 

88  44.0 

49  J7 

1    1  43.0 

643 

0.166  6449 

3670 

Aug. 

1 

263  60    4.6 

88  60.8 

*f50J 

•1    3  31.1 

-863 

0.165  9109 

-8661 

3 

264  57  53.1 

88  67.7 

-     51.2 

1    6  18.1 

6B3 

0.165 1808 

3640 

6 

266    5  55.4 

34    4.6 

51.8 

1    7    3.9 

023 

0.1644648 

3610 

7 

267  14  11.8 

84  11.4 

52.8 

1    8  48.5 

623 

0.163  7832 

3506 

9 

268  22  41.0 

84  183 

52.6 

1  10  31.9 

613 

0.163  0164 

3672 

U 

269  81  24.8 

84  26.1 

<f63.1 

-1  12  13.9 

-6D3 

0.162  3047 

-8646 

18 

270  40  21.2 

34  813 

53.4 

1  13  54.4 

403 

0.161  5985 

8517 

16 

271  49  31.6 

84  883 

53.6 

1  15  83.6 

403 

0.160  8980 

3487 

17 

272  68  55.4 

84  463 

53.7 

1  17  11.1 

403 

0.160  2037 

3460 

10 

274    8  32.5 

1 

84  61.9 

53.8 

1  18  47.1 

473 

0.150  5158 

3423 

2t 

275  18  23.0 

34  683 

-^53.7 

-1  20  21.5 

-463 

0.158  8846 

-3388 

28 

276  28  26.6 

86    6.1 

53.6 

1  21  54.1 

463 

0.158 1606 

3351 

25 

277  88  43.8 

86  113 

63.8 

1  28  25.0 

463 

0.157  4941 

831S 

27 

278  49  13.0 

86  18.1 

63.0 

1  24  54.0 

44.1 

0.156  8854 

3874 

28 

279  59  55.6 

86  243 

62.6 

1  26  21.2 

48.1 

0.156  1848 

3289 

at 

281  10  50.9 

86  803 

♦62.1 

-1  27  46.4 

-403 

0.155  5428 

-8180 

** — -*■ 

2 

282  21  58.8 

86  87.1 

51.6 

1  29    9.7 

413 

6.164  9096 

8144 

4 

283  83  19.2 

86  433 

50.8 

1  30  80.8 

403 

0.154  2855 

8000 

6 

284  44.51.9 

86  403 

50.0 

1  31  49.9 

803 

0.153  6710 

8040 

8 

285  56  36.8 

86  663 

49.1 

1  33    6.8 

873 

0.1580663 

2008 

10 

287    8  33.6 

86    13 

♦48.8 

*1  34  21.6 

-863 

0.152  4719 

-2040 

12 

288  20  42.2 

86    73 

47.> 

1  35  83.8 

8$3 

0.151  8S80 

2802 

14 

289  83    2.6 

86  183 

46.0 
44.8 

1  36  43.9 

843 

0.151  3150 

2887 

16 

290  45 '34.2 

86  18.7 

1  87  51.6 

813 

0.180  7631 

2781 

« 

18 

291  56,17.2 

86  943    • 

43.f 

138  66.8 

813 

0.160  2927 

2728 

20 

298  11  11.2 

86  903 

442.1 

^1  89  69.4 

-80.7 

0.1«I6642 

—2609 

28 

294  24  16.0 

36  863 

40.6 

.140  60.« 

963 

0.140 1879 

2601 

24 

295  87  '31.4 

86  403 

39.i 

1  41  67.1 

983 

0.1486^ 

2688 

26 

296  50  57.2 

86  463 

87.1 

1  42  51:0 

963 

0.14a  1230 

2478 

■ 

28 

298    4.33.0 

86  003 

35.1 

1 

.1  43  44.1 

963 

0.147  6^ 

2407 

ao 

299  18 .18.8 

86  663 

♦84.0 

«*!  44  83.5 

-913 

0.147  lf04 

-2880 

Oct 

2 

300  12  14.1 

87    03 

4«2.| 

^1  45  &03 

-913 

0.1466196 

-2990 

MABS»  1920. 
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FOR  GREENWICH  MEAN  NOON. 


^ 

HfUoeentrio 

Mmh  EquiiKB 
of  Date. 

Var.  per 
Day. 

RedoDtlon 
toOrbtt 

HoIiooeDtrlc 
UtttDde. 

Var.  per 
Day. 

Loortthmof 
BadlwVactar. 

Var.  per 
Day. 

•     »      ft 

f     ft 

tf 

•        r»       tt 

t» 

Oct.         2 

300  32  14  J 

S7    OA 

+32.2 

-1  45  20.1 

-2B.6 

0.148  6995 

-2870 

4 

801  40  18JB 

87    4.6 

30.3 

1  46    4.0 

21.2 

0.146  2526 

2199 

6 

803    0  32  J5 

S7    9.1 

28.4 

1  46  44.9 

19.8 

0.145  8200 

2127 

8 

304  14  65X) 

87  1S.4 

28.4 

1  47  23.0 

18.8 

0.145  4019 

2064 

10 

806  29  26 J 

87  17.6 

24.8 

1  47  68.0 

16.8 

0.144  9985 

1979 

12 

306  44    5.4 

S7  21.6 

+22.2 

-1  48  30.1 

-15J 

0.144  6103 

-1908 

14 

807  58  62.6 

S7  26.5 

20.1 

1  48  50.2 

18.8 

0.144  2373 

1886 

16 

809  13  47  J3 

S7  2».S 

17.9 

1  49  25.2 

12.8 

0.143  8799 

1748 

18 

310  28  49^ 

S7  32.7 

16.7 

1  49  48.2 

10.7 

0.143  5383 

.1668 

20 

811  43  58.2 

87  86.2 

18.4 

1  50    8.0 

9.1 

0.143  2126 

1588 

22 

312  59  13J9 

87  80.4 

+11.1 

-1  50  24.7 

-7.6 

0.142  9032 

-1S06 

24 

814  14  35.8 

87  42.4 

8.8 

1  60  88.3 

6jO 

6.142  6103 

1428 

26 

315  30    3.6 

87  4541 

6.4 

1  50  48.7 

4.4 

0.142  3340 

1840 

28 

316  45  37.0 

87  48.1 

4.1 

1  60  65.9 

2.8 

0.142  0745 

1255 

80 

318    1  15.7 

87  50.6 

+  1.7 

1  50  59.8 

-1.2 

0.141  8320 

1170 

Nov.        1 

319  16  59.3 

87  58j0 

-0.6 

-1  51    0.6 

+  0.4 

0.141  6067 

-1063 

3 

820  82  47.4 

87  55.1 

8.0 

1  50  58.1 

2J 

0.141  3987 

997 

5 

821  48  89.7 

87  57.1 

6.4 

1  50  52.4 

8.6 

0.141  2081 

009 

7 

823    4  85.8 

87  58.» 

7.7 

1  50  43.5 

54) 

0.141 0352 

an 

9 

824  20  85.8 

88    OJ 

10.1 

1  50  31.3 

6.9 

0.140  8799 

782 

11 

325  36  37.8 

88    1.9 

-12.4 

-1  50  15.8 

+  8.6 

0.140  7425 

-642 

13 

826  52  43.0 

88    8.2 

14.7 

1  49  66.9 

10.2 

0.140  6230 

568 

15 

328    8  60.6 

88    4.8 

17.0 

1  49  35.0 

11.8 

0.140  5215 

468 

17 

829  25    0.0 

88    5J 

19.2 

1  49    9.8 

18.4 

0.140  4380 

872 

19 

330  41  llJb 

88    5.8 

21.4 

1  48  41.4 

154) 

0.140  3727 

281 

21 

331  57  23.1 

88    6.8 

-28.6 

-1  48    9.7 

+164) 

0.140  3255 

-190 

23 

333  13  86.0 

88    6.6 

26.7 

1  47  34.9 

18.2 

0.140  2966 

99 

25 

834  29  49.2 

88    6.7 

27.8 

1  46  56.9 

19j8 

0.140  2858 

-     8 

27 

835  46    2.6 

88    6.6 

29.8 

1  46  15.8 

21.4 

0.140  2933 

+    88 

29 

837    2  15.8 

88    6.2 

.  81.7 

1  45  81.6 

22j9 

0.140  3191 

174 

Dec.        1 

338  18  27.8 

88    5.7 

-38.6 

-I  44  44.2 

+244» 

0.140  3630 

+  265 

3 

339  34  38.1 

88    5.1 

36.5 

1  43  53.7 

264) 

0.140  4252 

856 

6 

340  50  47.4 

88    4J 

37.2 

1  43    0.3 

273 

0.140  5054 

446 

7 

842    6  64.V 

88    8i» 

88.9 

1  42    3.8 

294) 

0.140  6087 

687 

9 

343  22  69.7 

88    1.8 

40.5 

1  41    4.3 

804^ 

0.140  7201 

687 

11 

344  39    1.9 

88    0.4 

-42.0 

-1  40    2.0 

•h81.9 

0.140  8544 

+  n6 

13 

345  55    1.1 

87  68.8 

48.5 

1  38  56.7 

88.4 

0.141  0065 

806 

15 

347  10  66.8 

87  STA 

44.8 

1  37  48.6 

84.8 

0.141 1763 

808 

17 

848  26  48.8 

87  54.9 

46.1 

1  36  37.6 

86.2 

0.141  3637 

081 

19 

349  42  36.4 

87  62.7 

47.8 

1  35  23.9 

87.5 

0.141  5686 

1068 

21 

350  58  19.6 

87  60.4 

-48.4 

-1  34    7.5 

4^.9 

0.141  7909 

+1155 

23 

352  13  57.7 

87  47.8 

49.3 

1  82  48.4 

40.2 

0.142  0304 

1240 

25 

353  29  30.6 

87  45.1 

50.2 

1  31  26.8 

41.5 

0.142  2869 

1325 

27 

354  44  68  J) 

87  42.2 

61.0 

1  90    2.6 

42.7 

0.142  5602 

1408 

29 

356    0  19.8 

87  89.1 

61.7 

1  28  35.9 

444) 

0.142  8502 

1491 

SI 

357  15  34.8 

87  85.9 

-52.3 

-1  27    6.8 

•K5.1 

0.143  1567 

+1578 

)3 

358  80^.7 

87  82.5 

-62.8 

-1  95  35.4 

+164) 

0.143  4795 

+1654 

X 
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■ 

GREENWICH  MEAN  TIME. 


Date. 

Apporant 
Saoeaskm. 

Var.pcr 
Hour. 

Apparent 
Dedbatlon. 

Var.p«r 
Hour. 

IXMnrlttmiof 

Distanoe 
from  Earth. 

v^.pw 
Hour. 

Polar 

•  Seml- 

dlaizk- 

eter. 

Hot. 

Paml- 

lax. 

Trainft, 

IteidJan 

of 

Qreen- 

Noon. 

Nwm. 

rfoon. 

irOOH. 

Nwn. 

Jraoii. 

Jra09i* 

iVbtfn. 

wkb. 

h   m       8 

8 

•        r         tt 

« 

, 

t$ 

// 

b     m 

Jan.     1 

9  18  39.41 

■^.830 

+16  30  57.1 

44.36 

0.652  2928 

-^79.0 

20.47 

1.96 

14  36.7 

2 

9  18  19.17 

0.856 

16  32  43.0 

4.47 

0.651 3941 

369.8 

2031 

1.96 

14  32.4 

3 

9  17  58.30 

0.882 

16  34  31.6 

4.58 

0.650  5176 

360.5 

20.55 

1.97 

14  28.1 

4 

9  17  36.81 

0JX)8 

16  36  22.8 

4.08 

0.649  6637 

351.0 

20.59 

1.97 

14  23.8 

5 

9  17  14.70 

0.934 

16  38  16.4 

4.78 

0.648  8330 

341.2 

20.63 

1.98 

14  19.5 

6 

9  16  52.00 

-0.958 

+16  40  12.4 

+4.88 

0.648  0259 

•-331.3 

20.67 

1.98 

14  15.2 

7 

9  16  28.71 

0.982 

16  42  10.8 

4.08 

0.647  2428 

321.2 

20.71 

1.98 

14  10.9 

8 

9  16    4.86 

1.006 

16  44  11.5 

5.07 

0.646  4842 

310.9 

20.74 

1.99 

14    6.5 

*  9 

9  15  40.44 

1.029 

16  46  14.3 

5.16 

0.645  7507 

800.3 

20.78 

1.99 

14    2.2 

10 

9  15  15.48 

1.051 

16  48  19.2 

5.35 

0.645  0428 

289.5 

20.81 

1.99 

13  57.8 

11 

9  14  49.99 

-1.072 

+16  50  26.1 

+5.33 

0.644  3609 

-278.6 

20.84 

2.00 

13  53.5 

12 

9  14  34.00 

1.093 

16  52  34.9 

5.40 

0.643  7055 

267.5 

20^ 

2.00 

13  49.1 

13 

9  13  57.51 

1.114 

16  54  45.5 

5.48 

0.643  0770 

256.2 

^.91 

2.00 

13  44.7 

14 

9  13  30.54 

1.138 

16  56  57.9 

5.55 

0.642  4759 

244.7 

.20.94 

2.00 

13  40.4 

15 

9  13    3.11 

1.152 

16  59  11.8 

5.61 

0.641  9026 

233.0 

20.96 

2.01 

13  36.0 

16 

9  12  35.25 

-1.170 

+17    1  27.3 

+6.67 

0.641 3575 

-221.2 

20.99 

2.01 

13  31.6 

17 

9  12    6.96 

1.187 

17    3  44.1 

5.73 

0.640  8410 

200.2 

21.01 

2.01 

13  27.2 

18 

9  11  38.28 

1.203 

17    6    2.2 

5.78 

0.640  3535 

197  JO 

21.04 

i2.01 

13  22.8 

19 

9  11    9.21 

1.219 

17    8  21.6 

5.83 

0.639  8955 

184.6 

21M 

2.02 

13  18.3 

20 

9  10  39.79 

1.233 

17  10  42.0 

5.87 

0.639  4673 

172.2 

21.08 

2.02 

13  13.9 

21 

9  10  10.03 

-1.247 

+17  13    3.3 

+5.91 

0.639  0690 

-159.6 

21.10 

2.02' 

13    9.5 

22 

9    9  39.95 

1.259 

17  15  25.5 

5.94 

0.638  7010 

147.0 

21.12 

2.02 

13    5.1 

23 

9    9    9.59 

1.271 

17  17  48.4 

5.97 

0.638  3636 

134.3 

21.18 

2.02 

13    0.6 

24 

9    8  38.95 

1.282 

17  20  11.9 

5.99 

0.638  0569 

121  J) 

21.15 

2.02 

12  56.2 

25 

9    8    8.07 

1.291 

17  22  35.9 

6.01 

0.637  7813 

106.8 

21.16 

2.03 

12  51.7 

26 

9    7  36.97 

-1.300 

+17  25    0.3 

-M).02 

0.637  6369 

-95J( 

21.18 

2.03 

12  47.3 

27 

9    7    5.68 

1.308 

17  27  25.0 

6.03 

0.637  3239 

82.2 

21.19 

2.08 

12  42.8 

28 

9    6  34.21 

U14 

17  29  49.8 

6.04 

0.637  1423 

69.1 

21.19 

2.03 

12  38.4 

29 

9    6    2.59 

1.320 

17  32  14.7 

6.04 

0,636  9923 

55.9 

21.20 

2.03 

12  33.9 

30 

9    5  30.85 

1.325 

17  34  39.5 

6.03 

0.636  8740 

42.7 

21.21 

2.0B 

12  29.5 

31 

9    4  59.01 

-1.328 

+17  37    4.1 

•f6.02 

0.636  7874 

-^29.5 

21.21 

2.03 

12  25.0 

Feb.    1 

9    4  27.09 

1.331 

17  39  28.5 

6.01 

0.636  7324 

16.3 

21.21 

?.03 

12  20.5 

2 

9    3  55.11 

1.333 

17  41  52.5 

5.99 

0.636  7091 

-    34 

21.22 

2.08 

12  16.1 

3 

9    3  23.11 

1.334 

17  44  16.0 

5.97 

0.636  7174 

+  10.0 

21.22 

2.03 

12  11.6 

4 

9    2  51.09 

1.334 

17  46  38.9 

5.04 

0.636  7573 

23.2 

21.21 

2.03 

12    7.2 

5 

9    2  19.08 

-1.333 

+17  49    1.2 

+5.91 

0.636  8287 

+  36.4 

21.21 

2.03 

12    2.7 

6 

9    1  47.11 

1.331 

17  51  22.8 

5.88 

0.636  9318 

49.5 

21.20 

2.03 

11  58.2 

7 

9    1  15.20 

1.328 

17  53  43.5 

5.84 

0.637  0664 

62.7 

21.20 

2.08 

11  53.8 

8 

9    0  43.37 

1.324 

17  56    3.2 

5.80 

0.637  2326 

75.8 

21.19 

2.03 

11  49.3 

9 

9    0  11.64 

1.319 

17  58  21.9 

5.76 

0.637  4302 

88.8 

?1.18 

2.03 

11  44.8 

10 

8  59  40.04 

-1.814 

+18    0  39.5 

+5,71 

0.637  6590 

+101.6 

21.17 

2.03 

11  40.4 

11 

8  59    8.59 

1.307 

18    2  55.8 

5.66 

0.637  9189 

114.7 

21.16 

2.03 

11  35.9 

12 

8  58  37.32 

1.299 

18    5  10.8 

5.59 

0.638  2097 

127.6 

21.14 

2.02 

11  31.5 

13 

8  58    6.24 

1.290 

18    7  24.3 

5.68 

0.638  5313 

140.4 

21.13 

2.02 

11  27.0 

14 

8  57  35.38 

1.281 

18    9  36.3 

5.47 

0.638  8835 

153.1 

21.11 

2.oe 

11  22.6 

15 

8  57    4.77 

-1.270 

+18  11  46.7 

+6^ 

0.639  2660 

+165.7 

21.09 

2.02 

11  18.2 

16 

8  56  34.43 

-1.258 

+18  13  55.4 

+6.S3 

0.639  6788 

+178.2 

21.07 

2.02 

1113,7 

JUPITER,  1920. 
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MEAN  TOiE. 


Dtta. 

Vw.per 
Hour. 

App6imt 

Var.pcr 

LooKitlunof 

i>W8iioe 
from  Sarth. 

Vw.pw 
Hour. 

Polar 
Semi- 
diam- 
et«r. 

Hot. 
Paral- 
lax. 

TraoBit, 
Mflridjan 

of 
Green- 

1960H. 

Jifem. 

Nmm. 

JffMI. 

JvOOll. 

Ifwa. 

Nwn, 

wich. 

h   m      8 

s 

•     $      $t 

tt 

It 

// 

h     m 

Feb.  16 

8  56  34.43 

*-i.a» 

+18  13  65.4 

^M 

0.6896788 

+178.2 

21.07 

2.02 

11  13.7 

17 

8  56    4.38 

IMi 

18  16    2.S 

6.96 

0.640 1214 

100.6 

21.05 

2.02 

11    9.3 

18 

8  55  $4.64 

ijan 

18  18    7.6 

6.17 

0.6405986 

'  908.8 

21.03 

2.01 

11    4.9 

19 

8  55    5.24 

IJBt 

18  20  10.4 

6X0 

0.6410950 

214.0 

21.00 

2.01 

11    0.5 

20 

8  54  36.19 

IJ02 

18  22  11.5 

6jOO 

0.6416253 

286.0 

9 

20.98 

2.01 

10  56.1 

21 

8  54    7.53 

-lass 

+16  24  10.6 

+4.01 

0.6421842 

+288.8 

20.95 

2.01 

10  51.7 

22 

8  53  39.27 

ijtt 

18  26    7.8 

4.82 

0.642  7713 

210.4 

20.92 

2.00 

10  47.3 

23 

8  53  11.43 

ion 

18  28    1.9 

4.73 

0.643  3860 

881.8 

20.89 

2.00 

10  42.9 

24 

8  52  44.04 
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15.01 

1.44 

2120.3 

18 

10  46  54.18 

1.786 

8  44  40.9 

10.40 

0.786  2859 

808.8 

15.03 

1.44 

21  17.1 

14 

10  47  36.92 

1.776 

8  40  82.0 

10.84 

0.785  5588 

807.8 

15.06 

1.44 

21  13.8 

15 

10  48  19.37 

1.708 

8  86  24.6 

10.38 

0.784  8068 

818.4 

15.09 

1.44 

21  10.6 

16 

10  49    1.53 

+1.761 

+8  82  18.7 

-10.31 

0.784  0495 

-818.9 

15.11 

1.45 

21    7.4 

17 

10  49  48.41 

1.780 

8  28  14.3 

10.16 

0.783  2775 

831.4 

15.14 

1.45 

21    4.1 

18 

10  50  24.99 

1.736 

8  24  11.5 

10J» 

0.782  4928 

889.9 

15.17 

1.45 

21    0.9 

19 

10  51    6.28 

1.714 

8  20  10.4 

10.01 

0.781  6941 

836  Jl 

15.19 

1.45 

20  57.6 

20 

10  51  47.25 

1.701 

8  16  10.9 

0.94 

0.780  8880 

840.6 

15.22 

1.46 

20  54.4 

21 

10  52  27.91 

+1.088 

+8  12  18.1 

-9.87 

0.780  0591 

-840.0 

15.25 

1.46 

20  51.1 

22 

10  53    8.26 

1.076 

8    8  17.1 

9J» 

0.779  2224 

861.8 

15.28 

1.46 

20  47.8 

23 

10  53  48.29 

1.001 

8    4  22.9 

9.72 

0.778  3781 

860.6 

15.31 

1.47 

20  44.6 

24 

10  54  27.99 

1.047 

8    0  30.6 

9.04 

0.777  5111 

801.8 

15.34 

1.47 

20  4l.3 

25 

10  55    7.36 

1.088 

7  56  40.1 

9M 

0.7766365 

807.0 

15.37 

1.47 

20  38.0 

26 

10  55  46.39 

+1.019 

+7  52  51.6 

-0A8 

0.775  7495 

-878.3 

15.40 

1.47 

20  34.7 

27 

10  56  25.08 

1.006 

7  49    5.0 

9<40 

0.774  8501 

877.8 

15.44 

1.48 

20  31.4 

28 

10  57    8.48 

1.601 

7  45  20.5 

9.81 

0.7739388 

883.6 

16.47 

1.48 

20  28.1 

29 

10  57  41.43 

1.670 

7  41  38.0 

9.38 

0.773  0148 

887.6 

16.50 

1.48 

20  24.8 

30 

10  58  19.06 

IMt 

7  87  67.6 

9.14 

0.772  0782 

803.0 

15.53 

1.49 

20  21.5 

31 

10  58  56.34 

+1.646 

+7  84  19.3 

-9.06 

0.7711299 

-897.0 

15.57 

1.49 

20  18.2 

Nov.   1 

10  59  33.24 

1.010 

7  80  48.3 

8.06 

0.770  1696 

408.0 

15.60 

1.49 

20  14.9 

2 

11    0    9.77 

ijn4 

7  27    9.5 

8.80 

0.769 1972 

407.0 

15.64 

1.50 

20  11.5 

3 

11    0  45.91 

1.400 

7  23  38.0 

8.70 

0.768  2180 

413.0 

15.67 

1.50 

20    8.2 

4 

11    1  21.66 

1.481 

7  20    8.8 

8.07 

0.767  2169 

417.6 

15.71 

1.60 

20    4.8 

5 

11    1  57.02 

+1.406 

+7  16  42.0 

-8.60 

0.766  2092 

-433.8 

15.75 

1.51 

20    1.5 

6 

11    2  31.98 

1.448 

7  13  17.7 

8.40 

0.765  1899 

437.1 

15.78 

1.61 

19  58.1 

7 

11    3    6.52 

1.481 

7    9  55.9 

8.86 

0.764  1591 

481.9 

15.82 

1.61 

19  54.8 

8 

11    3  40.65 

1.4U 

7    6  86.6 

8.36 

0.763 1170 

488.6 

15.86 

1.62 

19  51.4 

9 

11    4  14.85 

1J06 

7    3  19.9 

8.14 

0.762  0688 

441.1 

15.90 

1.62 

19  48.0 

10 

11    4  47.61 

+1.877 

+7    0    5.9 

-8i» 

0.760  9995 

-446.7 

15.94 

1.63 

19  44.6 

n 

11    5  20.44 

1.860 

6  56  54.6 

7Jil 

0.759  9244 

460.3 

15.97 

1.63 

19  41.2 

12 

11    5  52.82 

1.840 

6  53  46.0 

7.80 

0.758  8886 

464.0 

16.02 

1.63 

19S7.8 

13 

11    6  24.75 

1.821 

6  50  40.3 

7.08 

0.757  7423 

468.9 

16.06 

1.54 

19  34.4 

14 

11    6  56.22 

1J03 

6  47  37.4 

7.60 

0.756  6357 

408.3 

16.10 

1.54 

19  31.0 

15 

11    7  27.23 

+1.383 

+6  44  37.4 

-7.44 

0.755  5190 

-407.4 

16.14 

1.64 

10  27  6 

16 

11    7  57.76 

+lJ8a 

+6  41  40.4 

-7.81 

0.754  8924 

-471.6 

16.18 

1.55 

19  24.2 

JUPITBK,  1920. 
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Birte. 

SI 

Vif.p« 
Hoar. 

Do3m8tloa. 

^.p« 

LoartttmoC 

Vy.pw 
Boor. 

Polar 
8«mJ- 
diun- 

otflr. 

Hor. 

Pwtl- 

1». 

TrsDslt, 
IfieridiMi 

of 
Otmi^ 

Nmm, 

X^^^^P* 

Jfimi. 

Jwon. 

Ami. 

JWMt. 

JffMm. 

2V0MI. 

wioih. 

li  m      t 

• 

•       t        n 

tt 

ft 

// 

h     m 

Nov.  16 

11    7  57.76 

•fi.2n 

+6  4140.4 

-7.81 

0.754  3924 

--471.5 

16.18 

1.55 

19  24.2 

17 

11    8  27.82 

1.M8 

6  38  46.3 

7.18 

0.753  2560 

476.5 

16.22 

1.55 

19  20.7 

18 

11    8  57.40 

1.222 

6  35  55.3 

7J0$ 

0.7521100 

479.5 

16.26 

1.56 

19  17.8 

19 

11    9  26.48 

1.2QL 

6  33    7.3 

8.98 

0.750  9546 

488.8 

16.31 

1.56 

19  18.8 

20 

11    9  55.07 

1.181 

6  30  22.5 

8.80 

0.749  7900 

487.1 

16.35 

1.57 

19  10.3 

21 

11  10  23.16 

•fuao 

+6  27  40.8 

-8.87 

0.748  6165 

-490.8 

16.40 

1.57 

19    6.9 

22 

11  10  50.74 

1.1W 

6  25    2.3 

8.54 

0.747  4342 

494.4 

16.44 

147 

19    3.4 

23 

11  U  17.82 

K 

iai7 

6  22  27.1 

8.40 

0.746  2433 

497.9 

16.49 

1.58 

18  50.9 

24 

11  11  44.37 

lUM 

6  19  55.1 

8.28 

0.745  0441 

501.4 

16.53 

1.58 

18  56.4 

25 

11  12  10.30 

1.07S 

6  17  26.5 

8.12 

0.743  8367 

504.8 

16.58 

1.59 

18  52.9 

26 

11  12  35.80 

-t-lMl 

+6  15    1.2 

-8.08 

0.742  6213 

-508.0 

16.62 

1.59 

18  49.4 

27 

11  13    0.86 

ija» 

6  12  39.4 

8.84 

0.741 3981 

511.2 

16.67 

1.60 

18  45.9 

28 

11  13  25.27 

1J006 

6  10  21.0 

8.88 

0.740  1673 

514^ 

16.72 

l.«0 

18  42.3 

29 

11  13  49.14 

OMZ 

6    8    6.2 

6.64 

0.738  9291 

617^ 

16.77 

1.61 

18  88.8 

30 

11  14  12.46 

o.oao 

6    5  54.9 

6J» 

0.737  6837 

aaoA 

16.81 

1.61 

18  35.2 

Dec.    1 

11  14  35.2& 

•^,8W 

+6    3  47.3 

-8.24 

0.736  4814 

-5a8«2 

16.86 

1.61 

18  31.7 

2 

11  14  57.30 

0«812 

6    143.3 

6.08 

0.7351724 

525,9 

16.91 

1.62 

18  28.1 

3 

11  15  ia.99 

0,888 

5  59  43.0 

4.98 

0.7339070 

528.5 

16.97 

1.62 

18  24.5 

4 

11  15  40.01 

0.884 

5  57  46.5 

4.78 

0.732  6354 

53|«1 

17.01 

1.63 

18  20.9 

5 

11  16    0.44 

0.880 

5  55  53.8 

4.82 

0.731 3579 

588.5 

17.06 

1.63 

18  17.3 

6 

11  16  20.26 

•M)^4 

+5  54    4.9 

-4.48 

0.730  0748 

-585.7 

17.U 

1.64 

18  13.7 

7 

11  16  39.40 

0.788 

6  52  19.9 

4.29 

0.728  7865 

587.8 

17.16 

1.64 

18  10.1 

8 

11  16  58.1D 

0.703 

• 

5  50  38.8 

4.18 

0.727  4932 

589.8 

17.21 

1.65 

18    6.5 

9 

11  17  16.10 

0.737 

5  49    1.8 

3.98 

0.726  1954 

541d8 

17,27 

1.65 

18    2.8 

10 

11  17  33.47 

o.ni 

5  47  28.7 

3.79 

0.724  8933 

548A 

17.32 

1.66 

17  59.2 

11 

11  17  50.^ 

+0US84 

+5  45  59.7 

-8.88 

0.728  5872 

1 

-544.9 

17.87 

1.66 

17  55.5 

12 

11  18    6.32 

Oj068 

5  44  34.8 

3.48 

0.722  2776 

548^ 

17.42 

1.67 

17  51.8 

13 

U  18  21.78 

0^681 

5  43  14.0 

3.28 

0.720  9648 

547.8 

17.47 

1.67 

17  48.1 

14 

11  18  36.6D 

OUKM 

5  41  57.4 

3.U 

0.719  6492 

548.7 

17.56 

1.68 

17  44.4 

15 

11  18  50.79 

0.877 

5  40  44.9 

2.93 

0.718  3311 

549.8 

17.58 

l.<8 

17  40,7 

16 

11  19    4.20 

•H).M0 

+5  39  36.7 

-2.75 

0.717  OHO 

-550.4 

17.63 

1.69 

17  37.0 

17 

U  19  17.14 

OJSXi 

5  38  32.7 

2.58 

0.715  6898 

551.0 

17.09 

1.69 

17  33.3 

18 

11  19  29.3B 

OA^ 

5  37  33.0 

2.40 

0.714  3663 

551.5 

17.74 

1.70 

17  29.6 

19 

U  19  40.85 

0A» 

5  36  37.6 

2.22 

0.7130423 

551.8 

17.80 

1.70 

17  25.8 

20 

11  19  51.70 

0.438 

5  35  46.5 

2.04 

0.711  7178 

551.9 

17.85 

1.71 

17  22.1 

21 

1120    L87 

•M)^10 

+5  34  59.8 

-1.88 

0.710  3962 

-551.9 

17.90 

1.71 

17  18.3 

22 

11  20  1L37 

0U»1 

5  34  17.4 

1.88 

0.7090689 

551.7 

17.96 

1.72 

17  14.5 

23 

11  20  20.1B 

0J58 

5  33  39.3 

1.40 

0.707  7452 

581^  J 

18.01 

1.72 

17  10.7 

24 

11  20  2a.3(L 

0.824 

5  33    5,7 

IJl 

0.7064226 

5S0.8 

18.07 

1.73 

17    6.9 

25 

11  20  35.75 

0.208 

5  32  36.5 

1.13 

0.705  1014 

560.1 

18.12 

1.73 

17    3.1 

26 

U  20  42.5b 

•fO.287 

+5  32  11.7 

-0.94 

0.703  7821 

-549.8 

18.18 

1.74 

16  59.3 

27 

11  20  48.55 

0.238 

5  31  51.4 

0.75 

0.702  4650 

548.3 

18.23 

1.75 

16  55.4 

28 

11  20  53.90 

OJ08 

5  31  35.6 

0.58 

0.701 1505 

547U) 

18.29 

1.75 

16  51.6 

29 

1120  58.% 

0470 

5  31  24.3 

0.38 

0.699  8392 

546.8 

18.35 

1.76 

16  47.7 

30 

11  21    2.60 

0.180 

5  31  17.5 

-0.19 

0.698  5314 

544.1 

18.40 

1.76 

16  43.8 

31 

1121    5.74 

•IOJ20 

+5  31  15.2 

0.00 

0.6973277 

-542.8 

18.46 

1.77 

16  40.6 

32 

11  21    8.26 

•  •  • 

+5  31  17.5 

... 

0.695  9285 

... 

18.51 

1.77 

16  36.1 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

Hdiocentrioi 

L«ii^tude, 

Mean  jBquincff 

Of  Dat«. 

Yar.  per 
Day. 

Reduction 
to  Orbit. 

HeUooentrIc 
Latitude. 

Var.per 
Day. 

Lonrlthmof 
BuBosVeetoe. 

•• 

Var.pw 
DayT 

- 

•        f        n 

t     tt 

n 

•     1      tf 

n 

Jan.        2 

130  36  29.^ 

4  47.28 

+2$.7 

+0  40  27.2 

•H(UB 

0.724  9931 

+963.4 

6 

130  55  38.5 

4  47.oe 

23.8 

0  40  49.6 

5.60 

0.725  0083 

262.6 

10 

131  14  46.5 

4  46.94 

24.0 

0  41  12.0 

6J9 

0.725  1132 

261.9 

14 

131  33  54j0 

4  46.81 

24.1 

0  41  34.3 

8.56 

0.725  2178 

261.0 

18 

131  58    IJO 

4  46.67 

24.2 

0  41  56.5 

5JB 

0.725  3220 

260.1 

22 

132  12    7.4 

4  46.53 

+24.4 

+0  42  18.5 

.     -f^JSO 

0.725  4259 

+269.2 

26 

13J  31  13.2 

4  46.40 

24.5 

0  42  40.5 

5.49 

0.725  5294 

258.4 

80 

132  50  18.6 

4  46.S7 

24.6 

0  43    2.4 

5.46 

0:725  6326 

287.6 

Fdb.        3 

133    9  23.4 

4  46.14 

24.7 

0  43  24.2 

8.44 

0.726  7355 

256.7 

7 

133  28  27,7 

4  46X)0 

24.8 

0  43  45.9 

6.42 

0.72&8380 

255.0 

11 

133  47  31>4 

4  45.85 

+25.0 

+0  44    7.6 

+5.41 

0.725  9402 

+265.1 

15 

134    6  34j5 

4  46.72 

25.1 

0  44  29.2 

j       5.88 

0.726  0421 

254.2 

19 

134  25  37.2 

4  45.60 

25.2 

0  44  50.6 

8.85 

0.726 1436 

253.3 

23 

134  44  39.3 

4  45.46 

25.3 

0  45  12.0 

5.84 

6.726  2447 

2S2.4 

27 

13S    3  40J9 

4  45.83 

25.4 

0  45  33.3 

5.81 

0.726  3455 

261.5 

liar.        2 

135  22  41.9 

4  45.20 

+25.5 

+0  45  54.5 

•^5.28 

0.726  4459 

+260.6 

6 

13i  41  42.5 

4  46Xfl 

25.6 

0  46  15.6 

5.26 

0.726  5459 

249.6 

10 

131    0  42.5 

4  44.94 

25.6 

0  46  36.6 

5.28 

0.726  645e 

248.7 

14 

13$  19  42j0 

4  44.81 

25.7 

0  46  57.4 

5.20 

0.726  7449 

247.8 

18 

136  38  41i) 

4  44.69 

25.8 

0  47  18.2 

5.19 

0.726  8438 

246.8 

22 

13$  57  39.5 

4  44.56 

+25.9 

+0  47  38.9 

•HS.17 

0.726  9423- 

+246.9 

26 

137  16  37.5 

4  44.48 

26.0 

0  47  59.6 

5.15 

0.727  0405 

245.0 

80 

137  35  34.9 

4  44JX) 

26.1 

0  48  20.1 

6.11 

0.727  138$ 

248.0 

Apr.        8 

137  54  31:9 

4  44.17 

26.1 

0  48  40.5 

5.10 

0.727  235« 

242.9 

7 

13$  IS  28j3 

4  44.04 

26.2 

0  49    0.9 

6.07 

0.727  3326 

242.0 

11 

13S  32  24.2 

4  48.92 

+26.2 

+0  49  21.1 

+5U)4 

0.727  4292 

+241.1 

15 

138  51  19,7 

4  48.80 

26.3 

0  49  41.2 

sun 

0:727  5255 

240.1 

19 

1311  10  14:6 

4  48.68 

26.4 

0  50    1.2 

4.99 

0.727  6213 

239U) 

23 

139  29    9a 

4  48.56 

26.4 

0  50  21.1 

4.96 

0.727  7167 

233.0 

27 

139  48    3.1 

4  43.44 

26.5 

0  50  40.9 

4.95 

0.727  8117 

237.0 

May        1 

140    6  56^6 

4  48.30 

+26.5 

+0  51    0.7 

'     +4.92 

0.727  9063 

+236.1 

5 

146  25  49:5 

4  48.18 

26.6 

0  51  20.3 

4.90 

0.728  oooa 

235.1 

9 

• 

140  44  42.0 

4  48.^ 

26.6 

0  51  39.9 

4.87 

0.728  0944 

234.0 

13 

141    3  34.1 

4  42.95 

26.6 

0  51  59.3 

*       4.84 

0.728  1878 

233.0 

17 

I4i  22  25:6 

4  42.81 

36.7 

0  52  18.6 

4.82 

0.728  2808 

283.0 

21 

14J  41  16.6 

4  42.70 

+2B.7 

+0  52  37.9 

'     +4.80 

0.728  3734 

+281.0 

26 

142    0    7.2 

4  42M 

26.7 

0  52  57.0 

1       4.76 

0.728  4656 

229.9 

29 

142  18  57.3 

4  42.48 

26.8 

0  53  16.0 

;       4.73 

0.728  5573 

228.8 

June       2 

142  37  47/) 

4  424)6 

26.8 

0  53  34.8 

I    *-'^    ! 

0.728  6486 

227.9 

.6 

142  66  36;2 

4  42.28 

^.8 

0  53  53.6 

''       4.60 

1 

0.728  7396. 

226.9 

10 

14$  15  24.8 

4  42.11 

+26.8 

+0  54  12.3 

\     +4.66 

0.728  8301, 

+225.8 

14 

14$  34  13.1 

4  42X0 

26.8 

0  54  80.9 

4.63 

1 

0.728  9202 

224.7 

18 

14$  53    0.8 

1 

4  41.88 

2J5.8 

0  54  49:3 

1       4:60     ' 

0.729  0099i 

'  223.6 

22 

« 

144  11  48.1 

4  41.77 

26.9 

0  65    7.7 

<     4:to 

0.729  0991 

222.5 

26 

144  90  35J0 

4  41.66 

26.9 

0  55  26.0 

X     4.te 

0.729  1879 

221.5 

80 

144  49  21.4 

4  4XM 

+26.9 

+0  55  44.1 

• 

.     -h4.53 

0.729  27631 

+220.5 

filly       4 

14i    8    7.3 

4  41.48 

+36.9 

+0  56    2.2 

■     +4.61 

0.729  3643; 

■ 

+319.4 

JUFITBB,  1«20, 
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FOB  GBEBNWICH  MBAN  NOON. 


Date^ 

BbUoewtrft 

Var.  per 

Bednetlon 

HeUooortric 
Lrtttnde. 

V^.per 

Logarithm  gI 
Bit^a  Vector. 

Var.  per 

•                           * 

#     // 

*f 

•           #            M 

tf 

. 

July        4 

14K    8    7i3 

4  41^ 

+26.9 

+0  56    2.2 

44.81 

0.729  8643 

4-810.4 

S 

146  86  52;8 

4  41JI» 

a6.8 

0  56  20.2 

4w48 

0.729  4^8 

818.1 

12 

145  45  ^7,9 

4  4iai 

26.8 

0  56  38.0 

4.45 

0.729  5888 

217.0 

16 

14JB    4  22.5 

4  a  JO 

96.8 

0  56  55.8 

4^ 

0.729  6254 

3164 

20 

146  23    6L7 

4  40  je 

^.8 

0  57  13.4 

4J0 

» 

0.719  7T1 6 

3144 

2i 

146  41  M4 

4  40J8 

•f96.8 

+0  57  30.9 

+447 

0.729  7973 

43134 

28 

147    0  33^7 

4  40.Tr 

26.8 

0  57  48.4 

445 

0.719  8825 

3134 

Aug.        1 

147  19  1&6 

4  40.«6 

16.7 

0  58    5.7 

441 

0.729  9671 

3114 

5 

14^  37  ^.0 

• 

4  40  J5 

$6.7 

0  58  22.9 

448 

0.7306517 

310.4 

9 

147  56  4li0 

4  4aM 

26.7 

0  58  40.0 

448 

0.730 1356 

• 

300.1 

13 

14B  15  22.5 

4  40.34 

+26.6 

+0  58  57.0 

:      4448 

0.730  2190 

4-3074 

17 

148  84    a7 

4  40Ui 

36.6 

0  59  13.8 

4.10 

0.730  3019 

3064 

21 

148  52  44.4 

4  40E.18 

26.6 

0  50  30.5 

1        4M 

0.780  8844 

306.7 

25 

149  11  2^7 

4  404i 

^.5 

0  50  47.1 

4.15 

O.780  466I 

3044 

29 

1«99    46 

1 

4  »M 

26.5 

• 

1    0    8.7 

4J3 

0.760  5486 

308.4 

Sept.       2 

149  48  440 

4  10.31 

+26.4 

+1    0  20.1 

+4U)0 

0.730  6292 

43084 

t 

IfiiO    7  2311 

4  80.71 

96.4 

1    0  36.4 

440 

0.780  7098 

3014 

10 

160  M    U7 

4  aOdOO 

26.8 

1    0  52.6 

448 

0.7807909 

3004 

14 

15D44  3%9 

4  loja 

26.2 

1    1    8.6 

440 

0.730  8698 

1964 

18 

1                        • 

4  80b41 

16.2 

1    1  24.6 

8.88 

O.7309496 

1974 

22 

15a  21  5512 

4  10  JO 

+S6.1 

+1    1  40.4 

;       4846 

0.731 0278 

4106.4 

26 

m  40  8212 

4  1041 

26.1 

1    1  56.2 

848 

0.731 1061 

106.1 

SO 

15iL  59    a» 

4  IO.U 

26.0 

1    2  11.8 

840 

0.7311831 

1884 

Oct.         4 

152  17  45tl 

4  OOjOI 

15.9 

1    2  27.3 

846 

0.731  2612 

183.7 

8 

ISb  86  2iio 

4  38;n 

95.8 

1    2  42.7 

844 

0^731  3881 

1914 

12 

1%  54  5fll4 

4  88.81 

+25.8 

+1    2  58.0 

4640 

0.731  4144 

41904 

16 

• 

ISJB  18  8li5> 

4  vun 

25.7 

1    8  18.1 

8.76 

0.731 490$ 

180.1 

20 

19  » ^  42 

4  88  A 

iSA 

1  3  2ai 

8J5 

0L711 665t 

1874 

24 
28 

■ 

l£b  50  40L4 
1£K    9  144 

.  4  88.88 
4  8&44. 

25.5 
25.4 

1    8  4S.1 
1    8  67.9 

8^73 
840 

0.731  6406 
0.781  7150 

1864 
185.4 

Kov.     •  1 

154  27  47J.9 
1^  46  2lil 

4  88i4 

+i5.8 

+1    4  12.6 

43.66 

6.731  7889 

4184.1 

5 

4  88<aB 

■  ^Jt 

1    4  27.1 

848 

0.781  8623 

1834 

9 

Ifife  '4^9 

4  88,18 

f5a 

1    4  41.6 

)        840 

0.781  9852 

181^.8 

13 

ids«^ci3 

4  »m> 

|5.0 

1    4  55.9 

848 

0.782  6l77i 

180.5 

17 

4  8Z J7. 

14.9 

1    5  10.2 

'        845 

0.782  079f 

1794 

.21 

1*  o-soii 

4  87.88 

+f4.8 

+1    5  24.3 

i      4841 

0.732  151* 

4178.0 

,25 
29 

Ifip  19    M 
lGi6  97«^4 

4  87.79 
I4  8Z.1D; 

•  ^J& 

1    588.3 
1    5  52.1 

848 
8i46 

0L782  2326 
a782  2924 

1764 
1754 

Dec.,     .  3 

iSf6  alo 

4  874^ 

- .    Ua^ 

1    6    5.9 

't        843    . 

0.782  8«2i 

1744 

7 

137^  a3f 

4  BlMfi 

••   '.^A. 

1'  6  19j5 

840    - 

a782  4816 

1734 

• 

11 

4  87.44' 

■  '+i4j^ 

+1    e3S(.0 

4646    ' 

0.732  5007 

4-1714 

il5 

107  51  8^.8 

4  8148 '^ 

•    .I4ii 

1    646.4 

344 

0.7S8  5691 

170.4 

19 

158  1(9    2L1 

4  KJB 

i3J9 

1    6  59.7 

341 

0;732  6870 

160.1 

23 

l.lfi  ^  81^0 

4  87',|8. 

13.8 

1    7  12.9 

348    '. 

0.732  7044 

1674 

27 

l£b46M5 

.            1 

4  89  JO 

13.6 

1    7  25.9 

844 

0.732  nil 

166.5 

31 

l4»    5  2718 

4  87JB2 

+13.5 

+1    7  38.8 

48.31 

0.732  837> 

4165.1 

'35 

4  8043 

+13/4 

+1.  751.6 

!      44U10 

0.738  9034 

41644 
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OREENWICH  MEAN  TOCB. 


Date. 

Aaotnskm. 

Var.per 
Hoar. 

ApuuwBt 

Var.fMT 

Lonritlim  of 

DMWBM 

ft«m  Earth. 

Var.par 

Hour. 

Potor 
Sami* 
diam- 
ator. 

Har. 
Pafal- 

TniMit, 
ItaKUaaB 

of 
QrMO- 

*T — 

JVboii. 

JvoOM. 

iVban. 

wkb. 

li   m      9 

t 

«          /            M 

ft 

// 

II 

h     m 

Jan.     1 

10  64  64.36 

rO-143 

+8  62  64.1 

+1.55 

0.9441882 

-800.1 

8.48 

1.60 

16  12.8 

2 

10  64  50.76 

OwlSO 

8  53  82.6 

1.65 

0.943  4668 

997.0 

8.49 

1.00 

16    8.8 

3 

10  64  46.76 

0.175 

8  54  13.6 

1.75 

0.942  7546 

296.0 

8.61 

1.00 

16    4.8 

4 

10  64  42.36 

0.192 

8  64  56.7 

1.85 

0.9420496 

992.8 

84(2 

1.01 

16    0.8 

5 

10  64  37.64 

0.909 

8  66  42.3 

1.95 

0.941 3516 

289.5 

8.63 

1.01 

15  56.8 

6 

10  64  32.34 

-0.226 

+8  56  30.3 

+2.06 

0.940  6603 

•»286.6 

8.66 

1.01 

15  52.8 

7 

10  64  26.74 

0.241 

8  67  20.7 

2.15 

0.939  9761 

288.5 

8.66 

1.01 

15  48^ 

8 

10  64  20.76 

0.2S8 

8  58  13.4 

2.24 

0.039  2994 

280.4 

8.68 

1.01 

16  44.7 

9 

10  54  14.37 

0.274 

8  69    8.3 

2.84 

0.938  6303 

277.1 

8J9 

1.01 

15  40.6 

10 

10  64    7.60 

0.290 

9    0    5.5 

2.43 

0.937  9692 

278.7 

8.60 

i.te 

15  36.6 

11 

10  64    0.46 

•-0.300 

+9    1    4.9 

+3.58 

0.987  3164 

-270.2 

8.61 

1.02 

15  32.5 

12 

10  58  62.91 

0.822 

9    2    6u6 

2.02 

0.936  6721 

900.O 

8.63 

1.02 

15  28.5 

13 

10  53  44.99 

0.338 

9    3  10.6 

2.71 

0.9360366 

202.9 

8.64 

1.02 

16  24.4 

14 

10  53  36.69 

0.364 

9    4  16.5 

2.78 

0.9364103 

289.0 

8j66 

1.02 

15  20.4 

16 

10  63  28.62 

0.300 

9    5  24.6 

2.88 

0.934  7933 

265.1 

8.66 

1.02 

15  16.3 

16 

10  53  18.99 

•<0.884 

-I-9    6  34.9 

+2.97 

0.934  1859 

-2S1.0 

8.68 

1.02 

15  12.2 

17 

10  53    9.60 

0.899 

9    7  47  J2 

.    3.06 

0.9335884 

240.8 

8.69 

1.02 

15    8.1 

18 

10  52  59.86 

0.414 

9    9    1.6 

3.14 

0.933  0012 

242.5 

8.70 

1.03 

15    4.0 

19 

10  52  49.74 

0.428 

9  10  17.8 

3.22 

0.932  4244 

238.1 

8,71 

1.03 

14  59.9 

20 

10  62  39.29 

0.443 

9  11  36.1 

8.30 

0.9318584 

288.5 

8.72 

1.03 

14  55.8 

21 

10  52  28.49 

-0.457 

+9  12  56.3 

+3.38 

0.931 3064 

-228.9 

8.78 

1.03 

14  51.7 

22 

10  62  17.36 

0.471 

9  14  18.3 

3.a 

0.930  7697 

224.1 

8.76 

i.i» 

14  47.5 

23 

10  62    6.90 

0.484 

9  16  42.1 

3.58 

0.9302276 

219.2 

8.76 

1.03 

14  43.4 

24 

10  61  54.11 

0.498 

9  17    7.7 

3.60 

0.929  7078 

214.8 

8.77 

1.04 

14  39.3 

25 

10  61  42.01 

0.511 

9  18  35.0 

3.67 

0.929 1991 

209.2 

8.78 

1.04 

14  35.2 

26 

10  51  29.60 

-0.524 

+9  20    4.0 

+3.74 

0.9287082 

«-20I.O 

8.79 

1.04 

14  31.0 

27 

10  51  16.88 

0.530 

9  21  34.6 

3.81 

0.928  2196 

198.S 

8.80 

1.04 

14  26.9 

28 

10  51    3.87 

0.548 

9  23    6.8 

3.87 

0.927  7491 

19«i.4 

8.81 

1.04 

14  22.7 

29 

10  50  60.56 

0.500 

9  24  40.5 

8.08 

0.927  2914 

188.0 

8.82 

1.04 

14  18.6 

30 

10  50  36.98 

0.571 

9  26  16.6 

3.99 

0.926  8469 

182.5 

8.82 

1.04 

14  14.4 

31 

10  50  23.13 

-0.588 

+9  27  52.1 

+4.66 

0.926  4156 

^176.9 

8.88 

1.04 

14  10.3 

Feb.    1 

10  60    9.01 

• 

0.594 

9  29  30jO 

4.1D 

0.925  9979 

171.2 

8.84 

l.p4 

14    6.1 

2 

10  49  64.63 

0.604 

9  31    9.1 

4.16 

0.9266908 

166.5 

8.85 

1.04 

14    1.9 

3 

10  49  40.01 

0.614 

9  32  49.6 

4.21 

0.9292086 

180.7 

8.86 

1.04 

13  67.7 

4 

10  49  25.14 

• 

0.084 

9  34  31.2 

4.98 

0.9248273 

158.8 

8.66 

1.05 

13  63.6 

5 

10  49  10.04 

-0.684 

+9  36  14.0 

+1.81 

0.924  4662 

-147.0 

8.67 

1.05 

13  49.4 

6 

10  48  64.70 

0.644 

9  37  57.9 

4.86 

0.9241176 

141.8 

8.86 

1.06 

13  46.2 

7 

10  48  39.16 

0.663 

9  39  42.8 

4.89 

0.9237844 

13S.7 

8.80 

1.05 

13  41.0 

8 

10  48  23.38 

0.661 

9  41  28.8 

4.44 

0.9234660 

120.6 

8.80 

1.05 

13  36.8 

9 

10  48    7.41 

0.609 

0  43  15.7 

4.47 

0.923 1624 

128.4 

8,90 

1.05. 

13  32.6 

10 

10  47  61.26 

-0.077 

+9  46    3.4 

+4.80 

0.922  8799 

-117.1 

8.91 

1.05 

13  28.4 

11 

10  47  34.90 

0.684 

9  46  51.9 

4.54 

0.9226005 

110.7 

8.91 

1.05 

13  24.2 

12 

10  47  18.37 

0.602 

9  48  41.2 

4.87 

0.922  3«I6 

104.8 

SM 

1.06 

13  20.0 

13 

10  47    1.68 

0.699 

9  50  31.3 

4.60 

0.922 1000 

97.8 

8.92 

1.05 

13  16.8 

14 

10  46  44.$3 

0.705 

9  62  21.9 

448 

0.921 8730 

91.8 

8.03 

1.06 

13  11.5 

16 

10  46  27.33 

-0.711 

+9  54  13.1 

+4.64 

6.921 6618 

-84.7 

8.96 

1.06 

13    73 

16 

10  46  10.68 

-0.717 

+9  66    4.8 

+4.66 

0.921 4664 

-78.1 

8.03 

1.05 

13    3.1 
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GREENWICH  MEAN  TDfB. 


Date. 

ISS. 

Haor. 

Amnot 
P<fnniitfcm. 

Vw.per 

Lqofftlunof 
fronCartlL 

Vir.pir 
Hoar. 

Poltf 

diaa- 
•lor. 

Hor. 
Panl- 

TrnMlt, 
Italdka 

or 

OracB- 

JwOII* 

JMWII. 

jVP^W. 

^FBOW. 

JAM. 

JM. 

JWMB* 

JtOOII. 

wloh. 

h  m     • 

• 

•      f        It 

// 

ft 

t* 

h     in 

Feb.  16 

10  46  10.68 

-6.717 

+  9  56    4.8 

44j88 

0.9214664 

-78.1 

8.96 

1.05 

13    3.1 

17 

10  46  63.41 

0.7» 

9  57  57.0 

4.86 

0.9212870 

nA 

8.94 

1.06 

12  58.9 

18 

10  45  36.01 

0.7S7 

9  59  49.5 

4.88 

0.9211237 

64.7 

8.94 

1.06 

12  54.7 

19 

10  45  18.51 

0.711 

10    142.3 

4.70 

0.920  9764 

OM) 

8.94 

1.06 

12  60.5 

20 

10  45    0:91 

0.715 

10    8  85.4 

4.71 

0.9298455 

81.1 

8.95 

1.06 

12  46.2 

21 

10  44  43.21 

-0.710 

-MO    5  28.6 

44.73 

0.920  7309 

-44.4 

8.95 

1.06 

12  42.0 

22 

10  44  25.44 

0.H9 

10    7  21.9 

4.78 

0.920  6326 

07.5 

8.95 

1.06 

12  37.8 

23 

10  44    7.61 

0.744 

10    9  15.3 

4.78 

0J265567 

80.7 

8.95 

1.06 

12  33.6 

24 

10  43  49.72 

0.740 

10  11    8.8 

4.78 

0.926  4851 

38.0 

8.95 

1.06 

12  29.3 

25 

10  43  31.78 

0.H8 

10  13    2.2 

4.73 

0.920  4358 

17.1 

8.95 

1.06 

12  25.1 

26 

10  43  13.81 

-«.7ilO 

+10  14  55.4 

44.71 

0.920  4630 

-10.8 

8.95 

1.06 

12  20.9 

27 

10  42  55.82 

0.900 

10  16  48.4 

4.70 

0.9203866 

-   3.4 

8.96 

1.06 

12  16.6 

28 

10  42  37.81 

0.111 

10  18  41.1 

4.88 

0.9208867 

+   8.5 

8.96 

1.06 

12  12.4 

29 

10  42  19.79 

0.7S1 

10  20  83.4 

4.07 

0.9294632 

10.8 

8.95 

1.06 

12    8.2 

Mar.    1 

10  42    1.77 

0.780 

10  22  25.4 

4.88 

O.920  4360 

17.1 

8.95 

1.06 

12    3.9 

2 

10  41  43.78 

^.rm 

+10  24  16.9 

^^TlWw 

0.929  4652 

+  38.0 

8.95 

1.06 

11  59.7 

3 

10  41  25.81 

0.748 

10  26    7.9 

4.61 

0.920  5565 

80j6 

8.95 

1.06 

1155.5 

4 

10  41    7.88 

0.740 

10  27  58.4 

4.80 

0.920  6320 

37.3 

8.95 

1.06 

11  51.3 

5 

10  40  49.99 

0.744 

10  29  48.3 

4.M 

0.920  7296 

44.0 

8.95 

1.06 

11  47.0 

6 

10  40  32.16 

0.749 

10  31  37.4 

4.58 

0.920  8432 

50.7 

8.95 

1.06 

1142.8 

7 

10  40  14.38 

-O.780 

+10  38  25.8 

44.50 

0.9209729 

-►57.4 

8.94 

1.06 

1138.6 

8 

10  39  56.67 

0.788 

10  35  13.4 

4.47 

0.921 1186 

64.0 

8.94 

1.06 

1134.4 

9 

10  89  39.05 

0(.7t2 

10  37    0.2 

4.48 

0.9212802 

70j6 

8.94 

1.06 

1130.1 

10 

10  89  21.62 

0.788 

10  38  46.1 

4J0 

0.9214577 

77.3 

8.98 

1.05 

11  25.9 

11 

10  39    4.09 

0.884 

16  40  81.1 

4.35 

0.921 6510 

80.8 

8.93 

1.05 

11  21.7 

12 

10  88  46.78 

-0.718 

+10  42  15.0 

44  JU 

0.9218699 

4^80.3 

8.93 

1.05 

11  17.5 

13 

10  88  30.58 

0.7M 

10  43  57.9 

4.36 

0.9220844 

00.7 

8.92 

1.05 

11  13.2 

14 

10  88  12.<» 

0.988 

10  45  89.6 

4.31 

0.9228243 

168.1 

8.92 

1.05 

11    9.0 

15 

10  87  56.59 

0.708 

10  47  20.2 

4.16 

0.9225795 

160.5 

8.91 

1.05 

11    4.8 

16 

10  87  dB«82 

0.888 

10  48  59.5 

4.11 

0.9228600 

115.8 

8.91 

1.06 

11    0.6 

17 

10  81  22.19 

^.888 
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0.9984071 

+9B8.9 

7.57 

0.88 

4    13 

2 

10  88  1L85 

aj07 

10  27  27.1 

6.06 

0.994  0259 

968.4 

7JM 

0.89 

8  57.7 

8 

10  89  81.35 

0.818 

10  25  25.1 

6.U 

0.994  6378 

988.6 

7.55 

0.89 

354a 

4 

10  88  51.11 

ojm 

10  23  21.7 

6.17 

0.995  2428 

900.8 

7.54 

0.89 

8  50.5 

5 

10  40  11.12 

Qjm 

10  21  16.8 

6.84 

0.995  8406 

947.7 
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0.89 

3  46.8 

6 

10  40  314)8 

■t^M^ 

4-10  19  10.4 

-8  JO 

0.996  4318 

+944.7 

7JS2 

0.89 

3  43.8 

7 

10  40  51.89 

€l80O 

10  17    2.6 

6J6 

0.997  0155 

941.7 

7.51 

0.89 

3  39.7 

8 

10  41  12.64 

0.869 

10  14  53.4 

6.41 

0.997  5920 

988.7 

7J0 

0.88 

3  36.1 

• 

10  41  33.82 

0.879 

10  12  42.8 

6.47 

0.998  1611 

986.8 

7.49 

0.88 

3  32.5 

10 

10  4154M 

0.8W 

10  10  30.8 

6.68 

0.998  7227 
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7.48 

0.88 

3  29.0 

U 

10  42  16.29 

•»0.8e8 

4-10    8  17.5 

-^M 

0.9992766 

+989.2 

7.47 

0.88 

3  25.4 

12 

10  42  37.96 

O.MB 

10    6    2.8 

6.84 

0.999  8229 

998.0 

7.46 

0.88 

3  21.8 

13 

10  42  59.36 

0.817 

10    3  46.8 

6.70 

1.0003613 

928.7 

7.45 

0.88 

3  18.2 

14 

10  43  21.96 

0J88 

10    1  29.4 

6.76 

1.000  8919 

989.4 

7.44 

0.88 

3  14.7 

15 

10  43  44.82 

0.886 

8  59  10.8 

6.80 

LOOl  4144 

918.0 

7.43 

0J8 

3  11.1 

18 

10  44    8JB7 

40JM4 

>  9  56  51.0 

-8J5 

1.0019289 

+919.8 

7.42 

0.88 

3    7.8 

17 

10  44  29.62 

0.960 

9  54  90.0 

6.90 

1.002  4351 

909J 

7.41 

0.88 

3    4.0 

18 

10  44  52.57 

0.960 

9  52    7.8 

6.96 

1.002  9330 

906.7 

7.41 

0.87 

3    0.5 

18 

10  45  15.72 

0.969 

9  49  44.5 

8.00 

1.0034226 

Mas 

7.40 

0.87 

2  56.8 

20 

10  45  39.07 

0.977 

8  47  20X) 

8.06 

1.003  9038 

196.7 

7.39 

0.87 

2  53.4 

21 

10  46    2M 

40.966 

4-9  44  54.3 

-^M 

1.0043764 

+106.1 

7^ 

0.87 

2  49.8 

22 

10  46  26.34 

0:988 

9  42  27.6 

8.14 

1.004  8405 

181.8 

7-37 

0.87 

2  46.3 

23 

10  46  50.25 

1.060 

9  89  59.8 

8.18 

1.005  2960 

188.0 

7,37 

0.87 

2  42.8 

24 

10  47  14.33 

IJOK 

9  37  30.9 

8J2 

1.005  7428 

184.4 

7.36 

0.87 

2  39.2 

25 

10  47  38.58 

1.014 

0  85    1.0 

8.96 

1.0061809 

180.7 

7.35 

0.87 

2  35.7 

26 

10  48    ZM 

Hjm 

4-982  80.2 

-OJl 

1.006  6101 

+177.0 

7.34 

0.87 

2  32.2 

27 

10  48  27.60 

IMS 

9  29  58.3 

8J6 

1.007  0306 

178.4 

7.34 

0.87 

2  28.6 

28 

10  48  52.35 

1.086 

9  27  25.5 

8019 

1.007  4422 

1894 

7.33 

0.86 

2  25.1 

29 

10  49  17.26 

1.041 

9  24  51.7 

8.48 

1.007  8448 

186.9 

7.32 

0.86 

2  21.6 

30 

10  40  42.32 

1.048 

9  22  17.0 

8.46 

1.008  2385 

168.1 

7.32 

0.86 

2  18.1 

31 

10  50    7.54 

+1.064 

4-  0  19  41.4 

-8.60 

1.0086282 

+168.4 

7.31 

0.86 

2  14.6 

Aug.   1 

10  50  82.90 

ijm 

9  17    4.9. 

8.64 

1.008  9988 

164.8 

7.30 

0.86 

2  11.1 

2 

10  50  58.40 

1.068 

9  14  27.6 

8.57 

1.0093654 

160.8 

7.30 

0.86 

2    '7.6 

3 

10  51  24.05 

ijon 

9  11  49.4 

8.81 

1.009  7228 

147  jO 

7.29 

0.86 

2    4.1 

4 

10  51  49.83 

1.077 

9    9  10.4 

8u84 

1.0100710 
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7.29 

0.86 

2    0.6 

5 

10  52  15.74 

+1.088 

4-9    6  30.6 

-8.87 

1.010  4099 
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7.28 

0.86 

167,1 

e 

10  52  41.78 

1j088 

9    3  50.1 

8.70 

1.010  7395 

186.4 

7.27 

0.86 

153.6 

7 

10  53    7.95 

1j088 

9    1    8.8 

8.74 

1.011 0596 

181^4 

7.27 

0.86 

160.0 

8 

10  53  34.24 

1.098 

8  58  26.7 

8.n 

1.011 3704 

197.6 

7.26 

0.88 

146.5 

9 

10  54    0.65 

1J08 

8  55  44.0 

8.80 

1.011 6716 

198.6 

7.26 

0.86 

143.0 

10 

10  54  27.18 

•I4J08 

4-8  53   0.5 

-8J8 

1.011 96»l 

+U8J 

7.25 

0.80 

139.6 

U 

10  54  53.82 

ijia 

8  50  16.4 

8J6 

1.0122454 

116.8 

7.25 

0.86 

136.1 

12 

10  55  20^ 

1.118 

8  47  31.7 

8J8 

1.012  5178 

U1.6 

7.24 

0.86 

132.6 

IB 

10  55  47.40 

1.121 

8  44  46.4 

6.90 

1.012  7805 

107.4 

7.24 

0.86 

129.1 

14 

10  56  14.35 

1486 

8  42    0.5 

8.98 

1.0130334 

108.4 

7.24 

0.86 

125.6 

15 

10  56  4139 

+1089 

4-  8  88  14.0 

-8.96 

1.013  2766 

+  99.8 

7.23 

0.85 

122.1 

16 

10  57    8.52 

+1.188 

4-  8  36  27.0 

•-8.97 

1.013  6099 

+  864 

7.23 

0.85 

1  18.7 
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•     f      ff 

ff 

tt 

II 

h     m 

Aug.  16 

10  57    8.52 

+1.182 

+8  36  27.0 

-«.97 

1.013  6099 

+95.1 

7.23 

0.85 

1  18.7 

17 

10  57  35.73 

I.IM 

8  83  39.5 

0.90 

1.013  7333 

91.0 

7.22 

0.85 

1  15.2 

18 

10  58    3.03 

1.1» 

8  90  51.5 

7.01 

1.013  9468 

88.9 

7.22 

0.85 

1  11.7 

19 

10  58  30.40 

1.142 

8  28    3.1 

7.08 

1.014  1503 

82.7 

7.22 

0.85 

1    8.2 

20 

10  58  57.85 

1.145 

8  25  14.2 

7iM 

1.014  8439 

78.0 

7.21 

0.85 

1    4.7 

21 

10  59  25.36 

+1.14d 

+8  22  25.0 

-7.00 

1.014  5276 

+74.8 

7.21 

0.85 

1    1.3 

22 

10  59  52.94 

1.180 

8  19  85.4 

7;0B 

1.014  7013 

70.8 

7.21 

0.85 

0  57.8 

23 

11    0  20.58 

1.188 

8  16  45.4 

7010 

1.014  8650 

00.1 

7.21 

0.85 

0  54.3 

24 

11    0  48.27 

1.186 

8  13  55.1 

7.10 

1.015  0187 

01.9 

7.20 

0.85 

0  60.8 

25 

11    1  16.02 

1.187 

8  11    4.5 

7.11 

1.015 1623 

67.7 

7.20 

0.85 

0  47.4 

26 

11    1  43.82 

+1.188 

+8    8  13.6 

-7.19 

1.015  2959 

+88.0 

7.20 

0.86 

0  43.9 

27 

11    2  11.67 

1.101 

8    5  22.5 

7.14 

1.015  4195 

49.4 

7.20 

0.85 

0  40.4 

28 

11    2  39.56 

1.108 

8    2  31.1 

7.15 

1.015  5331 

48.2 

7.19 

0.85 

0  37.0 

29 

11    3    7.48 

1.101 

7  59  39.5 

7.16 

1.015  6365 

41.0 

7.19 

0.85 

0  83.5 

90 

11    3  35.44 

1.108 

7  56  47.7 

7.10 

1.015  7299 

88.8 

7.19 

0.85 

0  30.0 

31 

11    4    3.43 

+1.107 

+7  53  56.8 

-7.17 

1.015  8131 

+89.0 

7.19 

0.85 

0  26.6 

Sept.  1 

11    4  31.45 

1.108 

7  51    3.7 

7.17 

1.015  8863 

28.4 

7.19 

0.85 

0  23.1 

2 

11    4  59.49 

1.109 

7  48  11.6 

7.18 

1.015  9493 

M.1- 

7.19 

0.85 

0  19.6 

3 

U    5  27.56 

1.170 

7  45  19.2 

7.18 

1.016  0021 

19.9 

7.19 

0.85 

0  16.2 

4 

11    5  55.65 

1.171 

7  42  26.8 

7.19 

1.016  0448 

18.7 

7.19 

0.85 

0  12.7 

5 

11    6  23.75 

+1.171 

+7  39  84.3 

-7.19 

1.016  0773 

+11.4 

7.19 

0.85 

0    9.2 

6 

11    6  51.85 

i.m 

7  86  41.9 

7.19 

1.016  0996 

7.1 

7.19 

0.85 

0    5.8 

7 

11    7  19.97 

1.172 

7  33  49.4 

7.19 

1.016 1116 

+  2.9 

7.18 

0.85 

/    4       I.S 
\t3     IAS 

8 

11    7  48.09 

1.171 

7  80  57.0 

7.18 

1.016 1133 

-1.4 

7.18 

0.85 

23  55.4 

9 

11    8  16.20 

1.171 

7  28    4.7 

7.18 

1.016 1047 

5.7 

7.18 

0.85 

23  51.9 

10 

11    8  44.81 

+1.171 

+7  25  12.4 

-7.18 

1.016  0858 

-10.0 

7.19 

0.85 

23  48.4 

n 

11    9  12.41 

1.171 

7  22  20.2 

7.17 

1.016  0566 

14.8 

7.19 

0.85 

23  44.9 

12 

11    9  40.50 

1.170 

7  19  28.2 

7.10 

1.016  0171 

18.0 

7.19 

0.85 

23  41.5 

13 

11  10    8.56 

1.109 

7  16  86.3 

7.10 

1.015  9672 

92.9 

7.19 

0.85 

23  38.0 

14 

11  10  36.60 

1.108 

7  13  44.7 

7.15 

1.015  9071 

97.2 

7.19 

0.85 

23  34.5 

15 

11  11    4.62 

+1.107 

+7  10  58.3 

-7.14 

1.015  8366 

-01.6 

7.19 

0.85 

23  31.1 

16 

11  11  32.60 

1.106 

7    8    2.1 

7.13 

1.015  7558 

86.8 

7.19 

0.85 

23  27.6 

17 

11  12   0.54 

1.188 

7    5  11.2 

7.11 

1.015  6647 

40.1 

7.19 

0.85 

23  24.1 

18 

11  12  28.44 

1.101 

7    2  20.7 

7.10 

1.015  5663 

44.4 

7.19 

0.85 

23  20.7 

19 

11  12  66.29 

1.100 

6  59  80.5 

7.09 

1.015  4516 

48.7 

7,20 

0.85 

23  17.2 

20 

11  13  24.10 

+1.188 

+6  56  40.6 

-7.07 

1.015  3297 

-82.9 

7.20 

0.85 

23  13.7 

21 

11  13  51.86 

1.186 

6  53  51.2 

7.08 

1.015 1976 

87.9 

7.20 

0.85 

23  10.3 

22 

11  14  ».56 

1.188 

6  51    2.2 

7.08 

1.0150552 

61.8 

7.20 

0.85 

23    6.8 

23 

11  14  47.20 

1.180 

6  48  13.6 

7.02 

1.014  9026 

06.7 

7.20 

0.85 

23    3.3 

24 

11  15  14.77 

1.147 

6  45  25.4 

7.00 

1.014  7399 

09.9 

7.21 

0.85 

22  59.8 

25 

11  15  42.28 

+1.148 

+6  42  97.7 

-0.98 

1.014  6670 

-74.1 

7.21 

0.85 

22  56.4 

26 

11  16    9.72 

1.148 

6  89  60.6 

8.96 

1.014  8841 

.     78jO 

7.21 

0.85 

22  52.9 

27 

11  16  37.08 

1^188 

6  37    4.1 

0.98 

1.014 1911 

89.5 

7.22 

0.85 

22  49.5 

28 

11  17    4.36 

1.186 

6  84  18.1 

0.90 

1.013  9881 

00.7 

7.22 

0.85 

22  46.0 

29 

11  17  31.56 

l.tSl 

6  81  82.7 

0.88 

1.013  7751 

90.9 

7.22 

0.85 

22  42.5 

30 

11  17  58.67 

+1.198 

-+6  28  47.9 

-0.86 

1.013  5520 

-05.0 

7.28 

0.86 

22  89.0 

Oct.     1 

11  18  25.70 

+1.194 

+6  26    8.7 

-0.88 

1.01B  8189 

-09J 

7JB3 

0.85 

22  35.5 
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7^ 

0.85 

22  35.5 

2 

11  18  52.63 

!   1.190 

6  23  20.2 

6.80 

1.0130757 

{  106.4 

7.24 

0.85 

22  32.0 

3 

11  19  19.46 

'   1.U6 

6  20  37.4 

6.77 

1.0128225 

'  107.6 

7.24 

0.85 

22  28.5 

4 

11  19  46.19 

1.112 

6  17  55.4  ' 

6i74 

1.012  5594 

\   111.7 

7.24 

0.86 

22  25.0 

5 

11  20  12.82 

1.107 

6  15  14.1 

6,70 

1.012  2864 

!  U6.6 

7.25 

0.86 

22  21.5 

6 

11  20  39.83 

+i.ioa 

+6  12  88.6 

^.67 

1.0120034 

f-W.O 

• 

7.25 

0.86 

22  18.0 

7 

1121    5.73 

1.007 

6    9  53.9 

6.64 

1.011 7105 

-   124.1 

7.26 

0.86 

22  14.5 

8 

11  21  32.01 

1.082 

6    7  15.1 

6.60 

1.011 4077 

.    128.2 

7.26 

0.86 

22  11.0 

9 

11  21  58.17 

1.0S7 

6    4  87.1 

6.66 

1.011 0951 

}   132.8 

< 

7.27 

0.86 

22    7.5 

10 

11  22  24.20 

.    1.062 

6    2    0.0 

6.62 

1.010  7726 

'    136.4 

1 

7.27 

0.86 

22    4.0 

11 

1122  50.10 

+1.076 

+5  59  23.9 

-6.48 

1.0104403 

-140.6 

7.28 

0.86 

22    0.5 

12 

11  23  15.86 

1.070 

5  56  48.8 

6.44 

1.010  0982 

144.6 

7.29 

0.86 

21  57.0 

13 

11  23  41.48 

1.005 

5  54  14.6 

6.40 

1.009  7464 

.    148.6 

7.29 

0.86  i 

21  53.5 

14 

1124    6.96 

1.010 

5  51  41.5 

6.36 

1.009  3849 

,    162.6 

7.30 

0.86 

21  50.0 

15 

11  24  32.29 

1.062 

5  49    9.4 

6.81 

1.009  0139 

:    166.6 

• 

7.30 

0.86 

21  46.5 

16 

11  24  57.46 

-t-LOM 

+5  46  88.5 

-6.27 

1.008  6333 
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7.31 

0.86 

21  43.0 

17 

11  25  22.47 

1.080 

5  44    8.6 

6.22 

1.008  2483 

.    164.6 

7.32 

0.86 

21  39.5 

18 

11  25  47.31 

1.061 

5  41  39.9 

6.17 

1.007  8489 

•    166.4 

7.32 

0.86 

21  36.9 

19 

11  26  11.98 

1.026 

5  89  12.4 

6.12 

1.007  4352 

172.2 

7.33 

0.86 

21  32.4 

20 

11  26  36.49 

1.017 

5  36  46.1 

6.07 

1.007  0173 

176.0 

7.34 

0.87 

2128.9 

21 

1127    0.82 

•fl.010 

+5  84  21.0 

-4.02 

1.006  5902 

!-170.£ 

7,84 

0.87 

21  25.3 

22 

11  27  24.97 

1.002 

5  81  57.1 

6.97 

1.006  1541 

188  ./S 

7.35 

0.87 

21  21.8 

23 

11  27  48.94 

0.096 

5  29  34.5 

6.91 

1,005  7089 

187^ 

7.36 

0.87 

21  18.3 

24 

11  28  12.72 

0.087 

5  27  13.3 

6.86 

1.005  2547 

191.1 

7.37 

0.87 

21  14.7 

25 

11  28  36.31 

9.070 

5  24  53.4 

6.80 

1.004  7916 

104.8 

7.38 

0.87 

21  11.2 

26 

11  28  50.70 

-K)J>71 

•f  5  22  84.8 

-«.76 

1.O04  8196 

-106JS 

7.88 

0.87 

21    7.7 

27 

U  29  22.90 

0.062 

6  20  17.6 

6.60 

1.003  8389 

,    202.1 

7.39 

0.87 

21    4.1 

28 

11  29  45.89 

OMi 

5  18    1.8 

6.63 

1.003  3496 

206.7 

7.40 

0.87 

21    0.5 

29 

U80   8.68 

0.046 

5  15  47w4 

6.67 

1.002  8517 

200.3 

7.41 

0.87 

20  57.0 

80 

11  30  31.26 

0.060 

5  13  34^: 

6.61 

1.002  8452 

tl2JH 

7.42 

0.88 

20  53.4 

31 

11  80  53.62 

•M).027 

^5  11  23.1 

r«.44 

1.0018308 

-216.3 

7.42 

0.88 

20  49.8 

Not.   1 

11  31  16.76 

,    0.018 

5    9  13.2 

6.88 

1.001 3070 

219.8 

7/48 

0.88 

20  46.3 

2 

11  81  37.68 

0.000 

5    7    4.9 

6.31 

1.000  7753 

223.3 

7.44 

0.88 

20  42.7 

S 

11  81  59.38 

0.809 

5    4  58.1 

6.26 

1.000  2354 

226.7 

7.45 

0.88 

20  39.1 

4 

• 

11  32  20.85 

0.800 

5    2  58.0 

6.18 

0.999  6872 

230.1 

7.46 

0.88 

20  35.5 

6 

11  82  42.08 

-H0.880 

•h5    0  49.5 

-6J1 

0.999 1309 

-283*6 

7.47. 

0.88 

20  31.9 

6 

1183   8,07 

0.870 

4  58  47.7 

6.04 

0.998  5665 

236.8 

7^8 

0.88 

20  28.4 

7 

11  33  ^.82 

0.860 

4  56  47.5 

4.97 

0.997  9942 

240a 

7.49 

0.88 

20  24.8 

8 

11  33  44.31 

0.840 

4  54  49.1 

4.90 

0.997  4141 

243*3 

7.50 

0.88 

20  21.2 

9 

1184    4.55 

0.868 

4  52  52.4 

4.83 

0.996  6264 

246.6 

7.51 

0.80 

20  17.6 

10 

11  34  24.53 

40J827 

-K  50  57.5 

-4.76 

0.996  2311 

-249.6 

7.52 

0.89 

20  14.0 

11 

11  84  44.25 

.Q.816 

4  49    4.4 

4.67 

0.9956283 

262.7 

7.53 

0.89 

20  10.4 

12 

1185    3.70 

0.806 

4  47  18.2 

4.60 

0.995  0183 

266.7 

7.54 

0.89 

20    6.8 

13 

11  35  22.87 

0.793 

4  45  23.9 

4.62 

0.994  4011 

968.7 

7.55 

0.89 

20    3.2 

14 

11  35  41.77 

0.782 

4  43  36.4 

4.44 

0.993  7767 

261.6 

7.56 

0.89 

19  59.5 

15 

11  86    0.40 

■M),770 

•1-4  41  50.9 

-4.35 

0.9931454 

-264.6 

7-57 

0.89 

19  56.9 

16 

11  86  18.73 

■fO.768 

+4  40    7.4. 

-4.27 

0.992  5073 

-267.3 

7.59 

0.90 

19  62.3 
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OREENWICH  WUlS  TIME. 


Ptte. 

^fesr 

Swi^Mloo. 

i 

Vtf.pfT 

Hour. 

Logarfthmof 
rtotanOB 

Var.pcr 
Hour. 

Polar 

Seml- 

<Uam- 

eter. 

Hpr. 
Paral- 
lax. 

Tranalt, 

KteidteB 

of 

JRxni.    ^ 

XVOvlt. 

jRmni. 

/won* 

J!f9B/^, 

JVbofi. 

** — 

irvCrn. 

iVbon. 

wicb. 

m 

b  a     8 : 

■ 

•     f      /* 

$t 

» 

/# 

/# 

h     m 

Nov.  16 

11  36  18.13 

40.758 

-1-4  40    7.4 

-4.27 

0.992  5073 

-267.3 

7-69 

0.90 

19  52.3 

17 

11  36  36.i8 

0.746 

4  38  25.8 

;  4.19 

1 

0.991  8626 

270.0 

7.60 

0.90 

19  48.6 

18 

11  36  54.54 

0.734 

4  36  46.2 

4.11 

0.991  2113 

27^.7 

7.61 

0.90 

19  45.0 

19 

U  37  12.00 

0.721 

4  35    8.6 

4.08 

0.990  5537 

27(i.3 

7j62 

0.90 

19  41.4 

20 

11  37  29.16 

0.709 

4  33  33.1 

8.94 

0.989  8898 

277.9 

7.63 

0.90 

19  37.7 

21 

11  37  46.02 

^.fl06 

-14  31  59.6 

-8.85 

0.969  2199 

-280.4 

7.64 

0.90 

19  34.0 

22 

11  38    2.57 

0.683 

4  30  28,2 

3.77 

0.988  5440 

282.8 

7.66 

0J90 

19  30.4 

23 

11  38  18.62 

0.671 

4  28  58.8 

8.68 

0.987  8624 

285.2 

7.67 

0.90 

19  26.7 

24 

11  38  34.76 

0.658 

4  27  31.6 

8.59 

0.987  1751 

287.5 

7.68 

0.91 

19  23.0 

25 

11  38  50.^ 

0.644 

4  26    6.6 

8.50 

0.986  4823 

289.8 

7.69 

0.91 

19  19.3 

26 

11  39    5.<8 

40.681 

-K  24  43.7 

-8.41 

0.985  7842 

-292.0 

7.70- 

0.91 

19  15.7 

27 

11  39  20.66 

0.617 

4  23  23.1 

8.81 

0.985  0808 

294.1 

7.72 

0.91 

19  12.0 

28 

11  39  35.31 

0.604 

4  22    4.6 

8.22 

0.984  3724 

296.2 

7.73 

0.91 

19    8.3 

29 

11  39  49.63 

0.fi00 

4  20  48.4 

3.18 

0.983  6590 

298.2 

7,74 

0.91 

19    4.6 

80 

1140    3.62 

0.676 

4  19  34.4 

8.04 

0.982  9408 

800.2 

7.75 

0.92 

19    0.9 

Dec.    1 

11  40  17.28 

40.662 

-»4  18  22.7 

-2.94 

0.982  2179 

-302.1 

7.77 

0.92 

18  57.2 

2 

11  40  30.60 

0.648 

4  17  13.3 

2.84 

0.981 4906 

303.9 

7.78 

0.92 

18  53.5 

3 

11  40  43.56 

0.588 

4  16    6.2 

2.75 

0.980  7590 

806.7 

7.79 

0.92 

18  49.7 

4 

11  40  56.18 

0.519 

4  15    1.5 

2.66 

0.980  0232 

807.4 

7.81 

0.92 

18  46.0 

5 

1141    8.45 

0.504 

4  13  59.2 

2.55 

0.979  2835 

309.0 

7.82 

0.92 

18  42.3 

6 

11  41  20.16 

40*489 

•K  12  59.2 

-2.45 

0.978  5401 

-310.5 

7.83 

0.92 

18  38.5 

7 

11  41  31.92 

0.474 

4  12    1.7 

2.35 

0.977  7931 

812.0 

7.85 

0.93 

18  34.8 

8 

11  41  43.11 

0.450 

4  11    6.6 

;    2.24 

0.977  0427 

313.3 

7JB6 

0.93 

18  31.0 

9 

11  41  53.93 

0.443 

4  10  14.0 

.     2.14 

0.976  2893 

814.5 

7,88 

0,93 

18  27.3 

10 

.11  42    4.39 

0.428 

4    9  23.8 

2.04 

0.975  5329 

315.7 

7.89 

0.93 

18  23.5 

11 

11  42  14.47 

40.412 

-t4  .8  36.1 

:  -1.94 

0.974  7739 

-816.8 

7J90 

0J93 

18  19.8 

12 

11  42  24.18 

0.397 

.4    7  50;9 

■     1.88 

0.974  0124 

317.6 

7i)2 

0.93 

18  16.0 

13 

11  42  33.52 

,0.381 

4    7-  8*2 

;     1.7S 

0.973  2486 

818.7 

7.93 

0.94 

18  12.2 

14 

11  42  42.47 

0^365 

4    6  28.0 

'     1.62 

^  0.972  4828 

819.6 

7.94 

0.94 

18    8.4 

15 

11  42  51.04 

0.349 

4    Jb  50,4 

.     1.51 

0.971  7151 

820.2 

7JB6 

0J94 

18    4.6 

16 

11  42  59.23 

40.333 

■HL    5^15.3 

-1.41 

0.970  9459 

-320.» 

7.97 

0.94 

18    0.8 

17 

11  48    7.03 

0.317 

.4    4  42.8 

1.30 

O.970  1753 

821.3 

7ja9 

0.94 

17  57.0 

18 

11  43  14.45 

0.301 

4    4  12.8 

1.20 

0.969  4086 

.  821.7 

8j00 

0.94 

17  53.2 

19 

11  43  21.48 

0.285 

4    8  45.4 

1.09 

0.968  6310 

822.1 

8i)l 

0j»5 

17  49.4 

20 

11  43  28.12 

0.268 

4    3  20.6 

0.98 

0.967  8577 

322.3 

8.03 

0.95 

17  46.5 

21 

11  43  34.$6 

40,252 

44    2  58.3 

-0.87 

0.967  0840 

-322.4 

8j04 

0.95 

17  41.7 

22 

11  48  40.21 

1 

Q.235 

.4    2  38,6 

0.77 

0.966  3101 

322.4 

8.06 

0.95 

17  37.9 

28 

11  43  45.i6 

0.210 

4    2  21.5 

0.66 

0.965  5363. 

322.4 

8j07 

0.95 

17  84.1 

24 

11  43  50.72 

0.202 

4    2    7^0 

0.56 

0.964  7627 

322.2 

8.09 

Oj95 

17  30.2 

26 

U  43  55.38 

0.186 

4  .1  56.1 

-     0.44 

0.963  9896 

322.0 

8.10 

0.96 

17  26.3 

26 

11  43  59.65 

.40.170 

44    1  45.8 

-0.38 

0.963  2171 

-321.7 

8.11 

0.96. 

17  22.6 

27 

1144    3.62 

0.158 

.4    139.1 

0.22 

0.962  4456 

321.2 

8.13 

0J96 

17  18.6 

28 

1144    6.99 

0.136 

4    135.0 

0.11 

0.961  6752 

320.7 

8.14 

0J»6 

17  14.7 

29 

U  44  10.65 

oaio 

.4    133.6 

-0.01 

0.960  9061 

320.1 

8.16 

0.96 

17  10.8 

30 

11  44  12.n 

0.109 

4    134.7 

40-10 

0.9601387 

310.4 

8.17 

.0.96 

17    6.9 

31 

11  44  14.97 

40.066 

44    1.38.5 

40.21 

0.959  3732 

-318.6 

8J9 

0.97 

17    3.0 

32 

11  44  16.82 

40.000 

+4    144.9 

40.32 

0.958  6098 

-317.6 

8.20 

0.97 

16  69.1 
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FOB  QBEENWICH  MEAN  NOON. 


Date. 

HeUooentrte 

Lao|dtQde, 

Mmd  Eqalnox 

of  Dab. 

Var.  per 
DayT 

RedQOtion 
to  Orbit. 

HUlooentrfe 
Latttode. 

Var.  per 
Dar 

Loearithmor 
Ba^Eis  Vector. 

Var.p« 

Jan.       2 

156  17    2.7 

2  6.96 

+1  37.4 

m        f         tt 

+1  42  25.8 

tt 
•14.01 

0.968  4367 

+131.6 

10 

156  33  58.1 

3  6.80 

1  37.4 

1  42  57.8 

8.99 

0.968  5421 

131.9 

18 

156  50  53.0 

2  6.84 

137.5 

143  29.6 

SJ7 

0.968  6477 

132.0 

26 

157    7  47.4 

2  6.78 

1  37.5 

144    1.2 

8.95 

0.968  7534 

132.3 

Feb.      3 

157  24  41.4 

2  6.73 

137.5 

1  44  82.7 

8.98 

0.968  8594 

133.6 

11 

157  41  34.9 

2  6.66 

+1  37.5 

+1  45    4.0 

+8.91 

0.968  9656 

+182  J( 

19 

157  58  27.8 

2  6.60 

1  37.5 

145  35.2 

8J9 

0.969  0719 

133.0 

27 

158  15  20.3 

2  6.64 

1  37.6 

1  46    6.2 

8.87 

0.969  1784 

133.3 

Mar.       6 

158  32  12.3 

2  6.48 

1  37.5 

1  46  37.0 

8.85 

0.969  2852 

133  4S 

14 

158  49    3.8 

2  6.42 

1  37.5 

147    7.7 

8.83 

0.969  3921 

133.7 

22 

159    5  54.8 

2  6.35 

+1  37.5 

+1  47  38.2 

•h3.80 

0.969  4992 

+133.9 

30 

159  22  45.3 

2  6.29 

137.4 

1  48    8.5 

8.78 

0.969  6064 

134.1 

Apr.       7 

159  39  35.3 

2  6.28 

1  37.4 

1  48  88.7 

8.76 

0.969  7138 

134.3 

15 

159  56  24.9 

2  6.17 

137.3 

1  49    8.7 

8.74 

0.969  8214 

134.5 

23 

160  13  13.9 

2  6.11 

1  37.2 

1  49  88.5 

8.73 

0.969  9290 

134.6 

Kay       1 

160  30    2.4 

2  6.06 

+1  37.2 

+1  50    8.1 

+3.70 

0.970  0368 

+134.8 

9 

160  46  50.5 

2  5.99 

137.1 

1  50  37.6 

3.68 

0.970  1447 

135.0 

17 

161    3  38.1 

2  5.92 

1  37.0 

1  51    6.9 

3.65 

0.970  2528 

135.2 

25 

'161  20  25.1 

2  5.86 

136.9 

1  51  36.0 

3.68 

0.970  3610 

1353 

June      2 

161  87  11.7 

2  5.89 

136.8 

1  52    5.0 

8.61 

0.970  4693 

135.4 

10 

161  53  57.8 

2  5.74 

+136.6 

+1  52  33.8 

+3U» 

0.970  5777 

+135.6 

18 

162  10  43.4 

2  5.67 

1  36.5 

1  53    2.4 

tJa 

0.970  6863 

135.7 

26 

162  27  28.4 

2  5.61 

136.3 

1  53  30.8 

%M 

0.970  7949 

135.8 

July      4 

162  44  13.0 

2  5.56 

1  36.2 

1  53  59.0 

tja 

0.970  9037 

136.0 

12 

163    0  57.1 

2  5.49 

136.0 

154  27.1 

%M 

0.971 0126 

136.2 

20 

163  17  40.7 

2  5.43 

4-135.9 

+1  54  55.0 

4«.48 

0.971 1217 

+136.4 

28 

163  34  23.8 

2  5.87 

1  36.7 

1  55  22.7 

%M 

0.9712309 

136.6 

Aug.      5 

163  61    6.4 

2  5.90 

135.5 

155  50.3 

%M 

0.9713403 

136.7 

13 

164    7  48.5 

2  5.24 

135.3 

1  56  17.6 

tM 

0.971 4497 

136.8 

21 

164  24  30.1 

2  5.18 

135.1 

166  44.8 

8J0 

0.971  5592 

136.9 

29 

164  41  11.2 

2  5.12 

+1  34.9 

+1  57  11.8 

+3.37 

0.971  6688 

+187.0 

Sept.      6 

164  57  51.8 

2  5.06 

134.6 

1  57  38.7 

8.85     • 

0.971  7785 

137.2 

14 

165  14  31.9 

2  4.99 

1  34.4 

1  58    5.3 

8.82 

0.9718883 

187.3 

22 

165  31  11.4 

2  4.92 

1  34.2 

1  58  31.8 

8.30 

0.9719982 

187.4 

30 

165  47  50.5 

2  4.86 

1  33.9 

1  58  58.1 

8.38 

0.972  1082 

187  0^ 

Oct.       8 

166    4  29.1 

2  4.80 

+1  33.7 

+1  59  24.2 

+3.25 

0.972  2183 

+137.7 

16 

166  21    7.2 

2  4.74 

1  33.4 

1  59  50.1 

8.23 

0.972  3285 

137.8 

24 

166  37  44.8 

2  4.68 

133.1 

2    0  15.9 

8.21 

0.^2  4383 

187.9 

Nov.      1 

166  54  21.9 

2  4.62 

1  32.8 

2    0  41.4 

3.19 

0.972  5491 

137.9 

9 

167  10  58.5 

2  4.55 

132.5 

2    1    6.8 

8.17 

0.972  6594 

137.9 

17 

167  27  34.6 

2  4.49 

+1  32.2 

+2    1  32.0 

+3.14 

0.972  7698 

+138.0 

25 

167  44  10.2 

2  4.48 

1  31.9 

2    1  57.0 

8.12 

0.972  8803 

138.1 

Dec.      3 

168    0  45.3 

2  4.87 

131.6 

2    2  21.9 

3.10 

0.9729909 

138.3 

11 

169  17  19.9 

2  4.80 

131.3 

2    2  46.5 

8.07 

0.973  1015 

138.8 

.19 

168  33  54.0 

2  4.34 

1  30.9 

2    3  11.0 

3.05 

0.973  2122 

188.4 

27 

16b  60  27.6 

2  4.18 

+130.6 

+2    3  35.3 

+3.03 

0.973  3230 

+138J 

35 

169    7    0.7 

2  4.12 

+130.2 

+2    3  59.4 

+6.00 

0.973  4339 

+138.6 
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QR^NWICH  MEAN  TDCB. 


DAte. 

X'T 

Appanot 
DedfiMtton. 

V«r.|Mr 

Lonrlthin  of 
Innh  BvtlL 

x^ 

840I1. 
dkin- 

Hot. 

UUL 

Tmnit, 
Iteidiui 

of 
Gnea- 

JwWfHm 

JnNNIi. 

Jboa. 

JKNm. 

ifimi. 

*T9V^9b 

JTooii. 

lfoo%. 

wich. 

li  m      » 

1 

8 

•     '      "  . 

// 

#/ 

$t 

h     m 

Jan.     0 

22    5  22.54 

+  9JSn 

-12  81  50.1 

4A.06 

1.3160318 

+3803.0 

1.66 

0.43 

3  29.4 

4 

22    6    1.69 

lOdOtt 

12  28    9.7 

80  jn 

1416  1195 

30844 

1.66 

0.42 

3  14.3 

8 

22    6  42.88 

IQMQ 

12  24  18.2 

89.30 

14171379 

34604 

• 

1.66 

0.42 

2  594 

12 

22    7  25.96 

ia.0W 

12  20  16.3 

01.73 

14180881 

3888.7 

L66 

0.42 

2  444 

16 

22    8  10.79 

UwAU 

12  16    4.7 

OOUtt 

1418  9516 

30n4 

1.64 

0.42 

2  294 

20 

22    8  67^1 

-I>1U7W 

-12  11  44.4 

44000 

U197892 

418004 

1.64 

0.42 

2  144 

24 

22    9  45.04 

iaji9 

12    7  16.2 

07.00 

14204486 

1088.O 

L64 

0.42 

159.4 

28 

22  10  34.10 

ISwIM 

12    2  41.r 

09.M 

14210813 

M864 

1.64 

0.42 

144.5 

Feb.    1 

22  11  24.21 

la^stt 

1158    0.2 

70.87 

1.3216932 

13134 

1.68 

0.42 

1294 

5 

22  12  15.17 

13  JM 

11  68  14.4 

7SUI2 

1.322  0813 

888a 

1.63 

0.42 

1  14.7 

9 

22  13    6.88 

•fia.9W 

-11  48  24.4 

47349 

1422  8813 

4  8804 

1.68 

0.42 

0  594 

13 

22  13  59.06 

is.ia6 

11  48  81.5 

7846 

1.822  6392 

8884 

1.68 

0.42 

0  444 

17 

22  14  51.60 

uaos 

11  38  36.3 

78.97 

1.822  8042 

300.1 

1.C3 

0.42 

0  30.1 

21 

22  15  44.31 

isaw 

11  38  40.1 

74.08 

1422  8759 

4    014 

1.68 

0.42 

0  154 

25 

22  16  37.02 

U4« 

1128  43.9 

78.96 

1422  8588 

-1714 

1.68 

0.42 

{l8     M.7 

29 

22  17  29.52 

•i-iajOM 

-11  28  48.8 

4>7847 

1.822  7388 

-4034 

1.63 

0.42 

23  414 

Mar.    4 

22  18  2L64 

13.973 

11  18  55.6 

73.99 

1.822  5321 

0804 

1.68 

0.42 

23  264 

8 

22  19  13^ 

tUSiS 

11  14    5.2 

78.14 

1422  2349 

8664 

1.63 

0.42 

23  12.1 

12 

22  20    4.18 

19MB 

11    9  18.8 

7146 

14218482 

10774 

1.63 

0.42 

22  574 

16 

22  20  54.17 

13.888 

11    4  87.1 

00.71 

1.321 3733 

1880.3 

1.64 

0.42 

22  424 

20 

22  2143.18 

-t-UOW 

-11    0    L4 

400a4 

1.8208119 

-18MU 

1.64 

0.42 

22  27.4 

24 

22  22  30.99 

11.989 

10  56  82.3 

0048 

14201661 

1717.4 

1.64 

0.42 

22  12.4 

28 

22  23  17.44 

11.480 

10  51  11.1 

0444 

14194391 

19104 

lk64 

0.42 

21  57.5 

Apr.     1 

22  24   2.38 

11  iW 

10  46  68.6 

01.08 

1.818  6343 

81004 

1.66 

0.42 

2142.5 

5 

22  24  45.68 

.10.«Q0 

10  42  65.6 

80.66 

1417  7549 

33894 

L66 

0.42 

21  27.5 

9 

2^  25  27.21 

'•I-1O.H0 

-10  89    2.5 

•HM48 

1418  8039 

-3488.9 

L66 

0.42 

21  12.4 

13 

22  26    6.88 

9jm 

10  36  20.7 

8141 

1.316  7849 

80804 

L68 

0.43 

20  574 

17 

22  26  44.48 

9uiai 

10  81  60.7 

80.93 

1414  7009 

37804 

1.68 

0.43 

20  424 

21 

22  27  19.88 

»J6» 

10  28  33.6 

47.00 

1418  5574 

30894 

1.67 

0.43 

20  27.1 

25 

22  27  62.94 

7jm 

10  26  2a6 

4446 

14128686 

88014 

1.67 

0.48 

20  11.9 

29 

22  28  23.67 

<!•  7.876 

-10  22  89.8 

44040 

1.311 1097 

-8180.1 

L67 

0.43 

19  56.7 

fiiay    3 

22  28  51.91 

6^48 

10  20    4.5 

88.97 

1.309  8162 

83864 

1.68 

0.43 

19  41.4 

7 

22  29  17.59 

0.081 

10  17  44;2 

88.16 

1.308  4827 

88794 

L68 

0.48 

• 

19  26.1 

U 

22  29  40.61 

.     5419 

10  15  89.5 

3949 

1.307  1144 

80804 

1.69 

0.48 

19  10.7 

16 

22  80    0.92 

4.180 

10  13  60.8 

38.13 

1.305  7166 

86004 

1.70 

0.43 

18  554 

19 

22  30. 16;42 

•f  44H8 

-10  12  38.6 

43D46 

14042961 

-88n4 

1.70 

0.44 

18  394 

88. 

22  30  38.05 

8.390 

10  U    3.3 

18.71 

1.8028671 

■  8M>4 

1.71 

0.44 

18  24.4 

27 

22  30  44.78 

3.M9 

10  10   4.9 

13.48 

1.8014068 

88884 

1.71 

0.44 

18    84 

81 

82  80  58.60 

1J89 

;  10    9  23.5 

8il9 

14999504 

88804 

1.72 

0.44 

17  634 

June   4, 

22  m  50.49 

1.100 

30    8  60.4 

4  8,90 

X4986008 

!  80174 

4 

1.72 

0.44 

17  37.6 

8 

22  31    2.48 

4-0418 

-30    8  82t3 

-947 

1.2970016 

^-80884 

1.73 

0.44 

17  21.9 

12 

22  81    2.47 

-OJ99 

10    9    2.4 

4.07 

1496 1»79 

8013.7 

1.74 

0.46 

17    64 

16 

22  80  59.58 

•  um 

30    9  29.6 

841 

14942380 

84794 

1.74 

0.46 

16  50.4 

20 

22  80  68.78 

i4H 

10  10  38.6 

1847 

1.2828600 

88874 

1.76 

0.46 

16  344 

24 

1 

22  80  46.08 

»»il8 

10  11  14.0 

i7ai 

14816172 

88884 

1.76 

0.45 

16  18.7 

28 

22  80  33.68 

-OiJOO 

-10  12  30.3 

-31.02 

1.2902208 

*-81844 

1.76 

0.46 

16    24 

Juh'    2 

22  80  19.49 

r- 8.803 

-10  14    2,0 

-9440 

14889717 

^80664 

1.76  1 

0.45 

15  464 

36097^—1920 13 
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URANUS,  1920. 


GREENWICH  MEAN  TIME. 


Dat«. 

Afloensloii. 

Var.iMr 
Day. 

▲mMrant 
Dcdbatioo. 

Var.fMT 
IHiy, 

LMKitbmof 

Dtotaooe 
from  Earth. 

Var.iMr 
DsyT 

Svnl- 
dlun* 

Bor. 

Paral- 
lax. 

TVaiKit, 
Meridiaii 

or 

; 

GracD- 

Noon, 

JKnhi. 

iWNMI. 

,^0011. 

Jnnni. 

JnK>ii. 

Noon. 

wkis. 

h   m      8 

8 

m       t         ff 

// 

// 

// 

h     m 

July    2 

22  80  19.49 

-8.M8 

-10  14    2.0 

-34.80 

1.288  9717 

-8066.2 

1.76 

0.45 

15  46.8 

6 

22  80    2.76 

4.497 

10  15  48.5 

38.41 

1.287  7783 

3900.0 

1.77 

0.45 

15  30.8 

10 

22  29  43.54 

5.11S 

10  17  49.1 

81.88 

1.286  6459 

3740.8 

1.77 

0.45 

15  14.7 

14 

22  29  21.88 

fi.704 

10  20    3.3 

86.16 

1.285  5810 

3672.6 

1.78 

0.46 

14  58.6 

18 

22  28  57.96 

6.3S1 

10  22  flO.O 

88.17 

1.284  5898 

3881.1 

1.78 

0.46 

14  42.5 

22 

22  28  31.98 

-4.7M 

-10  25    8.3 

-40.06 

1.283  6779 

-3176.4 

1.78 

0.46 

14  26.3 

26 

22  28    8.98 

7.316 

10  27  57.2 

48.41 

1.282  8503 

1000.4 

1.79 

0.46 

14  10.1 

30 

22  27  34.26 

7.M6 

10  80  65.2 

46.01 

1.282  1118 

1783.1 

1.79 

0.46 

13  53.9 

Aug.    3 

22  27    2.96 

8.00ft 

10  84    1.7 

47.67 

1.281 4659 

1#6.0 

1.79 

0.46 

13  37.7 

7 

22  26  30.29 

8.936 

10  87  15.3 

40.10 

1.280  9170 

1948.6 

1.79 

0.46 

13  21.4 

11 

22  25  56.42 

-^.6M 

-10  40  84.8 

-^.61 

1.280  4682 

-  008.8 

1.80 

0.46 

13    5.1 

15 

22  25  21.58 

8.811 

10  48  58.9 

61.47 

1.2801230 

781.0 

1.80 

0.46 

12  48.8 

19 

22  24  46.01 

8.Mft 

10  47  26.1 

08.07 

1.279  8841 

403.0 

1.80 

0.46 

12  32.5 

23 

22  24    9.95 

9.0S5 

10  50  55.0 

63.81 

1.279  7580 

-103.0 

1.80 

0.46 

12  16.2 

27 

22  23  33.65 

0.088 

10  54  24.2 

62.36 

1.279  7301 

4-    78J 

1.80 

0.46 

11  59.8 

31 

22  22  57.32 

-4.088 

-10  67  52.6 

•-61 J6 

1.279  8156 

+  840.0 

1.80 

0.46 

11  43.5 

Sept.  4 

22  22  21.22 

8.081 

11    1  18.6 

61.00 

1.2800092 

010.1 

1.80 

0.46 

11  27.2 

8 

22  21  45.55 

8.843 

U    4  40.9 

40.00 

1.280  3107 

000.8 

1.80 

0.46 

11  10.9 

12 

22  21  10.57 

8.086 

11    7  58.1 

48.67 

1.280  7193 

1168.3 

1.80 

0.46 

10  54.6 

16 

22  20  36.55 

8.876 

11  11    9.0 

40.70 

1.2812324 

1411.6 

1.79 

0.46 

10  38.3 

20 

22  20    3.69 

-8.0<6 

-11  14  12.0 

-^.70 

1.281 8475 

4-1003.7 

1.79 

0.46 

10  22.0 

24 

22  19  32.26 

7.066 

11  17    6.2 

43.88 

1.282  5611 

1003.8 

1.79 

0.46 

10    5.8 

28 

22  19    2.48 

7J41 

11  19  50.3 

30.00 

1.283  3679 

3181.3 

1.79 

0.46 

9  49.6 

Oct.     2 

22  18  34.40 

6.706 

11  22  23.4 

80.70 

1.284  2647 

3860.8 

1.78 

0.46 

9  33.4 

6 

22  18    8.37 

6.344 

11  24  44.3 

88.64 

1.285  2466 

9668.3 

1.78 

0.46 

9  17.2 

10 

22  17  44.51 

-^.696 

-11  26  52.2 

-^M 

1.286  3094 

4-8761 .8 

1.77 

0.45 

9     1.1 

14 

22  17  23.02 

6.003 

11  28  46.0 

30.08 

1.287  4460 

3030.0 

1.77 

0.45 

8  45.0 

18 

22  17    4.06 

4^16 

11  30  25.0 

33.86 

1.288  6511 

8001.0 

1.76 

0.45 

8  29.0 

22 

22  16  47.74 

8.787 

11  31  48.6 

18.03 

1.289  9169 

8386.0 

1.76 

0.45 

8  13.0 

26 

22  16  34.20 

8jQ» 

11  82  56.2 

14.84 

1J2912369 

8883.4 

1.76 

0.45 

7  57.0 

30 

22  16  23.54 

-3.804 

-11  33  47.2 

-10.00 

1.292  6045 

4«472.3 

1.75 

0.45 

7  41.1 

Nov.   3 

22  16  15.79 

1J6S 

U  34  21.4 

0.41 

1.294  0124 

8664.0 

1.74 

0.45 

7  25.3 

7 

22  16  11.07 

0.717 

11  34  38.4 

-3.07 

1.295  4541 

8040.0 

1.74 

0.45 

7     9.5 

11 

22  16    9.43 

-oum 

11  84  87.9 

4-3.88 

1.296  9225 

8080.8 

1.78 

0.44 

6  53.7 

15 

22  16  10.92 

40.766 

11  84  19.7 

0.78 

1.2964069 

8788.4 

1.72 

0.44 

6  38.0 

19 

22  16  15.55 

•K1.640 

-11  33  43.7 

4^11.31 

1.2999060 

40740.0 

1.72 

0.44 

6  22.4 

23 

22  16  23.31 

3JS0 

11  82  60.1 

16^ 

1.301 4064 

8740.0 

1.71 

0.44 

6     6.8 

27 

22  16  34.18 

8.100 

11  31  89.1 

10.02 

1.3029029 

8780.0 

1.71 

0.44 

5  51.2 

Dec.    1 

22  16  48.10 

8.881 

11  80  10.8 

94.30 

1.304  3890 

8807.1 

1.70 

0.44 

5  S5.7 

5 

22  17    5.06 

4.616 

11  28  25.6 

38^1 

1J058583 

80a.8 

1.69 

0.48 

5  20.3 

9 

22  17  25.01 

46.888 

-11  26  23.6 

•Ka.67 

1.307  8083 

48670.0 

1.69 

0.43 

5    4.9 

13 

22  17  47.86 

0.078 

1124    5.2 

86.61 

1.308  7174 

8400.8 

1.68 

0.48 

4  49.6 

17 

22  18  13.56 

O.708 

11  21  90.9 

4oaa 

1.310  0980 

8880.4 

1.68 

0.43 

4  34.3 

21 

22  18  41.96 

7^480 

11  18  41.4 

44  JO 

1.S11 4270 

8318  Jl 

1.67 

0.43 

4  19.0 

25 

22  19  12.96 

8.008 

11  15  87.5 

47.70 

1.S12  7108 

6144.1 

1.67 

0.43 

4    3.8 

29 

22  19  46.42 

48406 

-11  12  19.5 

461.10 

l.ai3  9407 

48008.4 

1.66 

0.48 

3  48.6 

33 

22  20  22.25 

.  .  • 

-11    8  48^2 

•  •  • 

1^15 1119 

•  •  ■ 

1.66 

0.43 

3  33.5 

UltANtTS,  1920. 

FOB  GREENWICH  MEAN  NOON. 
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Dat«. 


BaUoMBtrid 

icMiSqiriiioK 

of  Date. 


Var.  per 
Dey. 


Redoetioo 
to  Orbit. 


Letitade. 


Var.  per 
Day. 


Looritbinol 
BadioiVectoff. 


Var.  pflT 
Day. 


Jan. 


Mar. 


Apr. 


May 


Oct. 


Nov. 


x^cc 


n 


0 
10 
20 


50 

Feb.       9 

19 


29 
10 

20 

30 

9 

19 

29 

9 

19 


29 

June      8 

18 

28 

July      8 

18 

28 

Aug.      7 

17 

27 

Sept.     6 

16 


26 

6 

16 

26 

5 

15 

25 

5 

15 

25 
35 


331  6  242 
331  12  51.5 

331  19  18.8 

831  25  46.1 
831  82  13.8 
831  38  40  J^ 

83145  7.7 
831  51  84.9 
831  58    2 J 

332  4  29.2 

332  10  563 
332  17  23.4 

I 

332  23  60.5 
332  80  17.t> 
332  36  44.b 

332  43  lli^ 

332  49  88.5 
932  56    5.5 

833  2  32.4 
838  S59.B 
83$  15  36.2 

333  21  58.1 
333  28  19.9 
333  34  46.7 

333  41  13.5 
333  47  40.8 

333  54    7.0 

334  0  33.8 
334  7  0.5 
334  18  27.2 

384  19  53.9 
384  26  20.6 
884  32  47.2 

384  39  ^.9 
384  45  40.5 
384  52    7.1 

334  58  33.6 

335  5    0.^ 


$t 

38.73 
38.78 
38.78 

88.78 
88.73 
88*79 

88.73 
88.73 
88.73 

88.71 
88.71 
88;71 

38.71 
38*70 
38.70 

88.70 
88.70 
88.70 


88.08 
88.88 

88.00 
88.68 
88.68 

38.68 
38.68 
38.68 

38.67 
38.67 
88.07 

88.07 
88.67 
88.67 

88.60 
88.68 

88.60 

38.65 

38.65 


ft 

+4.0 
3.9 
3.9 

+8.9 
8.8 
9.8 

+3.8 

ar 
a.7 

+a7 

3.6 
3.6 

+3.6 
3.5 
3.5 

+3.5 

a4 
a4 

+8.4 
3.3 

a8 
+a3 

3.2 
3.2 

+a2 
ai 

ai 

+ai 
ao 
ao 

+ao 

2.9 
2.9 

+2.9 

2.8 
2.8 

+2.8 
+2.7 


-0  45  I4T5 
0  45  15.6 
0  45  16.7 

-0  45  17.8 
0  45  18.9 
0  45  20.0 

-4>  45  21.1 
0  45  22.2 
0  45  28.2 

-^  45  24.2 
0  45  25.2 
0  45  26.3 

-0  45  27.3 
0  45  28.3 
0  45  29.8 

-0  45  30.3 
0  45  31.2 
0  45  82.2 

-0  45  83.1 
0  45  84.1 
0  45  85.0 

-0  45  35.9 
0  45  36.8 
0  45  37.7 

-0  45  38.6 
0  45  39.5 
0  45  40.4 

-0  45  41.3 
0  45  42.1 
0  45  43.0 

-0  45  43.8 
0  45  44.6 
0  45  45.4 

-0  45  46.2 
0  45  47.0 
0  45  47.8 

-0  45  48^ 
-0  45  49.4 


it 

-0.11 

0.11 

0.11 

-0.11 
0.11 
OJl 

-0.11 
0.11 
0.10 

-0.10 
0.10 
0.10 

-0.10 
0.10 
0.10 

-0.10 
0.00 
O.00 

•0.00 

0.00 
0.00 

-0.00 
0.00 
0.00 

-0.00 
0.00 
0.09 

-0.08 
0.08 
0.08 

I 

-O.08 
0.08 
0.08 

*0X8 
0.06 
0.08 

-0.08 
-0.08 


.301 8945 
.3019067 
.301 9188 

.3019309 
.3019429 
.8019649 

1.8019668 
.3010787 
JM>19905 

.302  0023 
.302  0140 
.302  0257 

.302  0373 
.302  0489 
.302  0604 

.302  0718 
.3020832 
.802  0946 

.3021059 
.302  1171 
.8021288 

.3021394 
.3021505 
.302  1615 

.302  1725 
.302  1834 
.3021942 

.302  2050 
.302  2157 
.302  2264 

.302  2370 
.302  2476 
.802  2581 

iK)2  2685 
.302  2789 
.802  2892 

.302  2994 
.302  3096 


+13.3 
13.1 
13.1 

•flS.l 
13.0 
13.0 

+11.9 
U.0 
11.8 

+11.8 
11.7 
11.7 

+11.6 
11.6 
11.5 

+11.4 
11.4 
11.4 

+11.3 
11.3 
11.3 

+11.1 
11.1 
11.0 

+11.0 

10.9 
10.8 

+10.8 
10.7 
10.7 

+10.6 
10.6 
10.8 

+10.4 
10.4 
10.8 

+10.3 
+10J2 


1^ 


NEPTUNE,  1920. 


GREENWICH  MKAN  TIME. 


Birte. 

Ascensioo. 

Vaj.  pea- 
Day. 

Apparent 
Beeunstlon. 

Var.  per 
Day. 

9 

Logarithm  of 

IMstsica 
frooi  Earth. 

Var.par 
Day. 

dlam- 
•ter. 

Hot. 

Pai«l. 

lax. 

Tranait, 
Maridiaa 

of 
Green- 

IfOOHa 

J.IWVIV. 

Noon. 

MMkM, 

/VMR. 

Maml 

wich. 

h   m      ■  . 

S 

Off/ 

ff 

H 

// 

h     m 

Jan.     0 

8  53  41.09 

-^6.488 

+17  27  18.7 

+28.04 

1.466  6822 

-1868.8 

1.26 

0.30 

14  16.8 

4 

8  53  18.47 

5.803 

17  28  53.4 

24.25 

1.4651664 

•1211.7 

1.25 

0.30 

13  69.7 

8 

8  52  54.71 

6.072 

17  30  32.5 

25.30 

1.464  7137 

1046.7 

1.25 

o.ao 

13  43.6 

12 

8  52  29.94 

d.ao6 

17  32  15.6 

26.21 

1.464  3288 

8763 

1.26 

0.30 

13  27.6 

16 

8  52    4.32 

6.406 

17  34    1.9 

26.82 

1.464  0135 

688.8 

1.26 

0.30 

13  11.3 

20 

8  51  38.03 

^.645 

4^17  85  60.7 

+27.46 

1.463  7700 

-617J6 

1.26 

o.ao 

12  56.1 

24 

8  51  11.22 

6.740 

17  37  41 .3 

27.81 

1.463  5998 

333J 

1.26 

0.30 

12  39.0 

28 

8  60  44.10 

6.806 

17  39  32.9 

27.07 

1.463  6037 

-  146J8 

1.26 

0.30 

12  22.8 

Wb.    1 

8  60  16.84 

6.816 

17  41  24.8 

27.84 

1.463  4824. 

+    88.5 

1.26 

0.30 

12    6.6 

5 

8  49  49.63 

6.786 

17  43  16.2 

27.75 

1.463  6351 

2233 

1.26 

0.30 

11  60.4 

9 

8  49  22.62 

-6.711 

+17  45    6.6 

+27.42 

1.463  6609 

+  406J2 

1.26 

0.30 

11  34.3 

13 

8  48  56.06 

6.808 

17  46  55.3 

28.88 

1.463  8599 

588J 

1.26 

0.3D 

11  18.1 

17 

8  48  29.93 

6.435 

17  48  41.5 

26.10 

1.4641309 

766J 

1.26 

o.ao 

11     1.9 

21 

8  48    4.53 

6.282 

17  60  24.6 

25.33 

1.464  4721 

000  JO 

1.25 

o.ab 

10  46.8 

25 

8  47  40.13 

5.086 

17  52    3.9 

24.30 

1.464  8813 

1106  J) 

1.26 

o.ao 

10  29.7 

29 

8  47  16.76 

-5.702 

+17  53  38.8 

+23.13 

1.466  8569 

+12653 

1.25 

0.30 

10  13.5 

liar.    4 

8  46  54.56 

5.384 

17  65    8.8 

21.84 

1.465  8926. 

14163; 

1.26 

0.3D 

9  57.6 

8 

8  46  33.71 

5.085 

17  56  33.4 

20.45 

1.466  4882 

1560.8 

1.25 

0.30 

9  41.4 

12 

8  46  14.32 

4.656 

17  57  52.2 

18.82 

1.467  1394 

1684.9 

1.26 

0.30 

9  25.3 

16 

8  45  56.51 

4.246 

17  59    4.6 

17.28 

1.467  8429 

18203 

1.24 

0.30 

9    9.3 

20 

8  45  40.39 

-8.808 

+18    0  10.3 

+15.55r 

1.468  5947 

+19853 

1.24 

0.30 

8  53.3 

24 

8  45  26.07 

3.845 

18    1    8.9 

13.72 

1.469  8901 

20803 

1.24 

0.30 

8  37.4 

28 

8  45  13.65 

2.865 

18    2    0.0 

11.85 

1.470  2250 

9132.2 

1.24 

cao 

8  21.4 

Apr.    1 

8  45    3.17 

2.867 

18    2  43.6 

8.81 

1.4710943 

22133 

1.34 

<L30 

8    bJb 

5 

8  44  54.73 

1.857 

18    3  19.2 

7.80 

1.471  9939 

22823' 

1.23 

0.30 

7  49.7 

9 

8  44  48.3$ 

-1.338 

+18    3  46.8 

+  5.88 

1.472  9190 

+23403 

1.28 

0.3D 

7  33.S 

13 

8  44  44.04 

0.806 

18    4    6.2 

3.83 

1.473  8649 

2387.7 

1.28 

0.30 

7  18.0 

17 

8  44  41.89 

-0.268 

18    4  17.4 

+  1.76 

1.474  8276 

24233 

1.22 

0.20 

7    2.3 

21 

8  44  41.90 

40.274 

18    4  20.2 

^QM 

1.475  8019 

24463 

1.22 

0.20 

6  46.6 

25 

8  44  44  JOS 

0.817 

18    4  14.5 

.  2.48 

1.476  7829 

24663 

1.22 

0.29 

6  30.9 

29 

8  44  48.43 

+1.358 

+18    4    0.4 

-4.57 

1.477  7657 

+2456J 

1.22 

0.29 

6  15.2 

May    3 

8  44  54.90 

1.888 

18    3  38.0 

6.62 

1.478  ^460 

2443.7 

1.21 

0.29 

6  59.6 

7 

8  45    3.49 

2.407 

18    3    7.6 

'  8.63 

1.479  7193 

2421 j4 

1.21 

0.28 

6  44.0 

11 

8  45  14.16 

2.024 

18    2  29.0 

10.68 

1.4806818 

88803 

1.21 

0.29 

6  28.5 

15 

8  45  26.87 

3.432 

18    1  42.1 

12.70 

1.481  6299 

23473 

J.21 

0.29 

6  13.0 

19 

8  45  41.59 

+3.828 

+18    0  47-6 

^14.61 

1.482  6586 

+83943 

1.2a 

0.29 

4  57.5 

23 

8  45  58.27 

4.406 

17  59  45.3 

16.50 

1.483  4637 

2280.4 

1.20 

0.29 

4  42.0 

27 

8  46  16.81 

4.803 

17  68  35.6 

18.81 

1.484  8417 

81583 

1.2^ 

0.29 

4  26.6 

31 

8  46  37.16 

6.302 

17  67  18.9 

20.07 

1.485  1891 

9077.4 

1.20 

0.29 

4  11.2 

June  4 

8  46  59.20 

5.720 

17  65  55.1 

21.77 

1.486  0026 

19883 

1.19 

0.29 

3  65.9 

8 

8  47  22.89 

+6.122 

+17  64  24.8 

*23.40 

1.486  7793 

+1888.7 

1.19 

0.9 

3  40.5 

12 

8  47  48.16 

6J0B 

17  62  48.0 

24.97 

1.487  5165 

17903 

1.^ 

0.29 

3  25.2 

16 

8  48  14.8$ 

6.800 

17  61    6.2 

26.41 

1.488  2107 

16793 

1.19 

0.29 

3    9.9 

20 

8  48  42.99 

7.190 

17  49  16.8 

27.79 

1.488  8504 

15623 

1.19 

0.29 

2  64.7 

24 

8  49  12.36 

7.482 

17  47  23.0 

28.07 

1.489  4597 

14383 

1.18 

0.2i^ 

2  39.4 

28 

8  49  42.89 

+7.767 

+17  45  24.4 

*»80J4 

1.490  0097 

+1310.7 

1.18 

0.28 

2  24.2 

Ju^    2 

8  50  14.46 

+8.015 

+17  43  21.2 

-^1.84 

1.490  6077 

+11783 

1.18 

t  0.28 

2     9.0 

NBPTimE,  1920. 
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GHECEENWICH  MEiAN  TIME. 


Dste. 

ASCCBMB. 

Vir.per 

JkSSSm, 

Tar.pw 
Day. 

Lonriihinor 

Distanot 
ftomBartb. 

yar.p«r 
Day. 

dJaa> 

H0r. 

Paaal- 
la». 

Tniult, 
ICaridian 

of 
Oreen- 

Nbon, 

iVvOlt. 

JWMI. 

Noon. 

JrOOn. 

JVutnl. 

^MDK. 

wich. 

.h   m      8 

t 

•       /■       tt 

II 

// 

II 

h      ID 

July    2 

8  60  14.46 

•^JOlb 

+17  43  21^ 

«-ai.34 

1.490  6077 

4117841 

1.18 

0.28 

2    9.0 

.    6 

8  50  46.98 

8J40 

17  41  13.8 

82.38 

1.490  9518 

1041.5 

1.18 

0.28 

1  53.8 

10 

8  51  20.34 

8.4M 

17  39    2.7 

38.90 

1.491  3406 

001.2 

1.18 

0.28 

1  38.7 

14 

S  51  54.48 

8.004 

17  86  4ft.a 

84.00 

1.491  6728 

760.5 

1.18 

0.28 

1  23.6 

18 

ft  62  29.18 

8.788 

17  84  30.9 

84.00 

1.491  9454 

008.0 

1.18 

0.28 

1    &3 

22 

8  58    4.30 

•f«.846 

+17  32  11.2 

«-35.18 

1.492  1588 

4  46815 

1.18 

0.28 

0  53.2 

26 

8  53  39.85 

8.090 

17  29  49.6 

35.58 

1.492  3120 

807.1 

1.18 

0.28 

0  38.1 

30 

8  54  15.68 

8.M8 

17  27  26.7 

35.88 

1.492  4045 

155.1 

1.18 

0.28 

0  22.9 

Aug.    3 

8  54  51.62 

8J81 

17  25    2.7 

30.18 

1.492  4360 

4     8.5 

1.18 

0.28 

0    7.8 

7 

8  55  27.4B 

6.070 

17  22  38.1 

'  30.10 

1.492  4064 

-150.0 

1.18 

0.28 

23  48.8 

11 

8  56    3.2i 

-f8.S38 

+17  20  13.6 

«<30.O8 

1.492  3154 

-804.7 

1.18 

0.28 

23  33.7 

15 

8  56  38.81 

8.868 

• 

17  17  49.6 

35.88 

1.492  1627 

468.1 

1.18 

0.28 

23  18.6 

19 

8  57  14.02 

8.745 

17  15  26.7 

85.50 

1.491  9491 

000.0 

1.18 

0.28 

23    8.4 

23 

8  57  48.78 

8.807 

17  13    5.3 

85.10 

1.491  6751 

780.2 

1.18 

0.t8 

22  48.3 

27 

8  58  22.8tl 

8.441 

17  10  46.1 

84.40 

1.491  3422 

004.8 

1.18 

0.28 

22  33.1 

31 

8  58  56.22 

48.946 

+17    8  29.5 

-88.78 

1.490  9516 

-1048.1 

1.18 

0.28 

22  l&O 

Sept.  4 

8  60  28.77 

8^0M 

17    6  16.0 

82.00 

1.490  6041 

1188.5 

1.18 

0.28 

22    2.8 

8 

9    0    0.39 

7.778 

17    4    6.0 

83.00 

1.490  0013 

1825.8 

1.18 

0.28 

21  47.6 

12 

9    0  30.94 

7.406 

17    2    0.2 

30.00 

1.489  4445 

1467.0 

1.18 

0.28 

21  32.3 

16 

9    1    0.31 

7.184 

16  59  59.0 

20.00 

1.488  8360 

1584.1 

1.19 

0.29 

21  17*1 

20 

9    128.38 

48.848 

+16  58    3.1 

*-28.2t 

1.488 1781 

-1704.1 

1.19 

0.29 

21    1.8 

24 

9    1  55.0B 

8.487 

16  56  12.8 

90.88 

1.487  4736 

1817.8 

1.19 

0.29 

20  46.6 

28 

9    2  20.25 

0Je4 

16  54  28.0 

85.24 

1.486  7262 

1028.4 

1.19 

0.19 

20  31.2 

Oct.    2 

9    2  43.8B 

6.007 

16  62  51.0 

23.58 

1.485  9368 

2022.0 

1.19 

o.io 

20  15.9 

6 

9    3    5.8D 

6J68 

16  51  20.1 

21.81 

1.485  1081 

2114.7 

1.29 

0.29 

20    0.5 

10 

9    3  25.96 

•Hi  .818 

+16  49  56.7 

'^19.88 

1.484  2452 

-2198.8 

1.20 

0.29 

19  45.1 

14 

9    3  44.afe 

4.347 

16  48  41.2 

17.87 

1.483  3508 

2272.0 

1.20 

0.29 

19  29.7 

18 

9    4    0.7B 

8.868 

l6  47  33.8 

15.83 

1.482  4290 

2884.8 

1.20 

0.29 

19  14.2 

22 

9    4  15.1$ 

8.862 

16  46  34.7 

13.00 

1.481 4848 

8387.7 

1.21 

0.29 

18  58.7 

26 

9    4  27.^ 

8.838 

16  45  44.4 

11.47 

1.480  5202 

9430.2 

1.21 

0.29 

18  43.2 

30 

9    4  37.ai 

42.815 

+16  45    3.0 

t-0.22 

1.479  5416 

-2401.0 

1.21 

0.29 

18  27.6 

Nov.    3 

9    4  46.03 

1.778 

16  44  30.7 

0.08 

1.478  5523 

2482.8 

1.21 

0.29 

18  12.0 

7 

9    4  52.05 

1.882 

16  44    7.7 

;  *•« 

1.477  5569 

2402.2 

1.22 

0.29 

17  56.4 

11 

0    4  55.dB 

Oj681 

16  43  54J) 

1-2.17 

1.476  5602 

2488.0 

1.22 

0.29 

17  40.7 

15 

9    4  57.a0 

40490 

16  43  60.3 

+  0.10 

• 

1.475  5676 

9472.0 

1.22 

0.29 

17  25.0 

19 

9    4  56.02 

^MS 

+16  43  55^ 

if  2JS5 

1.474  5838 

-2448.0 

1.23 

0.29 

17    9.3 

23 

9    4  54.16 

0.080 

16  44  10.7 

•    4.80 

1.473  6140 

9402.0 

1.23 

0.90 

16  53.5 

27 

9    4  41.25 

1%4M 

16  44  34J9 

7.20 

1.472  6631 

28494^ 

1.28 

0.90 

16  37.7 

Deo.    1 

9    4  42.2te 

9J010 

16  4&    8^ 

.    0.44 

1.471  7360 

2284.3 

1.23 

0.30 

16  21.8 

5 

9   4  8S.0 

8j685 

16  46  60/1 

.  11.09 

1.470  8372 

9207.8 

1.24 

0.$0 

16    5.9 

9 

9    4  21.9B 

-8.085 

+16  46  41.5 

+18.82 

1.469  9715 

-2118.0 

1.24 

0.10 

15  50.0 

13 

9    4    S.^ 

8.612 

16  47  40.8 

'  15.M 

1.4691445 

2015  Jl 

1.24 

0.90 

15  34.1 

17 

0    3  58.^ 

8:008 

16  48  48.1 

•  17.77 

1.468  3606 

iooa.2 

1.24 

0.fO 

15iai 

21 

9    8  87.15 

44)05 

16^50    2.8 

'  104» 

1.467  62^ 

1777.8 

1.25 

0.90 

15    2.1 

25 

9    8  18.^ 

4.708 

16  51  24.6 

.  21.27 

1.466  9396 

10444» 

1.25 

0.90 

14  46.1 

29 

9    2  5$.$1 

-5.184 

+16.  52  52.8 

'+22.81 

1.466  3099 

-1509.1 

1.25 

0.90 

14  30.0 

33 

9    2  37.50 

•  •  • 

+16  54  26.9 

4 

•     •     • 

1.465  7390 

... 

1.25 

0.80 

14  13.9 
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NEPTUNE,  1920. 

FOR  GREENWICH  MEAN  NOON. 


Date. 


HtfiooeBtrIc 

Lcio«lfcade» 

MetnBqainoz 

of  Date. 


Jan. 


Mar. 


Oct. 


f9 


0 
10 
20 


30 

Feb.   9 

19 


29 
10 
20 


SO 

Apr.   9 

19 

29 
May   9 

19 

29 

June   8 

18 

28 

July   8 

18 

28 

Aug.   7 

17 

27 

Sept  6 

16 


26 

6 

16 


26 

Nov.   5 

15 

25 
Dec.   5 

15 

25 
85 


m  58  0.1 
130  1  37.5 
130  5  14.9 

130  8  52.3 
130  12  29.7 
130  16  7.1 

130  19  44.5 
130  23  21.9 
130  26  59.3 

130  30  36.7 
130  34  14.0 
130  37  51/4 

130  41  28.8 
130  45  6.1 
130  48  43.4 

130  52  20.8 
130  55  58.1 

130  59  85.4 

131  3  12.7 
131  6  50.0 
131  10  27.3 

131  14  4.6 
131  17  41.9 
131  21  19.2 

131  24  56.5 
131  28  33.8 
131  32  11.1 

131  35  48.4 
131  39  25.7 
131  43  3.0 

131  46  40.2 
131  60  17.5 
131  53  54.8 

131  57  82.0 

132  1  9.2 
132  4  46.5 

132  8  23.7 
132  12  0.9 


Var.  per 
Day. 


It 
31.74 
Si.74 
31.74 

31.74 
31.74 
81.74 

31.74 
31.74 
31.74 

31.74 
31.74 
31.74 

31.74 
31.7S 
31.7S 

31.78 
31.7S 
31.78 

31.78 
31.78 
31.78 

31.78 
31.78 
31.78 

31.78 
31.78 
31.78 

31.78 
31.78 
31.78 

31.78 
31.78 
31.78 

31.78 
31.78 
31.78 

31.73 
31.73 


RednetloD 
to  Orbit. 


tr 


-1.6 
1.5 
1.4 

-1.8 
1.2 
1.1 

-1.0 
0.9 
0^ 

-0.7 
0.6 
0.5 

-0.4 

0.3 

-0.2 

0.0 

+0.1 

0.2 

40.3 
0.4 
04^ 

40.6 
0.7 
0.8 

40.9 
1.0 
1.1 

41.2 
1.3 
U 

41.5 
1.6 
1.7 

41.8 
1.9 
2.0 

42.1 
42.3 


Tf el  uiflettto  b 


// 


-0  1  43.4 

0  1  86.7 

0  1  80.0 

-^>  1  23.3 

0  1  16.6 

0  1    9.9 

-0  1    8.2 

0  0  56.5 

0  0  49.8 

-0  0  43.1 

0  0  36.4 

0  0  29.7 

-0  0  23.0 

0  0  16.3 

0  0    9.6 

-0  0    2.9 

40  0    3.8 

0  0  10.6 

40  0  17.2 

0  024.0 

0  0  90.7 

40  0  37.4 

0  0  44.1 

0  0  50.8 

40  0  57.5 

0  1    4.2 

0  1  10.9 

40  1  17.6 

0  124.3 

0  181.0 

40  187.7 

0  144.4 

0  151.1 

40  157.8 

0  2    4J( 

0  211.2 

40  2  17.9 

40  2  24.6 


Tar.  per 
Day. 


4e.67 
0.87 

40.87 
0.07 
0^ 

Oil7 
0.97 

40.67 
0.67 
0.67 

40.67 
0.67 
0.67 

40.67 
0.67 
0.67 

•10.87 
0.07 
0.67 

40.67 
0.67 
0.67 

40.67 
0.67 
0.67 

40.67 
0.67 
0.07 

40^ 
Oj67 
Oj87 

40^ 
0.07 
047 

40.67 
40.67 


Loorithmot 
Badiiw  Vector. 


.477  9428 
.477  9466 
.477  9604 

.477  9642 

.477  9680 

L477  9618 

.477  9655 
.477  9693 
.477  9730 

.477  9767 
.477  9804 
.477  9841 

.477  9878 
.477  9914 
.477  9950 

.477  9986 
.4780022 
.478  0058 

.4780094 
.478  0130 
.478  0166 

.478  0201 
.478  0236 
.478  0272 

.478  0307 
.478  0342 
.478  0877 

.478  0412 
.478  0447 
.478  0482 

.478  0616 
.4780660 
.47S0684 

.478  0618 
.478  0652 
.478  0686 

.478  0720 
.478  0754 


Var.  per 
Day. 


48 .8 
S.8 
8.8 

48.8 
S.8 
8.8 

48.8 
8.8 
8.7 

4«.7 
8.7 
8.7 

48.7 
8.0 
8j6 

43i0 
8.0 
8.0 

43.0 
SJ0 

8.0 

48.0 
8.5 
83 

4^.5 
8.6 
8.5 

8.5 
8.5 

4Sw« 

tA 

48w4 
ZA 
ZA 

4«.0 


PART  11. 


ASTRONOMICAL  EPHEMERIS  FOR  THE 
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200     FORMULE  FOR  THE  REDUCTION  OF  STARS,  1920. 


The  constants  of  precee»ion,  nutation  and  aberration  adopted  hj  the  Oanr 
firence  Intemationaie  des  EtoUes  FondamerUdles  which  met  in  Pans  in  May, 
1896,  are  given  on  page  xvi,  and  together  with  the  notation  of  Bessei.  are 
used  in  the  f ormulsB  which  follow. 


BESSELUN  STAR-NUMBERS. 


Terms  of  Long  Period. 
A~r-  0.342  21  dn  SI 
+  0.004  15  sin  2  S2 

-  0.025  26  sin  2  L 
+  0.002  51  Bin  (L-r) 

-  0.000  99  sin  (3  L-r) 
+  0.000  42  Bin  (L+r) 
+  0.000  25  sin  (2  L-Q) 

B-  -  9.210  cos  a 
+  0.090  cos  2  S2 

-  0.551  cos  2  L 

-  0.022  cos  (3  L-r) 
+  0.009  cos  (L+r) 

+  0.007  cos  (2  L-JJ) 

C-  -20.4700  cos  «  cos  O 

D 20.4700  sin© 

E 0.0414  sin  $2+0^^0005  sin  2  ft-O^^OOSl  sin  2  L 

Bessbl's  Star-Constants. 


Terms  of  Short  Period. 
-0.004  05  sin  2  C 
-f0.000  23Bin(([:+r') 
+0.001  34  sin  (C-n 
-0.000  68  sin  (2  C  -ft) 
-0.000  52  sin  (3  C  -l^) 
+0.000  30  sin  (C  -2  L+H 

+0.000  12  sin  2  (C  -L) 
// 

-0.088  cos  2  C 
-0.018  COB  (2  C  -ft) 
-O.011  COB  (8  c  -r') 
+0.005  COB  (C  +1^) 


a-3*.072  71+1'.386  S5  ain  o^  tasn  ^o 
6- A  C08  «o  tan  B^ 
c— A  COB  a^  sec  ^0 
^"  A  ^^  **o  ^c  ^o 


a'-26^''.0451  cob  a. 

y-  -sin  a^ 

</-tan  w  COS  ao-sm  ««  Bin  I, 

d^^coB  a»  sin  6^ 


FormulsB/or  Reduction  to  Apparent  Position. 

a-a<,+rM+-4a+B6+Cc+Z>d+-jJ^-B    (in  time) 
a-«o+V+^a'+B&'+C5t/+Z)d'        (in  arc) 

INDEPENDENT  STARrNUMBERS. 

/+/-  +46^^.0906  A  +E     (in  arc) 
-+3".0727bl+TV^    (in  time) 
// — 0-.0124  sin  2  (C  +0*.0041  sin  (C  -r')+O'.00O7  sin  «C  +rO 
-0«.0021  sin  (2  C  -ft)-0-.0016  sin  (3  C  -rO 
+0-.0009  sin  (C  -2  L+r') +0-.0004  sin  2  (C  -L) 
^sinG-B  AsinJT-C 

g  cos  ^-20^^0451  A  h  cob  H^D 

Formulxfor  Redttctkm  to  Apparent  Position. 


t«>(7tan» 


a-ofo+Z+f+T/i+TV  9  sin  (^+«o)  tan  ^o+A  *  ™  (■fi^+«o)  "w^^  *< 
6~S^-\-Tf/-¥g  cos  {G+a^)+h  cos  (H+a^)  sin  S^-^-i  cos  3^ 


(in  time) 
(in  arc) 


In  the  above  f ormulsB, 

r  denotes  the  time  reckoned  in  units  of  one  year,  from  the  beginning  of  the 
Besselian  fictitious  year  (1920,  January  0^.943,  Washington  mean 
time), 
„       the  star's  mean  R.  A.  and  Decl.  at  the  beginning  of  the  fictitious  year, 
Sf      the  star's  apparent  right  ascension  and  aeclination  at  the  time  r, 
the  annual  proper  motion  in  right  ascension  and  declination, 

(a,  the  obliquity  of  the  ecliptic, 
r,  the  long,  of  the  Sun's  perig^ee, 
r^  the  long,  of  the  Moon's  perigee, 
C ,  the  Moon's  mean  longitude. 


tto,  S 


a 


m', 


O,  the  Sim's  true  longitude, 
L,  the  Sun's  mean  lon^tude^ 
ft,  the  longitude  of  the  M.oon's 
ascenoing  node, 
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The  indepondent  star-nuinb^rs  are  more  coBvenient  than  Bessel's  when 
onlj  one  or  two  apparent  positions  of  a  star  are  requiredi  or  when  Bessel's 
Btar-constants  are  not  known  with  sufficient  accuracy. 

In  using  the  star-constants  of  the  British  Association  Catalogue,  a,  h,  c,  d, 
a^,  h'f  e\  d,  with  the  star-numbers  of  thki  Ephemeris,  the  quantities  to  be 
ocHBputed  are  Ae, Bd,  Oa^  Dh, -^Ac'.-Bd', - Ca', -Dh\ 

In  the  computation  of  the  Besselian  star-numbers  given  Ux  Washington 
mean  nudnight  of  each  day  of  the  year,  on  pages  202-205,  the  aliort-period 
tams — that  is,  the  terms  mrolTing  the  Moon's  mean  longitude— have  been 
included. 

In  the  computation  of  the  independent  star-numbers,  pa^es  206-213,  the 
short-period  terms  have  been  included  in  the  two  columns  heaaed  G  and  Log  g. 
The  quantities/ andT  give  separately  the  effect  of  the  long-period  and  short- 
pcrioa  terms,  f  differs  but  slightly  from  the  quantity  —0  .1866  sin  2  C  + 
0".0622  sin  ( C  -T')  riven  on  page  37  of  the  Procks-Verlaux  of  the  Paris  Con- 
ference of  1896,  which  quantity  that  conference  decided  should  be  omitted  in 
the  reduction  of  stars  from  mean  to  apparent  place. 

In  computing  the  ephemerides  of  the  ciroumpolor  stars  in  this  volume, 
all  short-penod  terms  have  been  included.  The  quantity jT,  which  was  omittea 
from  the  ephemerides  of  the  circumpolar  stars  given  in  the  American  Ephemeris 
and  NavHcdl  Almanac  for  the  years  1900  to  1915,  inclusive,  is  now  included  in 
theae  ephttEDerides  in  accordance  with  the  decision  of  the  Oongrda  International 
des  JSphemsrides  Astronomwues  held  in  Paris  in  October,  1911.  See  page  43 
of  Prods'-  Verhaux  of  that  CSongress. 

Ill  the  computation  of  the  ephemerides  of  the  ten-day  stars,  no  short-period 
terms  have  been  included.  These  terms  attain  two  maxima  and  two  minima 
during  the  tropical  month.  At  maximiun  and  minimum  they  may  amount  in 
right  ascension  to  ±  (0^.020 ^-O'-OOS  tan  5),  and  in  declination  to  ±0'M3. 
For  computing  the  effect  of  these  terms  for  the  correction  of  the  positions  of 
stars  interpolated  from  the  ten-day  ej^emerides,  the  following  f ormul»  may 
be  used,  in  which  Aa  and  A5  denote  the  effect  of  the  short-period  terms  in  right 
ascension  and  declination,  respectively,  and  i'V  <^<1  ^  «'>  the  sum  of  the 
short-period  terms  of  the  nutation  in  longitude  and  obliquity: 

The  values  of  5' V  a^^d  of  6"«  for  Washington  mean  midnight  are  given  for 
each  day  of  the  year  on  pages  215-216,  and  have  been  computed  as  follows: 

in  which  A^  and  B^  are  the  sums  of  the  short-period  terms  given  in  the  expres- 
sions for  A  and  B  on  page  200. 

The  quantities  D^a,  Djot,  D^h,  and  Dj^  are  given  for  each  ten-day  star  on 

pages  316-513,  and  have  been  computed  by  means  of  the  following  formula: 

2>fcr>-^  (coe  ctf+flin  a  tan  9  an  cu)  Dmo-  — j^  cos  a  tan  8 

In  the  Star  List  of  the  American  Ephemeris  for  the  years  1910  and  1911 
and  in  the  American  ISphemeris  and  Nautical  Almanac  for  the  years  1912  to 
1915,  inclusive,  the  value  used  for  the  derivative  of  the  right  ascension  with 
reference  to  ^  was 

IX^-^  sin  a  tan  B  sin  <a 

and  ihe  additu^n  of  the  term  -^  cos  «  is  made  in  accordance  with  the  above- 
mentioned  decision  of  the  Cordis  International  des  Ephemerides  Astronomigues 
of  1911  with  reference  to  the  quantity/^. 
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FOR  WASHINGTON  MEAN  lODNIOHT. 


Solar  Day. 
(Sid.  Hr.) 

Log^. 

Log  J?. 

Log  a 

hogD. 

Solar  Day. 
(Sid.  &i.) 

LogA, 

Log  J). 

Log'c. 

hogD. 

Jan.     0 

+9.44261 

+0.7877 

-0.49153 

+1.90511 

F^b.   15 

+9.62098 

+0.7607 

-1.19362 

+1.06588 

1 

9.44883 

0.7905 

0.5S682 

1.30375 

16 

9.62412 

0.7582 

1.19854 

1.04429 

2 

9.45635 

0.7929 

0.57495 

1.90224 

17 

9.62676 

0.7561 

1.20836 

1J06206 

3 

9.46469 

0.7939 

0.61115 

1.30060 

18 

9.62878 

0.7518 

1.20600 

1.01945 

h        ^ 

9.47316 

0.7936 

0.64443 

1.29880 

h    ^« 

9.63011 

0.7488 

1.21245 

1.00682 

(7.0)     5 

+9.48104 

+0.7917 

-0.67521 

+1.29686 

(10.0)  20 

+9.63085 

+0.7465 

-1.21673 

+0.99265 

6 

9.48766 

0.7889 

0.70383 

1.29478 

21 

9.63131 

0.7454 

1.22082 

0.97841 

7 

9.49275 

0.7858 

0.73054 

1.29254 

22 

9.63181 

0.7458 

1.22474 

0.96355 

8 

9.49646' 

0.7830 

0.75558 

1.29016 

23 

9.63274 

0.7474 

1.22850 

0.9480S 

9 

9.49913 

0.7811 

0.77913 

1.28763 

24 

9.63445 

0.7498 

1.23208 

0.93181 

10 

+9.50128 

+0.7805 

-0.80132 

+1.28494 

25 

+9.63711 

+0.7521 

-1.23550 

+0.91483 

11 

9.50349 

0.7810 

0.82231 

1.28210 

26 

9.64058 

0.7537 

1.23876 

0.89703 

12 

9.50615 

0.7823 

0.84221 

1.27910 

27 

9.64455 

0.7540 

1.24187 

0.87834 

13 

9.50950 

0.7841 

0.86109 

1.27594 

28 

9.64849 

0.7527 

1.24481 

0.85868 

14 

9.51362 

0.7858 

0.87906 

1.27262 

29 

9.65194 

0.7500 

1.24760 

0.83796 

15 

+9.51835 

+0.7870 

-0.89619 

+1.26914 

Mtf.     1 

+9.66455 

+0.7465 

-1.26024 

+O.81608 

16 

9.52348 

0.7877 

0.91252 

1.26549 

2 

9.65«» 

0.7430 

1.25274 

0.79290 

17 

9.52886 

0.7876 

0.92813 

1.26167 

3 

9.65703 

0.7402 

1.25508 

0.76889 

IS 

9.53425 

0.7866 

0.94S07 

1.25768 

4 

9.65727 

0.7386 

1.25728 

0.74208 

19 

9.53941 

0.7848 

0.95737 

1.25851 

,,      ^ 

9.65732 

0.7386 

1.25933 

0.71406 

h      20 

+9.54411 

+0.7823 

-0.97108 

+1.24917 

(11.0)   6 

+9.65758 

+0.7398 

-1.26124 

+0.68388 

(8.0)   21 

9.54812 

0.7793 

0.98424 

1.24464 

7 

9.65827 

0.7418 

1.26801 

0.65153 

22 

9.55127 

0.7762 

0.99688 

1.23993 

8 

9.65950 

0.7442 

1.26464 

0.61633 

23 

9.55358 

0.7734 

1.00902 

1.23503 

9 

9.66124 

0.7465 

1.26613 

0.57790 

24 

9.55526 

0.7715 

1.02070 

1.22994 

10 

9.66340 

0.7483 

1.26749 

0.53562 

25 

+9.55669 

+0.7708 

-1.03193 

+1.22465 

11 

+9.66585 

+0.7494 

-1.26871 

+0.48865 

26 

9.55837 

0.7714 

1.04274 

1.21916 

12 

9.66842 

0.7496 

1.26979 

0.43585 

27 

9.56076 

0.7730 

1.05316 

1.21346 

13 

9.67097 

0.7491 

1.27074 

0.37561 

28 

9.56418 

0.7752 

1.06319 

1.20755 

14 

9.67332 

0.7477 

1.27155 

0.30653 

29 

9.56871 

0.7769 

1.07286 

1.20142 

15 

9.67531 

0.7458 

1.27223 

0.22181 

30 

+9.57408 

+0.7776 

-1.08218 

+1.19506 

16 

+9.67683 

+0.7437 

-1.27279 

+0.11790 

31 

9.57978 

0.7768 

1.09117 

1.18848 

17 

9.67780 

0.7416 

1.27321 

9.98093 

Feb.     1 

9.58524 

0.7746 

1.09985 

1.18166 

18 

9.67827 

0.7402 

1.27349 

9.77065 

2 

9.58994 

0.7712 

1.10821 

1.17459 

19 

9.67840 

0.7400 

1.27365 

+9.30293 

3 

9.59354 

0.7672 

1.11628 

1.16728 

20 

9.67849 

0.7411 

1.27368 

-9.0a2l2 

h        4 

+9.59598 

+0.7635 

-1.12407 

+1.15970 

h     21 

+9.67887 

+0.7436 

-1.27357 

-9.66489 

(9.0)     5 

9.59750 

0.7606 

1.13158 

1.15185 

(U.O)  22 

9.67991 

0.7470 

1.27334 

9.91105 

6 

9.59850 

0.7588 

1.13884 

1.14372 

23 

9.68180 

0.7507 

1.27297 

0.00828 

7 

9.59940 

0.7584 

1.14583 

1.13529 

24 

9.68447 

0.7539 

1.27248 

0.18283 

8 

9.60057 

0.7591 

1.15258 

1.12657 

25 

9.68770 

0.7560 

1.27185 

0.27S22 

9 

+9.60225 

+0.7604 

-1.15009 

+1.11753 

26 

+9.69109 

+0.7565 

-1.27109 

-0.34785 

10 

9.60453 

0.7619 

1.16537 

1.10814 

27 

9.69420 

0.7556 

1^021 

0.41136 

11 

9.60736 

0.7631 

1.17143 

1.09845 

28 

9.69666 

0.7537 

1.26919 

0.46661 

12 

9.61058 

0.7636 

1.17726 

1.08839 

29 

9.69825 

0.7515 

1.26804 

0.51548 

13 

9.61401 

0.7635 

1.18289 

1.07795 

30 

9.69906 

0.7498 

1.26676 

0.55025 

14 

+9.61753 

+0.7625 

-1.18830 

+1.06712 

31 

+9.69927 

+0.7492 

-1.26535 

-0.5MS7 

15 

+9.62098 

+0.7607 

-1.19352 

+1.05588 

Apr,     1 

+9.69922 

+0.7600 

-1.26881 

*-0.68G04 

>+0".08- +0^.008 


BB8SELIAN  STAK-NUMBEB8,  1920. 


203 


FOR  WASHINQTON  MEAN  MIONIOfiT. 


MarDty. 
(8l(l.Hr.) 

Lqg^. 

hogB. 

hogC, 

L<«I>. 

Solar  Dty. 
(Bid.  lb.) 

t<«il. 

Ijo§B. 

LogC. 

hOgP, 

Apr.     1 

+9.69922 

+0.7500 

•1.26381 

*4).63504 

Ukj   17 

+9.77673 

+O.8300 

•1.01039 

-1.23446 

2 

9.69931 

0.7521 

1.26213 

0.66829 

18 

9.78002 

0.8334 

0.99896 

1.23912 

3 

9.69976 

0.7553 

1.26032 

0.69903 

19 

9.78367 

0.8355 

0.98710 

1.24361 

4 

9.70072 

0.7589 

1.25837 

0.72761 

h    20 

9.78731 

0.8364 

0.97480 

1.24793 

b      5 

9.70223 

0.7625 

1.25629 

0.75428 

(16.0)  21 

9.79063 

0.8360 

0.96201 

1.25208 

<1$.0}   6 

+9.70418 

+0.7666 

-1.25407 

-0.77928 

22 

+9.79334 

+0.8350 

-0.94871 

-1.25608 

7 

9.70642 

0.7682 

1.25171 

0.80279 

23 

9.79533 

0.8338 

0.93487 

1.25991 

8 

9.70883 

0.7699 

1.24921 

0.82495 

24 

9.79669 

0.8331 

0.92046 

1.26359 

9 

9.71128 

0.7708 

1.24667 

0.84591 

25 

9.79764 

0.8334 

0.90543 

1.26711 

10 

9.71360 

0.7710 

1.24378 

0.86577 

26 

9.79845 

0.8349 

0.88975 

1.27048 

11 

+9.71565 

+0.7706 

-1.24085 

-0.88464 

27 

+9.79944 

+0.8373 

-^.87336 

-1.27371 

12 

9.71734 

0.7699 

1.23778 

0.90258 

28 

9.80080 

0.8404 

0.85620 

1.27679 

13 

9.71857 

0.7691 

1.23456 

0.91968 

29 

9.80260 

0.8436 

0.83822 

1.27972 

14 

9.71936 

0.7687 

1.23119 

0.93601 

30 

9.80481 

0.8466 

0.81934 

1.28252 

15 

9.71982 

0.7693 

1.22766 

0.95161 

31 

9.80734 

0.8491 

0.79949 

1.28517 

16 

+9.72018 

+0.7710 

-1.22398 

-0.96654 

June    1 

+9.81008 

+0.8510 

-0.77856 

-1.28768 

17 

9.72075 

0.7740 

1.22014 

0.98085 

2 

9.81288 

0.8521 

0.75645 

1.29007 

18 

9.72183 

0.7780 

1.21615 

0.99457 

3 

9.81562 

0.8525 

0.73303 

1.29232 

19 

9.72366 

0.7825 

1.21199 

1.00774 

4 

9.81821 

0.8523 

0.70816 

1.29444 

h    20 

9.72624 

0.7866 

1.20766 

1.02040 

h      5 

9.82053 

0.8516 

0.68165 

1.29642 

(14.0)  21 

+9.72945 

+0.7899 

-1.20317 

-1.03256 

(17.0)   6 

+9.82250 

+0.8506 

-0.651329 

-1.29827 

22 

9.73297 

0.7919 

1.19851 

1.04427 

7 

9.82412 

0.8498 

0.62283 

1.30000 

23 

9.73635 

0.7924 

1.19367 

1.05554 

8 

9.82540 

0.8493 

0.58994 

1.30160 

24 

0.73920 

0.7918 

1.18865 

1.06639 

9 

9.82645 

0.8496 

0.55423 

1.30307 

25 

9.74134 

0.7906 

1.18346 

1.07685 

10 

9.82749 

0.8508 

0.51620 

1.30441 

20 

+9.74272 

+0.7897 

-1.17807 

-1.08694 

U 

+9.82879 

+0.8580 

-0.47217 

-1.30563 

27 

9.74347 

0.7895 

1.17250 

1.09667 

12 

9.83058 

0.8558 

0.42429 

1.30673 

28 

9.74389 

0.7906 

1.16672 

1.10605 

13 

9.83298 

0.8588 

0.37033 

1.30770 

29 

9.74432 

0.7928 

1.16075 

1.11512 

14 

9.83595 

0.8614 

0.30857 

1.30855 

30 

9.74504 

0.7962 

1.15457 

1.12387 

15 

9.83933 

0.8631 

0.23642 

1.30928 

lily     1 

+9.74621 

+0.8000 

-1.14818 

-1.13232 

16 

+9.84285 

+0.8685 

-0.14973 

-1.30989 

2 

9.74790 

0.8039 

1.14158 

1.14049 

17 

9.84619 

0.8628 

0.04112 

1.31037 

3 

9.75004 

0.8075 

1.13474 

1.14838 

18 

9.84907 

0.8611 

9.89588 

1.31074 

4 

9.75250 

0.8106 

1.12768 

1.15600 

19 

9.85130 

0.8592 

9.67594 

1.31098 

h      ^ 

9.75517 

0.8128 

1.12037 

1.16336 

h    20 

9.85293 

0.8574 

-9.20801 

1.31110 

(U.0)   6 

+9.75788 

+0.8143 

-1.11282 

-1.17048 

(lt.O)  21 

+9.85408 

+0.8565 

+9.17978 

-1.31110 

7 

9.76049 

0.8151 

1.10601 

1.17736 

22 

9.85502 

«0.8566 

9.66642 

1.31098 

8 

9.76290 

0.8153 

1.09694 

1.18400 

23 

9.85601 

0.8577 

9.89005 

1.31075 

0 

9.76501 

0.8150 

1.08859 

1.19043 

24 

9.85723 

0.8596 

0.03683 

1.31039 

10 

9.76674 

0.8146 

1.07995 

1.19663 

25 

9.85881 

0.8617 

0^4622 

1.30991 

11 

+9.76807 

+0.8144 

-1.07101 

-1.20262 

26 

+9.86076 

+0.8638 

+0.28342 

-1.30931 

12 

9.76905 

0.8148 

1.06177 

1.20841 

27 

9.86301 

0.8655 

0.30590 

1.30858 

13 

9.76987 

0.8162 

1.05220 

1.21400 

28 

9.86547 

0.8665 

0.36789 

1.30774 

14 

9.77080 

0.8187 

1.04229 

1.21940 

29 

9.86801 

0.8669 

0.42201 

1.30678 

15 

9.77213 

0.8221 

1.03203 

1.22460 

30 

9.87050 

0.8665 

0.47002 

1.30569 

10 

+9.77407 

+0.8261 

-1.02141 

-1.22962 

July     1 

+9.87286 

+0.8655 

+0.51314 

-1.30448 

17 

+9,77673 

+0.8300 

-1.01039 

-1.23446 

2 

+9.87501 

+0.8640 

+0.55224 

-1.30314 
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Solar  Dty. 

(Sid.  Hr.) 

lAigA. 

LogB. 

IjOg^C. 

hogJO. 

SttoDay. 

(Sid.  Hr.) 

ixmA, 

U%B. 

UgC. 

JjogD. 

July     1 

+9.87286 

+0.8655 

+0.51314 

""L.OV^tVi 

Aug.  16 

+9.94124 

+0.8326 

+1.18161 

-1.0806S 

2 

9.87601 

0.8640 

0.55224 

1.30314 

17 

9.94163 

0.8330 

1.18672 

1.07036 

3 

9.87686 

0.8622 

0.58801 

1.30168 

18 

9.94225 

0.8341 

1.19175 

1.05978 

4 

9.87838 

0.8604 

0.62095 

1.30010 

19 

9.94315 

0.8355 

1.19661 

1.04880 

h      5 

9.87958 

0.8^ 

0.65145 

1.29838 

h    ^ 

9.94432 

0.8368 

1.20128 

1.03741 

(1».0)   6 

+9.88053 

+0.8579 

+0.67984 

-1.29654 

(tt.O)  21 

+9.94571 

+0.8374 

+1.20579 

-1.02557 

7 

9.88139 

0.8578 

0.70638 

1.29458 

22 

9.94722 

0.8375 

1.21014 

1.01328 

8 

9.88234 

0.8587 

0.73127 

1.29248 

23 

9.94874 

0.8368 

1.21432 

1.00060 

9 

9.88361 

0.8603 

0.75471 

1.29025 

24 

9.95017 

0.8354 

1.21834 

0.98720 

10 

9.88540 

0.8623 

0.77683 

1.28789 

25 

9.95146 

0.8336 

1.22220 

0.97334 

11 

+9.88771 

+0.8641 

+0.79778 

-1.28539 

26 

+9.95256 

+0.8313 

+1.22590 

-0.95830 

12 

9.89047 

0.8652 

0.81764 

1.28276 

27 

9.95342 

0.8288 

1.22946 

0.94382 

13 

9.89344 

0.8652 

0.83652 

1.27999 

28 

9.95400 

0.8265 

1.23286 

0.92807 

14 

9.89637 

0.8639 

0.85451 

1.27708 

29 

9.95-m 

0.8246 

1.29612 

0.91158 

15 

9.89895 

0.8616 

0.87166 

1.27403 

30 

9.95450 

0.8236 

1.28924 

0.89432 

16 

+9.90104 

+0.8588 

+0.88805 

-1.27083 

31 

+9.95461 

+0.8257 

+1.24220 

-0.87019 

17 

9.90256 

0.8560 

0.90373 

1.26749 

Sept.    1 

v.5fo4oo 

0.8245 

1.24603 

0.85714 

18 

9.90359 

0.8538 

0.91874 

1.26400 

2 

9.95543 

0.8263 

1.24772 

0.83708 

19 

9.90483 

0.8527 

0.93314 

1.26037 

3 

9.95640 

0.8284 

1.25027 

0.81590 

h    20 

9.90501 

0.8527 

0.94696 

1.25658 

h      ^ 

9.95779 

0.8301 

1.25268 

0.79S48 

(90.0)  21 

+9.90585 

+0.8535 

+0.96024 

-1.25263 

(98.0)   5 

+9.95960 

+0.8309 

+1.25495 

-0.70071 

22 

9.90697 

0.8548 

0.97301 

1.24853 

6 

9.9olo4 

0.8306 

1.25709 

0.74440 

23 

V.{IUo4U 

0.8562 

0.98530 

1.24426 

7 

9.96307 

0.8290 

1.25910 

0.71738 

24 

9.91013 

0.8573 

0.99714 

1.23983 

8 

9.96449 

0.8265 

1.26098 

0.68842 

25 

9.91206 

0.8578 

1.00854 

1.23524 

9 

9.96646 

'  0.8237 

1.20272 

0.65724 

26 

+9.91408 

+0.8576 

+1.01953 

-1.23046 

10 

+9.96596 

+0.8212 

+1.26433 

-0.62349 

27 

9.91610 

0.8567 

1.03014 

1.22552 

11 

9.96614 

0.8196 

1.26581 

0.58673 

28 

9.91800 

0.8552 

1.04038 

1.22039 

12 

9.96618 

0.8193 

1.26717 

0.54041 

29 

9.91972 

0.8531 

1.06027 

1.21608 

13 

9.96625 

0.8201 

1.26889 

0.50180 

30 

9.92119 

0.8507 

1.06982 

1.20958 

14 

9.96660 

0.8219 

1.26949 

0.45191 

31 

+9.92240 

+0.8482 

+1.06905 

-1.20389 

15 

+9.96702 

+0.8241 

+1.27046 

-0.30685 

Aug.     1 

9.92328 

0.8458 

1.07797 

1.19799 

16 

9.96784 

0.8262 

1.27130 

0.33014 

2 

9.92389 

0.8440 

1.08660 

1.19189 

17 

9.96892 

0.8280 

1.27201 

0.25319 

3 

9.92438 

0.8430 

1.09494 

1.18558 

18 

9.97011 

0.8291 

1.27260 

0.15939 

4 

9.92487 

0.8430 

1.10301 

1.17905 

h      1» 

9.97136 

0.8294 

1.27306 

0.08036 

h      5 

4^.92558 

+0.8489 

+1.11081 

-1.17M59 

(0.0)   20 

+9.97257 

+0.8292 

+1.27389 

-9.87M2 

(S1.0)   6 

9.92667 

0.84M' 

1.11836 

1.16530 

21 

9.97367 

0.8283 

1.27360 

9.60810 

7 

9.92823 

0.8469 

1.12667 

1.15807 

22 

9.97461 

0.8270 

1.27368 

-8.60888 

8 

9.93023 

0.8479 

1.13273 

1.15060 

23 

9.9763^ 

0.8256 

1.27363 

+9.48182 

9 

9.93250 

0.8479 

1.13957 

1.14286 

24 

9.97581 

0.8241 

1.27346 

9.81500 

10 

+9.93481 

+0.8466 

+1.14618 

-1.13485 

25 

+9.97607 

+0.8231 

+1.27316 

+O.0O141 

11 

9.93692 

0.8442 

1.15258 

1.12657 

26 

9.97616 

0.8228 

1.27273 

0.13134 

12 

9.93862 

0.8411 

1.15877 

1.11800 

27 

9.97618 

0.8234 

1.27217 

0.23117 

13 

9.98982 

0.8378 

1.16475 

1.10913 

28 

9.97629 

0.8251 

1.27149 

0.31222 

14 

9.94056 

0.8350 

1.17053 

1.09994 

29 

9.97665 

0:8276 

1.27067 

0.38042 

15 

+9.94096 

+0.8332 

+1.17612 

-1.09043 

80 

+9.97738 

+0.8307 

+1.26078 

+0.43928 

16 

+9.94124 

+0.8326 

+1.18151 

-1.08058 

Oct.      1 

+9.97852 

+0.8836 

+1.26865 

+0.49108 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 


flolarDsy. 
(Sid.  Hr.) 

Jjo^A. 

U)gB, 

hogC. 

LogZ). 

Solar  Day. 
(Sid.  Hr.) 

LogA. 

Logs. 

Log  a 

Logi). 

Oct. 

1 

+9.97862 

+0.8336 

+1.26865 

+0.49102 

Nov.  16 

+0.02360 

+0.8885 

+1.03686 

+1.22220 

2 

9.96002 

0.8858 

1.26744 

0.53716 

17 

0.02465 

0.8882 

1.02590 

1.22754 

3 

9.96172 

0.8370 

1.26610 

0.57878 

18 

0.02549 

0.8881 

1.01452 

1.23268 

h 

4 

9.96338 

0.8369 

1.26463 

0.61666 

h      19 

0.02615 

0.8883 

1.00269 

1.23764 

(1.0) 

5 

«7.9v4oU 

0.8358 

1.26302 

0.65140 

(4.0)   20 

0.02671 

0.8892 

0.99039 

1.24240 

6 

+9.98584 

+0.8342 

+1.26127 

+0.68347 

21 

+0.02728 

+0.8909 

+0.97758 

+1.24698 

7 

9.98646 

0.8327 

1.25939 

0.71323 

22 

0.02801 

0.8934 

0.96424 

1.25138 

8 

9.98672 

0.8319 

1.25736 

0.74098 

23 

0.02901 

0.8963 

0.95034 

1.25560 

9 

9.98675 

0.8322 

1.25520 

0.76696 

24 

0.03036 

0.8996 

0.93583 

1.25966 

10 

9.98678 

0.8338 

1.25289 

0.79136 

25 

0.03209 

0.9025 

0.92067 

1.26354 

11 

+9.98700 

+0.8363 

+1.25044 

+0.81435 

26 

+0.03413 

+0.9046 

+0.90482 

+1.26725 

12 

9.98747 

0.8395 

1,24784 

0.83607 

27 

0.03626 

0.9057 

0.88822 

1.27080 

1 

13 

9.98826 

0.8426 

1.24510 

0.85665 

28 

0.03831 

0.9057 

0.87081 

1.27418 

14 

9.98982 

0.8455 

1.24220 

0.87618 

29 

0.04010 

0.9049 

0.85253 

1.27741 

15 

9.99054 

0.8478 

1.23916 

0.89476 

30 

0.04150 

0.9038 

0.83330 

1.28048 

16 

+9.99186 

+0.8494 

+1.23596 

+0.91246 

Dec.     1 

+0.04254 

+0.9029 

+0.81302 

+1.28339 

17 

9.99315 

0.8503 

1.23260 

0.92935 

2 

0.04328 

0.9026 

0.79159 

1.28616 

18 

9.99436 

0.8506 

1.22908 

0.94548 

3 

0.04386 

0.9033 

0.76890 

1.28876 

19 

9.99544 

0.8504 

1.22540 

0.96092 

h        4 

0.04447 

0.9049 

0.74481 

1.29122 

h 

20 

9.99634 

0.8500 

1.22156 

0.97572 

(5.0)     5 

0.04528 

0,9073 

0.71915 

1.29353 

(2.0) 

21 

+9.99704 

+0.8496 

+1.21754 

+0.98990 

6 

+0.04636 

+0.9099 

+0.69172 

+1.29570 

22 

9.99752 

0.8494 

1.21336 

1.00351 

7 

0.04770 

0.9124 

0.66229 

1.29771 

23 

9.99784 

0.8498 

1.20900 

1.01659 

8 

0.04924 

0.9145 

0.63055 

1.29958 

24 

9.99807 

0.8510 

1.20446 

1.02917 

9 

0.05091 

0.9160 

0.59617 

1.30131 

25 

9.99837 

0.8531 

1.19974 

1.04127 

10 

0.05264 

0.9167 

0.55866 

1.30290 

26 

+9.99885 

+0.8561 

+1.19483 

+1.05292 

.11 

+0.05429 

+0.9169 

+0.51744 

+1.30434 

27 

9.99966 

0.8597 

1.18972 

1.06414 

12 

0.05585 

0.9165 

0.47174 

1.30564 

28 

0.00089 

0.8633 

1.18442 

1.07496 

13 

0.05726 

0.9158 

0.42049 

1.30681 

29 

0.00249 

0.8664 

1.17892 

1.08539 

14 

0.05849 

0.9149 

0.36221 

i;30783 

30 

0.00435 

0.8686 

1.17321 

1.09546 

15 

0.05952 

0.9140 

0.29471 

1.30871 

31 

+0.00623 

+0.8696 

+1.16729 

+1.10517 

16 

+0.06038 

+0.9134 

+0.21458 

+1.30946 

Nov. 

1 

0.00796 

0.8695 

1.16115 

1.11454 

17 

0.06111 

0.9131 

0.11605 

1.31006 

2 

0.00937 

0.8687 

1.15478 

1.12360 

18 

0.06178 

0.9136 

9.98822 

1.31053 

3 

0.01038 

0.8679 

1.14817 

1.13234 

19 

0.06255 

0.9149 

9.80605 

1.31087 

h 

4 

0.01099 

0.8675 

1.14133 

1.14078 

h      20 

0.06349 

0.9167 

+9.48592 

1.31106 

(S.0) 

5 

+0.01137 

40.8680 

+1.13423 

+1.14894 

(6.0)   21 

+0.06477 

+0.9189 

-8.44113 

+1.31112 

6 

0«01167 

0.8695 

1.12688 

1.15682 

22 

0.06639 

0.9200 

9.55798 

1.31104 

7 

0.01207 

0.8721 

1.11926 

1.16444 

23 

0.06880 

0.9224 

9.84203 

1.31082 

8 

0.01272 

0.8753 

1J1137 

1.17179 

24 

0.07089 

0.9229 

0.01223 

1.31047 

9 

0.01367 

0.8786 

1.10319 

1.17890 

25 

0.07247 

0.9224 

0.13410 

1.30997 

10 

+0.01491 

+0.8818 

+li)9471 

+1.18576 

26 

+0.07435 

+0.9209 

-^.22905 

+1.30934 

11 

0.01636 

0.8845 

1.08592 

1.19238 

27 

0.07589 

0.9190 

0.30682 

1.30857 

12 

0.01792 

0.8864 

1.07682 

1.19878 

28 

0.07708 

0.9170 

0.37264 

1.30766 

13 

0.01950 

0.8877 

1.06737 

1.20495 

29 

0.07794 

0.9155 

0.42967 

1.30662 

14 

0.02100 

0.8884 

1.05757 

1.21091 

30 

0.07860 

0.9148 

0.47995 

1.30M3 

15 

+0.02238 

+0.8886 

+1.04741 

+1.21666 

31 

+0.07922 

+0.9152 

-0.52490 

+1.30410 

16 

+0.02360 

+0.8885 

+li)3686 

+1.22220 

32 

+0.07993 

+0.9162 

-O.56550 

+1.30263 
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Solar  Day. 

(Sidereal 

Hour.) 

T 

/ 

/' 

0 

H 

•         • 

Log^. 

Log*. 

i 

In 
Time. 

Tn 
Time. 

In 
Arc. 

Tn 
Time. 

In 
Are. 

In 
Tine. 

Logl. 

y 

8 

s 

•       f 

h     m 

•        r 

b    m 

n 

Jan.     0 

-0.0012 

+0.869 

-0.015 

47  60.2 

3  11.3 

351 16.0 

2325.1 

0.91773 

1.31017 

-1.36 

-0.1288 

1 

+0.0015 

0.880 

0.013 

47  37.0 

3  10.6 

35019.7 

2321.3 

0.92212 

1.30987 

1.48 

0.1726 

2 

0.0043 

0.890 

0.009 

47  16.4 

3    9.1 

34923.3 

2317.5 

0.92681 

1.30974 

1.63 

0.2122 

3 

O.OO70 

0.900 

-0.002 

46  47.6 

3    7.2 

34826.8 

2313.8 

0.93128 

1.30949 

1.77 

0.2484 

b       ^ 

0.0097 

0.911 

+0.005 

46  12.8 

3    4.9 

34730.2 

2310.0 

0.93506 

1.30921 

1.81 

0.2817 

(7.0)     5 

0.0125 

+0.922 

+0.011 

45  34.4 

3    2.3 

34633.6 

23  6.2 

0.93796 

1.30892 

-2.05 

-0.3126 

6 

0.0152 

0.932 

0.015 

44  67.1 

2  68.8 

34536.9 

23  2.6 

0.93977 

1.30861 

2.18 

0.3411 

7 

0.0180 

0.942 

0.016 

44  24.7 

2  67.6 

34440.1 

2268.7 

0.94081 

1.30828 

2.33 

0.3678 

8 

0.0207 

0.953 

0.014 

43  68.8 

2  66.9 

34343.3 

2254.8 

0.94139 

1.30793 

2.47 

0.3928 

9 

0.0234 

0.963 

0.009 

43  40.9 

2  64.7 

34246.3 

2261.1 

0.94189 

1.30757 

2.61 

0.4164 

10 

0.0262 

+0.973 

+0.004 

43  29.7 

2  64.0 

34149.2 

2247.3 

0.94269 

1.30718 

-2.75 

-0.4386 

11 

0.0289 

0.983 

-0.001 

43  22.9 

2  63.6 

34062.1 

2243.6 

0.94412 

1.30678 

2.88 

0.4686 

12 

0.0316 

0.993 

0.005 

43  17.8 

2  63.2 

33964.8 

22  39.7 

0.94614 

1.30635 

3.02 

0.4795 

13 

0.0344 

1.003 

0.008 

43  11.6 

2  52.8 

33857.4 

2235.8 

0.94874 

1.30591 

3.16 

0.4984 

14 

0.0371 

1.013 

0.008 

43    1.9 

2  52.1 

337  59.9 

2232.0 

0.96173 

1.30645 

3.28 

0.5163 

15 

0.0399 

+1.023 

-0.007 

42  48.3 

2  61.2 

337  2.3 

2228.2 

0.95486 

1.30499 

-3.42 

-0.6334 

16 

0.0426 

1.033 

0.005 

42  30.6 
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1.29090 

-6.10 

-0.7854 

2 

0.3356 

1.730 

0.009 

29  34.7 

1  58.3 

225  4.3 

15  0.3 

1.11055 

1.2915& 

6.01 

0.7788 

3 

0.3383 

1.737 

0M$ 

29  39.7 

1  58.6 

224  6.0 

14  56.4 

1.11305 

1.29218 

5.92 

O.7720 

4 

0.3410 

1.745 

0.005 

29  41.6 

1  58.8 

223  8.0 

1452.6 

iai564 

1.29282 

5.82 

0.7649 

h       5 

0.3438 

1.753 

-0.002 

29  40.2 

1  58.7 

222  lO.L 

1448.7 

1.11821 

1.29344 

5.72 

0.7676 

(15.0)     6 

0.3465 

+1.760 

+0.001 

29  36.1 

1  58.4 

22112.5 

1444.8 

102068 

1.29400 

-5.62 

-0.7601 

7 

0.3492 

1.768 

0.004 

29  29.8 

1  58.0 

22015.0 

1441.0 

102279 

1.29470 

5.52 

0.7^3 

8 

0.3520 

1.776 

0.006 

29  22.2 

1  57.3 

219 17.7 

14  37.2 

1.12467 

1.29532 

5.42 

0.7342 

9 

0.3547 

1.784 

0.006 

29  14.2 

1  56.9 

21820.6 

1433.4 

1.12620 

1.29594 

5.32 

0.7258 

10 

0.3575 

1.792 

0.006 

29    7.1 

156.5 

217  23.7 

1429.6 

1.12743 

1.29656 

5.21 

0.7172 

11 

0.3602 

+1.800 

+0.003 

29    2.0 

1  56.1 

21626.9 

1425.S 

1.12840 

1.29715 

•5.11 

-0.7083 

12 

0.3629 

1.808 

-0.001 

29    0.1 

1  56.d 

21530.3 

1422.0 

102923 

1.29775 

5.00 

0.6890 

13 
14 

0.3657 
0.3684 

1.817 
1.825 

0.006 
0.011 

29    1.9 
29    7.1 

1  56.1 
156.5 

21433.9 
21337.7 

1418.3 
1414.5 

1.13019 
1.13149 

1.29834 
1.29894 

4.89 
4.78 

0.6885 
0.6796 

15 

0.3712 

1.833 

0.014 

29  14.2 

1  56.9 

2U241.6 

1410.S 

103333 

1.29951 

4.67 

0.6683 

16 

0.3739 

+1.842 

-0.014 

29  21.0 

1  57.3 

2U45.8 

14  7.1 

1.18574 

1.30008 

-4.66 

-0.6587 

17 

0.3766 

+1.851 

-0.011 

29  25.4 

157.7 

21050.1 

14  3.3 

1.13872 

1.30065 

-4.44 

-0.6476 
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Solar  Dmt. 

(ttdmii 
Hour.) 


In 


/' 


hi 

TillM. 


In 
Arc. 


In 
Time. 


In 
Arc 


In 
Time. 


Lotf. 


Jjogk. 


UtgL 


liajr    17 

18 

19 

h     20 

(M.0>  21 

22 
23 
24 
26 
26 

27 
28 
2» 
90 
31 

June  1 
2 
3 

4 
5 

0 

7 

8 

9 

10 

11 
12 
13 
14 
15 

U 
17 
18 
19 

(18.0)  21 
22 


0.37M  -M.881 


a3794 
0.3821 
0.3848 
0.3878 


1.880 
1.080 
1.877 
1,888 


0.3803  +1.815 


b 
(IT-O) 


July 


0.3930 
0.3958 
0.3985 
0.4013 

0.4840 
0.4867 
0.4095 
0.4122 
0.4150 

0.4177 
0.4204 
0.4232 
0.4259 
0.4288 

0.4314 
0.4341 
0.4369 
0.4396 
0.4423 

0.4451 
0.4478 
0.4506 
0.4533 
0.4560 

0.4588 
0.4815 
0.4642 
0.4870 
0.4«»7 

0.4724 
0.4762 
0.4779 
0.4807 
0.4884 


0.4881  •►2.239 


23 
24 
25 

28 
27 
28 
29 
30 

1 
2 

36097°— 1920 


0.4889 
0.4916 
0.4944 
0.4971 


1.984 
1.918 
1.923 
1.982 

+1.941 
1.951 
1.960 
1.970 
1.979 


W. 
1.998 
2.008 
2.018 
2.028 

^2.088 
2.047 
2.057 
2.067 
2.077 

k-2.087 
2.097 
2.107 
2.117 
2.127 


a 

-0.011 
-4>.008 
+0.001 

o.oor 
e.018 

+41.018 
0.016 

aoi2 

0.007 
+0.002 

-0.008 
0.006 
0.008 
0.007 
0.006 

-0.008 
0.006 

+4>.008 
0.006 
0.007 

+0.006 
+0.004 

0.000 
-0.005 

0.010 

-0.014 
0.015 
0.014 
0.010 

-O.008 


+2.137 
2.148 
2.158 
2.168 
2.178 

f+2.188 
2.198 
2.208 
2.218 
2.229 


2.240 
2.260 
2.269 
2.278 


0.4998  +2.^9 
0.5026  +2.290 


+0.004 
0.010 
0.016 
0.016 
0.014 

+0.010 

+4>.004 

H>.001 

0.005 

0.007 

-0.007 
0.006 

-0.003 
0.000 

1+0.003 

+O.006 
+0.007 

14 


29  25.4 
29  25.8 
29  20.5 
29  11.0 

28  68.8 

28  48.1 
28  86.5 
28  28.9 
28  26.8 
28  28.9 

28  83.6 
28  39.3 
28  44.1 
28  46.8 
28  46.7 

28  43.7 
28  88.0 
28  80.2 
28  21.0 
28  11:1 

28  1.5 
27  53.4 
27  47.6 
27  45.2 
27  45.8 

27  48.6 
27  62.1 
27  54.4 
27  52.8 
27  47.2 

27  87.1 
27  23.8 

27  9.2 
26  65.8 

28  45.0 

26  88.4 
28  85.8 
26  86.2 
26  88.2 
26  40.1 

28  40.5 
28  38.6 
26  84.1 
26  27.2 
26  18.2 

26  7.7 
25  56.4 


h 
1 
1 

1 
1 
1 


m 
67.7 

67.7 

07.4 

68.7 

66.9 


1  66.1 
164.4 
1  68.9 
1  68.8 
168.9 

164.S 
1  64.6 
1  64.9 
1  56.1 
1  56.1 

154.9 
1  54.5 
1  64.0 
163.4 
162.7 

162.1 
1  51.6 
1  51.2 
1  61.1 
1  51.1 

1  51.2 
1  51.5 
1  61.6 
1  61.5 
1  51.1 

1  60.5 
1  49.6 
1  48.6 
1  47.7 
1  47.0 

1  46.6 
1  46.4 
I  46.4 
1  46.5 
1  46.7 


1 
1 
1 
1 
1 


46.7 
46.6 
46.3 
45.8 
45.2 


1  44.6 


21050.1 
20064.5 
20860.1 
208  3.9 
207  8.9 

20613.9 
20519.1 
20424.5 
20330.1 
20285.7 

201 41.5 
20047.4 
19953.5 
198594 
198  5.9 

197 12.3 
196 18.8 
19525.4 
19432.0 
19338.8 

19245.7 

191 52.6 
19059.5 
190  6.6 
18913.7 

18820.9 
18728.1 
18635.4 
18542.6 
18450.0 

18357.4 
183  4.8 
18212.2 
18119.6 
18027.1 

17934.6 
17842.1 
17749.6 
17657.1 
176  4.5 

175 12.0 

174 19.4 
17326.9 
17234.3 
171 41.6 

17049.0 


1  43.8116956.1 


h    m 

14  3.8 

1369.8 
1866.9 
1362.8 
1848.6 

1844.9 
1841.8 
1387.6 
1884.0 
1880.4 

1828.8 
1823.2 
13 196 

15  16.0 
13 12.4 

13  8.8 
13  5.3 
13  1.7 
1258.1 
1254.6 

1251.0 
1247.4 
1244.0 
1240.4 
1236.9 

1233.4 
1229.9 
12  26.4 
1222.8 
1219.3 

12 15.8 
1212.3 
12  8.8 
12  5.3 
12  1.8 

1158.3 
1154.8 
11 51.3 
11 47.8 
1144.3 

1140.8 
11 37.3 
1138.8 
1130.3 
11 26.8 

U28.3 
11 19.7 


rr 


1.1S878 
1.14200 
1.14581 
1.14827 
1.15074 

1.16257 
1.15382 
1.15472 
1.15554 
1.16648 

1.15780 
1.15955 
1.16169 
1.16408 
1.16660 

1.16914 
1.17154 
1.17374 
1.17571 
1.17736 

1.17867 
1.17975 
1.18065 
1.18153 
1.18262 

1.18412 
1.18613 
1.18868 
1.19153 
1.19455 

1.19740 
1.19987 
1.20179 
1.20316 
1.20410 

1.20483 
1.20561 
1.20662 
1.20796 
1.20967 

1.2U84 
1.21377 
1.21595 
1.21805 
1.21996 

1.22168 
1J22314 


9U9wl  "Ht. 


1. 

1.90119 
1.30173 
1.30226 
1.80277 

1.30828 
liM)$77 
1.30425 
1.30471 
1.80516 

1J)0561 
1.30608 
IJ0U644 
1.30683 
1.30721 

1.30756 
1.30791 
1.30825 
1.30856 
1.30885 

1.30913 
1.80940 
1.30964 
1.30987 
1.31007 

1.81026 
1.81043 
1.81058 
1.31071 
1.31083 

1.81092 
1.81100 
1.81106 
1.81109 
1.81111 

1.31111 
1.31109 

1.31106 
1.31101 
1.31003 


L44 
4.33 
4.21 
4.10 
3.98 

'3.86 
3.73 
3.61 
3.49 
3.37 


-0.6476 
0.6362 
0.6244 
0.6121 
0.5993 

-0.5869 
0.5721 
0.5577 
0.5427 
0.5270 


-3.24  -0 


■3. 

3.12 

2.99 

2.86 

2.73 

-2.60 
2.47 
2.35 
2.22 
2.08 

-1.95 
1.82 
1.69 
1.55 
1.42 

-1.29 
1.15 
1.02 
0.88 
0.75 

1-0.61 
0.48 
0.34 
0.21 

-Oj07 

+0.07 
0.20 
0.34 
0.47 
0.61 


1.810841+0 

1.31072 

1.31058 

1.31044 

L31027 

1.310081+1 
1.30988 


0.88 
1.01 
1.15 
1.28 

.41 
+1. 


L5106 
0.4935 
0.4755 
0.4566 
0.4368 

-0.4158 
0.3937 
0.3703 
0.3454 
0.3189 

-0.2906 
0.2601 
0.2272 
0.1915 
0.1525 

-0.1094 
0.0616 
0.0076 
9.9458 
9.8737 

-9.7870 
9.6784 
9.5331 
9.3132 

-8.8453 

+8.8170 
9.8087 
9.5273 
9.6741 

9.7835 


741+9.8707 
9.9432 
0.0052 
0.0593 
0.1073 

+0.1604 
551+0.1895 
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H         i 

Solar  Day. 
(Bidereal 

V 

Log^ 

Log  A. 

i 

, 

l^t 

Hoar.) 

In 

In 

In 

In 

In 

-J°  • 

m 

Time. 

Tima 

Arc. 

lime. 

Arc. 

Time, 

July      1 

y 

0.4^ 

+2.289 

8 

+0.006 

26    7.7 

h     m 
1  44.5 

17049.0 

h     m 
1128.8 

1.22168 

1.81008 

+1.41 

+0.1604 

2 

0.5026 

2.299 

0.007 

25  56.4 

1  48.8 

1«956.1 

>1 19.7 

1.22314 

1.80988 

1.55 

0.1895 

3 

0.5053 

2.809 

0.007 

25  45.0 

1  43.0 

160  3.4 

11 16.2 

1.22429 

1.30965 

1.68 

0.2253 

4 

0.5080 

2.3X9 

0.005 

25  84.6 

1  42.3 

16810.6 

11 12.7 

1.22520 

1.30^1 

1.81 

0.2582 

h       6 

0.5108 

2.329 

+0.002^ 

25  26.2 

1  41.7 

167 17.7 

U  9.2 

1.22687 

1,80915 

1.94 

0.2887 

(19.0)    6 

0.5135 

+2.339 

-0.008 

25  20.4 

1  41.4 

16624.7 

11  6.6 

1.22647 

1.80887 

+2.08 

+0.3171 

7 

0.5163 

2.848 

0.008 

25  17.5 

1  41.2 

165  31.6 

11  2.1 

1.22712 

1.80859 

2.21 

0.3436 

8 

0.5190 

2.358 

0.013 

25  17.2 

141.1 

16438.5 

1068.6 

1.22809 

1.80828 

2.34 

0.8685 

9 

0.5217 

2.368 

0.015 

25  18.3 

1  41.2 

16345.8 

1065.0 

1.22948 

1.80796 

2.47 

0.392D 

10 

0.5245 

2.377 

0.015 

25  19.0 

141.2 

16252.0 

1061.^ 

1.28126 

1.30760 

2.59 

0.4141 

11 

0.5272 

+2.387 

-0.012 

25  17.5 

1  41.2 

161 58.6 

1047.9 

1.2J^8 

1.30724 

+2.72 

+O.4350 

12 

0.5300 

2.396 

-0.007 

^  12.3 

140.8 

161  6.1 

1044.8 

1.28593 

1.30687 

2.86 

0.4549 

13 

0.5$27 

2.406 

0.000 

25    8.2 

140.2 

16011.5 

1040.8 

1.23830 

1.30648 

2.98 

0.4738 

14 

0.5354 

2.415 

+^.007 

24  50.4 

1  89.4 

159 17.8 

1087.2 

1.24054 

1.30607 

8.10 

0.4918 

15 

0.5382 

2.425 

0.012 

24  35.8 

1  38.4 

15824.0 

1083.6 

1.24227 

1.80566 

3.23 

0.5089 

16 

0.5409 

+2.434 

40.015 

24  21.1 

1  87.4 

167  30.0 

1080.0 

1.24352 

1.30521 

+3.36 

+0.5258 

17 

0.5436 

2.443 

0.014 

24    8.3 

1  36.6 

15636.0 

1026.4 

1.24431 

1.30476 

3.48 

O.5410 

18 

0.5464 

2.452 

.o.oii 

23  59.0 

1  35.9 

15541.8 

10  22.8 

1.24481 

1.30430 

3.60 

O.6560 

19 

0.5491 

2.462 

+0.006 

23  58.5 

1  35.6 

15447.5 

10 19.2 

1.24524 

1.30383 

3.72 

0.5704 

h     20 

0.5618 

2.471 

0.000 

28  51.4 

1  35.4 

15353.1 

1015.5 

1.24581 

1.30334 

3.84 

0.5842 

(80.0)  21 

0.5546 

+2.480 

-0.004 

23  51.4 

1  85.4 

152  58.6 

1011.9 

1.24665 

1.30284 

+3.96 

+0.5975 

22 

0.5573 

2.488 

0.006 

23  51.9 

1  85.5 

152  3.9 

10  8.3 

1.24779 

1.30233 

4.08 

O.6103 

23 

0.5601 

2.497 

0.007 

23  51.8 

1  85.5 

151  9.1 

10  4.6 

1.24922 

1.30180 

4.19 

0.6226 

24 

0.5628 

2.506 

0.006 

23  49.9 

1  35.3 

150 14.1 

10  0.9 

1.25084 

1.80127 

4.31 

0.6344 

25 

0.5655 

2.515 

-0.003 

23  45.7 

1  85.0 

149 19.1 

957.8 

1.26254 

1.30073 

4.43 

0.6458 

26 

0.5683 

+2.523 

0.000 

23  39.3 

1  34.6 

14823.8 

953.6 

1.25421 

1.30018 

+4.54 

+0.6568 

27 

0.5710 

2.532 

+0.003 

23  80.8 

1  34.1 

147  28.4 

949.9 

1.25576 

1.29962 

4.65 

0.6674 

28 

0.5738 

2.540 

0.006 

23  20.9 

1  33.4 

14632.9 

946.2 

1.25709 

1.29904 

4.76 

0.6776 

29 

0.5765 

2.549 

0.008 

23  10.1 

1  32.7 

14537.2 

942.5 

1.25825 

1.29846 

4.87 

0.6875 

30 

0.5792 

2.557 

0.008 

22  58.9 

1  81.9 

14441.3 

938.8 

1.25912 

1.29788 

4.98 

0.6971 

31 

0.5820 

+2.565 

+0.007 

22  48.4 

1  31.2 

14345.3 

935.0 

1.26976 

1.2972? 

+6.09 

+0.7068 

Aug.      1 

0.5847 

2.573 

+0.004 

22  39.2 

1  80.6 

14249.1 

931.3 

1.26016 

1.29668 

6.19 

0.7152 

2 

0.5874 

2.582 

O.OOO 

22  82.3 

1  ao.2 

141 92.7 

927.5 

1.26040 

1.29608 

6.30 

0.7239 

3 

0.5902 

2.589 

-0.005 

22  28.2 

1  29.9 

14056.2 

928.7 

1.26068 

1.29547 

6.40 

0.7322 

-4 

0.5929 

2.597 

0.010 

22  26.9 

129.8 

139  59.4 

920.0 

1.26110 

1.294B6 

6.60 

0.740S 

h       5 

0.5957 

+2.605 

-0.014 

22  27.5 

1  29.8 

139  2.5 

916.2 

1.26185 

1.29«24 

+5.60 

+0.7«1 

(n.O)    6 

0.5984 

2.613 

0.015 

22  28.6 

1  29.9 

138  6.4 

912.4 

1.26299 

1.29362 

5.70 

0.7556 

7 

0.6011 

2.620 

0.013 

22  28.5 

1  29.9 

137  8.1 

9  8.5 

1.26454 

1.29299 

5.7d 

0.7629 

8 

0.6039 

2.628 

0.009 

22  25.7 

1  29.7 

13610.7 

9  4.7 

1.26640 

1.29237 

5.89 

0.7709 

9 

0.6066 

2.635 

-0.003 

22  19.3 

1  29.3 

13618.0 

9  0:9 

1.26834 

1.29174 

6.98 

0.7768 

10 

0.6094 

+2.642 

+0.004 

22    9.4 

1  2S.6 

134 15,1 

857.0 

1.27014 

1.29110 

+6.07 

+0.7834 

11 

0.6121 

2.650 

0.010 

21  57.0 

1  27.8 

13317.1 

853.1 

1.27161 

1.29048 

6.16 

0.7898 

12 

0.6148 

2.657 

0.013 

21  43.6 

1  26.9 

13218.9 

849.3 

1.27265 

1.28986 

6.25 

0.7960 

13 

0.6176 

2.664 

0.013 

21  31.5 

1  26.1 

131 20.5 

845.4 

1.27323 

1.28923 

6.84 

0.8020 

14 

0.«203 

^.671 

0.011 

21  22.0 

1  25.5 

13021.8 

841.5 

1.27860 

1.28860 

6.43 

0.8078 

15 

0.6280 
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1.30320 

3.87 

0.5876 

24 

0.8996 

3.310 

0.014 

20  15.7 

1  21.0 

2522.8 

141.5 

1.36011 

1.30374 

3.74 

0.5731 

25 

0.9023 

3.320 

0.010 

20  18.7 

1  21.2 

2425.3 

137.7 

1.36198 

1.30425 

3.61 

0.5579 

26 

0.9050 

+3.329 

-0.004 

20  19.0 

1  21.3 

2327.9 

133.9 

1.36404 

1.30473 

+3.48 

+0.5421 

27 

0.9078 

3.339 

+0.003 

20  16.3 

1  21.1 

2230.5 

130.0 

1.36604 

1.30521 

3.35 

0.5255 

28 

0.9105 

3.348 

0.009 

20  11.1 

1  20.7 

2133.3 

126.2 

1.36784 

1.30567 

3.22 

0.5081 

29 

0.9132 

3.358 

0.014 

20    4.4 

1  20.3 

2036.2 

122.4 

1.36933 

1.30612 

3.09 

0.4898 

30 

0.9160 

3.368 

0.015 

19  58.0 

1  19.9 

1939.2 

118.6 

1.37043 

1.30655 

2.96 

0.4706 

Dec. 

1 

0.9187 

+3.377 

+0.013 

19  53.0 

1  19.5 

1842.2 

114.8 

1.37124 

1.30695 

+2.82 

+0.4603 

2 

0.9215 

3.387 

0.009 

19  50:5 

1  19.4 

1745.3 

111.0 

1.37186 

1.30735 

2.68 

0.4288 

3 

0.9242 

3.397 

+0.003 

19  50.7 

1  L9.4 

1648.5 

1   7.2 

1.37246 

1.80772 

2.55 

0.4062 

Ik 

4 

0.9269 

3.407 

-0.002 

19  5S«3 

1  19.5 

1551.8 

1  3.5 

1.37819 

1.30808 

2.41 

0.3821 

(«.•) 

5 

0.9297 

8.417 

0.605 

19  57.3 

1  19.8 

1455.2 

059.7 

1.37418 

1.80843 

2.27 

0.3564 

6 

0.9324 

+3.427 

-0.007 

20    1.2 

1  20.1 

13  58.6 

055.9 

1.37544 

1.30875 

+2.13 

+0.3290 

7 

0.9352 

3.438 

0.007 

20    4.3 

1  20.3 

13  2.1 

052.1 

1.37690 

1.30904 

1.99 

0.2996 

8 

0.^79 

3.448 

0.005 

20    5.6 

1  20.4 

12  5.7 

048.4 

1.37852 

1.80933 

1.85 

0.2678 

9 

0.9406 

3.458 

-0.002 

20    5.1 

1  20.3 

11  9.3 

044.6 

1.38016 

1.30960 

1.71 

0.2334 

10 

0.9434 

3.468 

+0.002 

20    2.6 

1  20.2 

10 12.9 

040.9 

1.38178 

1.30984 

1.57 

0.1959 

11 

0.9461 

+3.479 

+0.005 

19  58.8 

1  19.9 

916.6 

037.1 

1.38326 

1.31006 

+1.43 

+0.1547 

12 

0.9488 

3.489 

0.007 

19  53.9 

1  19.6 

820.4 

033.4 

1.38459 

1.31026 

1.29 

0.1090 

13 

0.9516 

3.499 

0.098 

19  48.5 

1  19.2 

724.2 

Q29.6 

1.38576 

1.31044 

1.14 

0.0578 

14 

0.9543 

3.51i) 

0.007 

19  43.1 

1  18.9 

628.0 

025.9 

1.38674 

1.31060 

1.00 

9.9995 

15 

0.9571 

3.520 

0.005 

19  38.2 

1  18.5 

531.8 

022.1 

1.38753 

1.31074 

0.86 

9.9320 

16 

0.9598 

+8.531 

+0.002 

19  34.7 

1  18.3 

435.7 

018.4 

1.38825 

1.31086 

+0.71 

+9.8518 

17 

0.9625 

3.541 

-0.003 

19  32.2 

1  18.1 

339.6 

014.6 

1.38887 

1.31095 

0.57 

9.7533 

18 

0.9653 

3.552 

0.008 

1^  31.8 

1  18.1 

243.6 

010.9 

1.38952 

1.31102 

0.42 

9.6255 

19 

0.9680 

3.562 

0.612 

19  32.9 

1  18.2 

147.5 

0  7.2 

1.39035 

1.31108 

0.26 

9.4433 

h 

20 

0.9708 

3J673 

0.015 

19  35.1 

1  18.3 

051.4 

0  3.4 

1.39139 

1.31111 

+0.13 

+9.1232 

(«.0) 

21 

0.9735 

+3.584 

-0.015 

19  37.4 

1  18.5 

35955.4 

2359.7 

1.89277 

1.31112 

-0.01 

-8.0784 

22 

0.9762 

3.694 

0.012 

19  88.4 

1  18.6 

35859.3 

2356.0 

1.39443 

1.31111 

0.16 

9.1952 

23 

0.9790 

3.605 

-0.007 

19  37.3 

1  18.5 

358  3.2 

2352.2 

1.39629 

1.31107 

0.30 

9.4798 

24 

0.9817 

8.615 

6.000 

19  33.4 

1  18.2 

357  7.2 

2348.5 

1.39821 

1.31102 

0.45 

9.6495 

25 

V.V994 

3.626 

+0.006 

19  26.9 

1  17.8 

35611.0 

2344.7 

1.40000 

1.31093 

0.59 

9.7714 

26 

0.9872 

+3.636 

+0.012 

19  18.7 

1  17.2 

35514.9 

2341.0 

1.40149 

1.31083 

-0.73 

-9.8663 

27 

0.9899 

3.647 

0.014 

19  10.0 

1  16.7 

35418.7 

2337.2 

1.40267 

1.31072 

0.88 

9.9441 

28 

0.9926 

3.657 

0.014 

19    2.2    1  16.2 

35322.5 

2333.5 

1.40352 

1.31058 

1.02 

0.0099 

- 

29 

a9954 

3.698 

0X)11 

16  56.5 1 1  15.8 

36226.3 

2329.8 

1.40413 

1.31042 

1.17 

0.0669 

30 

0J981 

3.698 

0.006 

18  53.4;!  15.6 

35130.0 

3326.0 

1.40466 

1.81023 

1.81 

0:il72 

31 

1.0009 

+3.688 

+0.001 

18  52.6  '  1  15.5 

35033.6  23  22.2 1 

1.40524 

i:sioo2 

-1.45 

-0.1622 

32 

1.0036 

+3.699 

-0.004 

18  53.5 

1  15.61 

34937.2 

2318.51 

1.40599 

1.30980 

-1.59 

-0.2028' 
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Mean  Solar 
Date. 

• 

Ix>g.ii. 

Log^i. 

Log  C. 

LogD. 

/    • 

Gi 

n 

Log^.. 

LogJk. 

Logf. 

Jan.      0.72 

+9.4514 

+0.7882 

-0.5018 

+1.3048 

+0.871 

47  17 

351    3 

0.9220 

1.3101 

-0.1386 

10.69 

9.5004 

0.7862 

0.8055 

1.2844 

0.976 

43  66 

341  38 

0.9450 

1.3071 

0.4427 

20.67 

9.5419 

0.7802 

0.9733 

1.2484 

1.073 

40  49 

332    3 

0.9649 

1.3023 

0.6106 

30.64 

9.5765 

0.7716 

1.0835 

1.1942 

1.161 

38    1 

322  13 

0.9821 

1.2963 

0.7207 

Feb.     9.61 

9.6051 

0.7619 

1.1598 

1,1165 

1.240 

35  36 

312    9 

0.9970 

1.2897 

0.7971 

19.58 

+9.6287 

+0.7529 

-1J2128 

« 

+1.0052 

+1^10 

38  36 

30V  48 

1.0101 

1.2835 

-0.8601 

29.56 

9.6484 

0.7465 

1.2478 

0.8368 

L370 

32    1 

291  13 

X.0221 

1.2782 

0.8850 

Mar.  10.53 

9.6654 

0.7440 

1.2675 

+0.5341 

1.424 

30  52 

280  28 

1.0337 

1J2748 

0.9048 

20.50 

9.6807 

0.7465 

1.2737 

-9.0380 

1.475 

30    8 

^69  40 

L0457 

1.2737 

0.9109 

30.48 

9.6956 

0.7541 

1.2668 

0.5583 

1.526 

29  43 

258  56 

1.0588 

1.2749 

0.9040 

Apr.     9.45 

+9.7107 

+0.7660 

-1.2467 

-0.8449 

+1.581 

29  32 

248  22 

1.0731 

1.2784 

-0.8840 

19.42 

9.7269 

0.7810 

1.2123 

1.0067 

1.639 

29  28 

238    6 

1.0891 

1.2836 

0.8486 

29.40 

9.7443 

0.7978 

1.1614 

1.1142 

1.707 

29  26 

228    6 

1.1063 

1.2896 

0.7988 

May     9.37 

9.7631 

0.8145 

1.0897 

1.1896 

1.783 

29  19 

218  28 

1.1246 

1.2969 

0.7270 

19.34 

9.7832 

0.8300 

0.9890 

1.2429 

1.867 

29    4 

209    8 

1.1437 

1.3016 

0.6263 

29.31 

+8.6040 

-fO.8432 

-0.8417 

-1JJ792 

+1.956 

28  36 

200    4 

1.1627 

1.3064 

-0.4788 

June    8.29 

9.8249 

0.8532 

0.5972 

1.3013 

2.054 

28    2 

191  11 

1.18U 

1.3096 

0.2346 

18.26 

9.8456 

0.8597 

-9.9356 

1.3106 

2.156 

27  1« 

182  26 

1.1988 

1.3111 

-9,6729 

28.23 

9.8655 

0.8626 

+0.3521 

1.3080 

2J256 

26  22 

178  41 

1.2152 

1.3106 

+9.9883 

July     8.20 

9.8841 

0  8620 

0.7241 

1.2931 

2.856 

26  22 

164  64 

1.2301 

1.3084 

0.3612 

18.18 

+9.9012 

+0.8583 

+0.9140 

-1.2652 

+2.449 

24  19 

155  69 

1.2435 

1.3044 

+0.5512 

28.15 

9.9164 

0.8522 

1.0368 

1.2222 

2.637 

23  17 

146  62 

1.2553 

1.2992 

0.6741 

Aug.     7.12 

9.9300 

0.8448 

1.1230 

1.1608 

2.617 

22  18 

137  30 

1.2658 

1.2932 

0.7602 

17.09 

i9.9417 

0.8370 

1.1847 

1.0746 

2.689 

21  24 

127  49 

1.2747 

1.2870 

0.8219 

27.07 

9.9518 

0.8302 

1.2280 

0.9505 

2.751 

20  39 

117  50 

1.2827 

1.2813 

0.8652 

Sept.    6.04 

+9.9606 

+0.8257 

+1.25fe 

-0.7564 

+2.808 

20    5 

107  is 

1.2898 

1.2768 

+0.8934 

16.01 

9.9685 

0.8245 

1.2709 

-0.3632 

2.860 

19  42 

97    3 

1.2967 

1.2742 

0.9082 

25.99 

9.9760 

0.8272 

1.2730 

+0.0694 

2.910 

19  30 

86  25 

1.3037 

1.2738 

0.9102 

Oct.      5.96 

9.9835 

0.8340 

1.2623 

0.6667 

2.959 

19  28 

75  46 

1.3111 

1.2758 

0.8996 

15.93 

9.9914 

0.8444 

1.2378 

0.9026 

3.014 

19  34 

6612 

1.3193 

1.2798 

0.8761 

25.90 

+O.00OI 

+0.8574 

+1.1978 

+1.0461 

+3.076 

19  45 

64  49 

1.3284 

1.2864 

+0.8360 

Nov.    4.88 

0.0099 

0.8716 

1.1387 

1.1439 

3.146 

19  56 

44  40 

1.3387 

1.2918 

0.7758 

14.85 

0.0207 

0.8858 

1.0541 

1.2130 

3.224 

20    6 

34  46 

1.3499 

1.2982 

0.6813 

24.82 

0.0325 

0.8985 

0.9311 

1.2609 

3.313 

20    8 

26    4 

1.3619 

1.9038 

0.5682 

Dec.     4.79 

0.0451 

0.9087 

0.7375 

1.2919 

3.410 

20    \ 

15  35 

1.3742 

1.3082 

0.3746 

14.77 

+0.0580 

+0.9156 

+0.3452 

+1.3081 

+3.513 

19  46 

6  13 

1.3864 

1.8106 

+9.9824 

24.74 

0.0707 

0.9189 

-0.0447 

1.3104 

3.618 

19  23 

356  54 

1.3930 

1.3110 

-9.6820 

34.71 

+0.0830 

+0.9184  -0.6435 

+1.2989 

+3.721 

18  51 

347  32 

1.4089 

1.8092 

-O.2806 

i:-+o'.oo2 


The  above  numben  give  the  same  reductiouft  from  nnaaa  to  apparent  jilace  as  are  eaiployied 
fai  computing  the  appaient  places  of  the  stans,  given  on  pages  316  to  613,  Irom  the  mean  places^ 
given  on  pages  217  to  230.  In  order  to  render  exact  interpolation  possible  through  intervals  of 
ten  days,  all  short  period  terms  have  been  omitted. 
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FOR  WASHOXGfSaS  MEAN  MIDNIGHT. 


Dsto. 

^/^ 

Date. 

a'V 

y^« 

Date. 

yv 

THte. 

}/'i, 

fi^'o, 

n 

»t 

t» 

tf 

»t 

" 

ft 

ff 

Jan.    0 

-0.25 

+0.01 

Feb.  15 

+0.07 

-0.06 

Apr.  1 

+0.04 

+O.08 

May  17 

-0.19 

-0.04 

1 

0.22 

-0.03 

16 

0.11 

0.04 

2 

-0.04 

0.07 

18 

-0.10 

0.07 

2 

0.15 

0.07 

17 

0.13 

-0.01 

3 

0.11 

0.04 

19 

+0.01 

0.08 

3 

-^.04 

0.08 

18 

0.12 

+0.0^ 

4 

0.14 

+0.01 

20 

0.12 

0.07 

4 

44V.08 

0.08 

19 

0.08 

0.06 

5 

0.14 

-0.02 

21 

0.21 

0.05 

5 

+0.18 

-o.ocf 

20 

+0.01 

+0.07 

e 

-0.12 

-0.05 

22 

40.26 

-0.01 

6 

0,24 

1-0.03 

21 

-JO.07 

0.08S 

7 

0.08 

0.06 

23 

0.26 

+0.03 

7 

0.26 

+0.02 

22 

0.15 

0.06 

8 

-O.02 

0.07 

24 

0.20 

0.06 

8 

0.22 

0.06 

23 

0.21 

+0.03 

9 

+0.03 

o.or 

25 

0.12 

0.08 

9 

0.15 

0.08 

24 

0.22 

-0.01 

10 

0.07 

0.05 

26 

+0.03 

0.08 

10 

40.06 

+0.08 

25 

-0.19 

-0.04 

11 

40.10 

-0.02 

27 

-O.05 

+0.06 

11 

-0.02 

0.07 

26 

-0.11 

0.07 

12 

0.11 

+0.01 

28 

0.11 

+0.03 

12 

0.09 

0.04 

27 

0.00 

0.08 

13 

0.09 

0.04 

29 

0.13 

0.00 

13 

0.12 

+0.01 

28 

+0.10 

0.07 

14 

+0.04 

o.oa 

30 

0.12 

-0.03 

14 

0.13 

-0.02 

29 

0.19 

0.05 

15 

-4>.03 

0.08; 

31 

0.09 

0.06 

15 

-0.11 

-0.05 

ICsr.  1 

+0.23 

-0.01; 

X6 

-0.11 

+0.07 

Jime  1 

-0.04 

-0.07 

16 

0.07 

0.06 

2 

0.23 

+0.03 

17 

0.18 

0.05 

2 

+0.01 

0.07 

17 

-O.02 

0.07 

3 

0.18 

0.061 

18 

0.21 

+0.02 

3 

0.06 

0.06 

18 

40.03^ 

0.07 

4 

0.10 

0.08 

19 

0.21 

-0.02 

4 

0.09 

0.04 

19 

0.08 

0.05 

5 

40.01 

o.oa 

20 

0.15 

0.05 

5 

0.11 

-0.01 

20 

40.12 

-0.03 

6 

-O.06 

+0.06 

21 

-0.06 

-0.08 

6 

40.10 

+0.02 

21 

0.13 

0.0Q 

7 

0.12 

+0.03 

22 

+O.05 

0.08 

7 

+0.06 

0.05 

22 

0.11 

+0.04! 

8 

0.14 

0.00 

23 

0.16 

0.07 

8 

0.00 

0.07 

23 

+0.05 

0.06 

9 

0.13 

-0.03 

24 

0.23 

-0.03: 

9 

-0.08 

0.08 

24 

-O.03 

0.08 

10 

0.10 

0.05 

25 

0.26 

+0.01 

10 

0:16 

0.07 

25 

-0.11 

+o.oa 

11 

-0.06 

-0.07 

26 

+0.23 

+0.04 

11 

-0.22^ 

+0.04 

26 

0.19 

0.06[ 

12 

0.00 

0.07 

27 

0.16 

0.07 

12 

0.25 

+0.01 

27 

0.23 

+0.02 

13 

40.05 

0.06 

28 

+0.08 

0.08 

13 

0.23 

-0.03 

28 

0.23 

-0.02 

14 

0.09 

0.04 

29 

-0.01 

0.07 

14 

0.16 

0.06 

29 

0.18 

0.06 

15 

0.12 

-0.02 

30 

0.08 

0.05 

15 

-0.05 

0.08 

30 

-0.08 

-0.08 

16 

+0.12 

+0.02 

May  1 

-0.13 

+0.02 

16 

+0.07 

-0.08 

31 

+0.08 

0.08 

17 

0.09 

0.05 

2 

0.14 

-0.01 

17 

0.17 

0.06 

Feb.   1 

0.13 

0.06 

18 

+0.03 

0.07 

3 

0.12 

0.04 

18 

0.24 

-0.02 

2 

0.21 

-0.03 

19 

-0.06 

0.08 

4 

0.09 

0.06 

19 

0.26 

+0.02 

3 

0.24 

+0.01 

20 

0.12 

0.07 

6 

-0.04 

0O7 

'  20 

0.28 

0.05 

4 

+0.22 

+0.05^ 

21 

-0.19 

+0.04: 

* 

6 

+0.02 

-0.07 

21 

+0.16 

+0.08 

6 

0.16 

0.07 

22 

0.21 

+0.01 

7 

0.06 

0.05 

22 

+0.07 

0.08 

6 

+0.08 

0.08 

23 

0.19 

-0.03 

8 

0.10 

-0.03 

23 

-^.02 

0.07 

7 

0.00 

0.07 

24 

0.12 

0.06 

9 

0.11 

0.00. 

24 

0.08 

0.04 

8 

-0.07 

0.05 

25 

-0.08 

0.08 

10 

0.09 

+0.03; 

25 

0.11 

+0.01 

9 

-0.12 

+0.02 

26 

+0.08 

-0.08 

11 

+0.05 

+0.05 

26 

-0.12 

-0.02 

10 

0.18 

-0.01 

27 

0.17 

0.06 

12 

-0.02 

0.07 

27 
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2  22  27.232 
2  23  54.178 

2  28  17.641 
2  30  28.564 
2  31  40.403 
2  33  19.692 
2  34  16.216 

2  35  ^.827 
2  38  21.207 
2  38  48.616 
2  39  9.195 
2  4a  18.880 

2  40  36.873 
2  44  51.025 
2  45  16.209 
2  45  44.553 
2  47  4.853 

2  47  24.493 
2  48  34.526 
2  52  31.120 
2  84  38.013 
2  55  13.794 

2  55  28.294 
2  58  6.723 
2  58  51.880 

2  58  59.526 

3  0    2.626 

3  143.402 

3  2    4.632 

3  2  57.408 

3  7    8.069 

3  8  40.295 

3  10  6.901 
3  10  17.963 


Aimiial 
VaHaT 

tkiL 


F.JC 


• 
».41tf 

8408S 

lisiT 
6.tW 
6470 

«  •  ■  • 
-•64711 

9.«ao 

4.«74a 

•16.1775 
9.<377 
846M 
9.09Oi 

9.1419 

46.0294 
8.140. 
1.9506 
4.9099 
3.1870 

4^.9419 
6.9489 
49.1459 
-1.338S 
46.4030 

+8.9735 
0.9154 
4.0859 
S.I084 
8.4539 

+8.4499 
4.8919 
8.5200 
8.^31 
8.3088 

+8.^ 
4.8394 
8.9S04 
8.4298 
8.8797 

+7.^716 
8.^ 
8.9*49 
4.910 

8.dba9 

+1.6)88 
9.1t)67 
8.»a2 
8.4bo 
iM9S 

+7.^85 
+3.4140 


+»oaBO 

+.0015 
+.0083 
+.0915 
+.0094 

-.one 

+.09B8 
+.0879 
^0093 
+.09I6 

+.Ottt 
+.0187 
— iXfiO 

+ua69 

-.0918 
-.0087 
+.0940 
+.0064 
+.0OB3 

+.0908 
+.0138 
—.0997 
-.0903 
+.OQBft 


-.0968 


+U>fi25 
+.Ottl 

+.09U 
+.0168 
+.0863 
-^0999 
-.09U 

+.0188 
+.0041 
+.0060 
+.0190 
+.0919 

-.0044 

+.0003 
+.0060 
-.0009 
-.0986 

-.0103 
-.0009 
-.0104 
+.0910 
+.0119 

-.0188 
+.0984 
+.0008 

+.0110 
+.0341 

+.0304 
-.0018 


ff 


-10  43  46.86 
+29  11  22.96 
+63  16  36.68 
+  2  47  35.23 
+20  25    3.04 

-46  41  39.88 
-21  27  53.58 
-61  57  81.73 
+72  2  6.10 
+41  66  47.53 

A6  +4.57 
+28  5  5.30 
+34  36  34.30 
+66  9  1.25 
+50  41  41.73 

+  8  28  18.94 
-31  5  66.29 
+33  28  40.44 

-  6  47  85i)6 
-51  52  55.76 

-  3  20  24.54 
-24  10  46.09 
-69  123.21 
+67  2  37.44 
+  8    6    7.85 

-15  35  41.77 
+72  28  10.42 
+  5  14  41.75 
-79  27  31.06 
+21  36  58.26 

-00  56.89 
-68  36  34.38 
+48  53  27.79 
+  2  53  57.73 
-14  11  48.52 

+  9  46  37.99 
+55  33  52.32 
+26  55  54.00 
-32  44  28.99 
+14  45  U.07 

-21  19  58.86 
+52  26  10.03 

-  9  12  56.83 
+21  116.16 
-40  37  28.86 

+79  6  16.96 
+  3  46  35.96 
-23  56  14.14 
+53  11  39.46 
+38  31  52.13 

-60  2  60.83 
-72  12  53.51 
+40  38  54.40 
+19  25  30.40 
-29  18    6.65 

+77  26  33.89 
+20  44  55.60 


AnnoBl 

V«rte- 

tion. 


t9 

+17.883 
U.600 
17.881 
17.885 

i7.aai 


P.M. 


+17.1 
17.5(13 
17.548 
17.588 


+17Ja08 
17.103 
19.988 
18.880 

+19.998 
18.013 
19.733 
16.868 
16.704 

+16.428 
16JB8 
10.484 


16.8U 

+48.801 
15.888 
15.786 
15.088 
15.061 

+15.618 
86.468 
15.380 
16JB8 
15.888 

+16^06 

uuies 

HJ»44 

16.183 
U.918 

+I4J14 
14.880 
14.41« 
14w4»a 
14.400 

+H.487 
14.S1S 
14J0O 
14.889 

14J06ft 

+14.0» 
14.060 


13.783 
14.894 

+18.480 
+13.441 


-OjQU 

40im 
•0.101 

-OJ09 
+OJ0SS 
+OJQ0 
-4>8Sl 


-oa4i 

-04N4 
-OiM 

-ojor 

-OJ019 
-«J19 


«fOj98) 

-M>.ilO 

-OJOI 
+0.017 
-0U8S 


40J99I 
+OjOtt 
-0J9B 
-4).U1 


-OjBU 

40.1M 
-OJQBI 

-oiiai 

M>.SI1 
-0.014 
40891 

+OJ810 
-OJ098 
-4>j9M 
f -O.90I 
-OOIS 

-OjQH 
+OJ6I4 
-OJOS 
+OJ901 
40.6M 


l".7-^.9,8ter»»f.8» 
,  >,  8-,  3",  8" 
2,3''.7pr. 


n  Penel,8lftr8«.5,98f'tt:pr. 
<  ArietSSfdop.,  6o.2, 8«.6, 1".8 
9  Sridanl,  eomp.  4-.4,  L  8'\ 


^  Peraei,  vm.,  3«»i7, 8«.l'-»».2 
13  Etfdatii,  ooup.  9»,  r'.ttt.  pr. 
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FOB  JANUARY  0«.94S,  WASHIKOTON  UEAM  TIME. 


MaoMoCStw; 

tuiie. 

apeo. 
tnuiL 

Bight 
AsoeniiBB* 

Varia- 
tton« 

P.M. 

DoollMtloa. 

Vorlfr. 
tion. 

Amiiul 

88G.HflniftQgu      .       .f 

S 

5;7 

N 

h    m      8 
8  10  31i»a 

8 

s 
•«.0006 

-57  37  15.09 

It 
+13.600 

-<I.0Q6 

r  Eddaai 

* 

4.9 

A3 

3  11  56.766 

3.MM. 

-.0006 

-  9    6  67.71 

13.470 

+0.058 

T  AxieiaB 

•              •               •  * 

5^2 

B3 

3  16  36.308 

8.M03 

4.0028 

+20  51  34.24 

134»78 

^.033 

e  Eridanl 

4.3 

65 

3  16  43.950 

4-2^079 

4JB08 

-43  22  30.02 

13416 

+41.766 

•  HycLd 

5.5 

F2 

3  17  55^94 

-1.A4U 

• 

4.0851 

-77  40  52.49 

13^008 

+0.040 

a  Pend 

lA 

F5 

3  IS  36.147 

•^4jm4 

4unao 

+49  34  39.32 

+12.960 

->e.028 

o  Tauri 

i8 

65 

3  20  90.341 

sjneo 

-.0040 

+  8  44  53.68 

12.7n 

-0.074 

2  H.  Gamelopastdalis    . 

4.4 

AO 

3  22  S4.759 

4JS4tO 

4.0027 

+59  39  46.90 

12.712 

+0.001 

a  Tauii 

#              •  •        *  •    * 

3.8 

B8 

3  22  49.874 

3.2410 

+.0040 

+  9  27  16.26 

12.648 

-0.046 

/T^uri 

• 

43 

KO 

3  26  27«233 

3a0|7 

+.0016 

+12  39  48.47 

12A40 

•M>.008 

•  Bxidam 

.    .    .t 

3.8 

^ 

3  29    9.618 

-I-2JBSI5 

-.0600 

-  9  43  41 J3 

+12JB8 

+0.027 

f^Eriduii 

4.3 

3  30  15.147 

2.6415 

+.0028 

-21  54    1.98 

12.146 

-^sm 

a  Fevsei 

•       ••       • 

3.1 

B5 

3  37  13.289 

4.2010 

4.0036 

+47  31  58,67 

11.660 

-0.016 

a  Eiidaoi 

3.7 

KO 

339  24.914 

2.87S3 

-.0061 

-10    2    0,74 

18^230 

+0.781 

F  Penei 

3.9 

P5 

3  39  45  JL81 

AMb 

-.0004 

+42  19  37.51 

11JI6 

O400 

5  H.  Qm^tm^cOiB    . 

4.7 

AO 

3  41  68i830 

46.2910 

4.0060 

+71    5  14.49 

+11406 

-0.087 

9  Tauri  (AUiom) .       .  t 

3.0 

B5 

3  42  43.539 

3.6615 

+.0016 

+23  51  31.49 

U.252 

-0.080 

T^Exidam 

•       •        • 

4.3 

F8 

3  43  24.837 

2jmn 

-^.01 16 

-23  29    4.37 

io.m 

-0.481 

g  Eridaoi 

. 

4.2 

KO 

3  46  27.659 

-1-2.2452 

-.0006 

-36  26  29.87 

11.002 

-0.028 

t  Hydri 

•  '      •       . 

3.2 

Ma 

3  48  27.629 

-0^500 

+.O0O7 

-74  29    3.95 

IIjOOO 

+0.117 

r  Penei 

•       »       • 

2.9 

Bl 

3  49    5.935 

43.7017 

4.0010 

+31  38  49.72 

+10422 

-O.014 

9  H.  Caaelopaidalia    .  f 

5.2 

KOp 

3  50  18.223 

640976 

4.0008 

+60  52  33.36 

10.781 

-0.017 

c  Penei 

.    ,    .-t 

3.0 

BO 

3  52  28.846 

440200 

4.0031 

+39  46  47.92 

104S9 

-0.087 

$  Penei 

4.0 

Oe5 

3  53  46.193 

3.8S30 

4^0018 

+35  33  43.11 

10.474 

-0.017 

y  Eridani 

3,2 

K5 

3  54  17.785 

2.7807 

+.0047 

-13  44    6.89 

10441 

-oau 

X  Tauri 

.•    .    -t 

vlir. 

BS 

3  56  14.718 

43.8221 

4.00(» 

+12  15  55.08 

+10.296 

-0.0U 

a  Beticuli 

4.4 

Ma 

3  57  28.393 

0.0418 

-.0020 

-61  37  31.73 

104U 

-O.0Q2 

V  Tauri 

• 

di.9 

AO 

8  58  53.951 

3.1001 

4.0008 

+  5  46    5.83 

10.100 

-0.006 

^  Tauri 

.    .     t 

4.5 

KO 

8  59  57.770 

3.6440 

+.0060 

+21  51  51.88 

9467 

-0.068 

c  Penei 

4.0 

B3p 

4    2  50.889 

4,0480 

+.0048 

+47  30    0.74 

9.774 

-0.082 

9.  Tauri 

5.6 

FO 

4    5  57.327 

48.0500 

-.0024 

+26  16  23.68 

+  9486 

-0.042 

«^  Eridani 

4.1 

F5 

4    7  57.571 

2,9276 

+.0007 

-  7    2  42.74 

9.499 

+0.080 

f»  Tauri 

•     "  *       • 

4.3 

B3 

4  11  11.812 

3.2561 

4.»16 

+  8  41  34.83 

9.189 

-0.024 

a  HoroloKii 
m  Reticwa 

• 

3.8 

KO 

4  11  21.034 

1.9875 

4.0040 

-42  29  28.93 

8420 

-a281 

•       • . 

3.4 

65 

4  13  28^68 

0.7661 

+.0048 

-62  40  25.89 

9486 

•M>.044 

nr  Tauri 

1 

3.9 

KO 

4  15  24.813 

48^4121 

+.0083 

+15  26    7.80 

+  8421 

-0.026 

a  Tauri 

3.9 

KO 

4  18  19.127 

3.4575 

40075 

+17  21  21.45 

8474 

-0.080 

1^  Eridani 

4.1 

K5 

4  21    1.898 

42.2580 

+.0058 

-34  12    7.26 

8482 

+0.042 

a  Menae 

5.6 

KO 

4  23  20.568 

-4.1386 

+.0048 

-80  24    9.00 

8477 

+0.072 

m  Tauri 

3.6 

KO 

4  23  56«589 

43.6013 

+.0082 

+19    0  14.82 

8.128 

-0.034 

m  Penei 

.    .    .t 

6.1 

FO 

4  27  46.904 

+4.2163 

+.0012 

+42  53  39.58 

4  7464 

+0.004 

«  Tauri  (AJIdBboran) 

1.1 

K5 

4  31  19.679 

3.4405 

+.0047 

+16  20  58.45 

7.374 

•oaao 

0  Doradus 

3.5 

tt 

4  32  15.994 

1.2962 

+.0067 

-55  12  36.48 

7476 

-0.011 

F  Eridani 

4.1 

4  32  19.219 

2J9960 

-.0006 

-  8  30  53.95 

7.488 

0.000 

6$  Eridani 

4.0 

KO 

4  34  80.884 

2,7467 

-.ooot 

-14  27  33.95 

7J6I 

*0.164 

T  T^uri 

4.3 

B5 

4  37  26.489 

+3.6962 

4.0007 

+22  48  16.50. 

+  7446 

.«O.020 

a  Goeli  • 

4.5 

F2 

4  37  58.916 

1.9302 

-.0149 

-42    0  58.53 

6416 

-O.106 

Oioombridff  e  84S 
4  CamelopardaliB  ^ 

6.0 

FO 

4  38    2.441 

8J9285 

4.U094 

+75  47  52.83 

6478 

-0.144 

5.4 

A2 

4 .41  19.974 

4.9886 

+.0063 

+56  37    0.16 

6406 

-0.148 

i»  Eridani 

•       •        • 

4.2 

B5 

4  41  30i)88 

2.9990 

+.00U 

-  3  24    0.91 

6.723 

-0.009 

«*Orionie 

*       •        • 

3.3 

F8 

4  45  29.748 

43.8565 

^+.0312 

+  6  49  22.04 

+  6426 

+0.028 

9  CamelopardaliB . 

4.4 

BO 

4  46    5.289 

5.9^5 

4.O039 

+66  12  31.38 

6468 

40.006 

a  Tauri 

•       •       • 

5.1 

FO 

4  46  41.534 

.3J0*1 

4.0060 

+18  42  17.44 

6468 

-O.036 

v^Orioma 

•       •       • . 

3.9 

Bd 

4  50    5.001 

3.1243 

4.0000 

+  2  18  38.91 

6.026 

+0.006 

«  Aurigtt 

•       •        • 

2.9 

K2 

.4  51  46J869 

3.9015 

4.0000 

+33    2  26.49 

6458 

-O.021 

<  Aurigfld 

.       .        .t 

ViXT, 

^ 

4  56  13^26 

44J0il 

4.0012 

+43  42  22.61 

+  6408 

-0.018 

^  Camel«parda2iB  .       .    1 

4.2 

4  56  17^7 

^  464277. 

-.0004 

+60  19  37.59 

+  6469 

-0.011 

88  HcfologU,  raoMkalKle  poipIWi  red 

star, 
tf  Bridasi,  comp.  9",  8.  7*^ 


iy  Tauil,  quad.^  aomiM.  6*4,  7^6, 

*»4,ll7'%18rMfcr' 
9  B.  Camelop.,  oomp.  8",  1"4  a.  L 
«  Porsely  oomp.  8«,  8''4  n.  £. 


X  Taurir  w,,  8'.96,  &«4-4*4 
4  Tauri.  star 6>.5 f,  88^,  263''  8. 
m  Persei,  star  7*,  115"  a.  pr. 

«  Aurigee,  var.  irreg.,  3".0-4b4 
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FOR  JANUARY  0o.d43,  WAfiHINGTON  MEAN  TIMB. 


Name  of  Star. 


MMml- 
tuae. 


r  Auid^ 
t  Taun 
11  Orionis 
fl  Auiigse 
c  Leporis 

P  Eiidani 
fi  Auiifee 

19  H.  CSiinelopardalis 
ft  Lepoiis 
fi  OnoniiB{Riff€l) 

a  Aurigse  ( CapeUd) 

X  Aurigse 

T  Orionis 

o  Golumb»    . 

y  OrioniB  (BelUarix) 

0  Tauri 

17  OamelopardaliB 
fi  Leporis 
X  Aiirigse 
i  Ononis 

Groombridge  966 

a  Leporis 

^'  Ononis 

i  Orionis 

e  Orionis 

f  Tauri 
f  Orionis 
a  Golumbee   . 

0  Aurigse 
t  Leporis 

K  Orionis 

a  Doradus 

y  Aurigse       • 

6  Leporis 

a  Ononis  (BeUlgeux)* 

II  Leporis 
S  Aurigw 
fi  Aurigss 
^  Auri^ 

1  Geminorum 

1  G.  Puppis . 
V  Orionis 

22  H.  Oamelopardalis 
71  Geminorum 

2  Lynds 

t  CanisMajoris 
fl  Gemin<mmi 
^1  Aurigse 
fi  Canis  Majoris 
8  Monooerotis 

a  Argus  {Canopui) 
10  Monoceiotis 
y  Geminorum 
8  Lynds 
^  Canis  Majoris 

23  H.  GamelopaaKialis 
y  Geminorum 

0  OrioniB,  oomp.  ^.0, 9"U(  s.  pr. 
<  Orionis,  star  6>».9»  92" A  n. 
•  Orionis,  comp.  7b4I,  n" Ji  s.  f. 


t 
t 


3.9 
4.7 
4.6 
3.3 
3.3 

2.9 
4.8 
5.2 
3.3 
0.3 

0.2 
4.8 
3.7 
4.9 
1.7 

1.8 
5.8 
3.0 
4.9 
2.5 

6.4 

2.7 
4.5 
2.9 
1.8 

3.0 
2.0 
2.8 
5.5 
3.7 

2.2 
4.5 
4.2 
3.9 
var. 

3.8 
3.9 
2.1 
2.7 
43 

6.2 
4.4 
4.7 
var, 
4.4 

3.1 
3.2 
5.1 
2.0 
4.5 

-0.9 
5.0 
4.1 
6.0 
4.5 

5.6 
1.9 


trom. 


^? 

B9 
B3 

K5 

A2 

A3 

F8 

AOp 

B8p 

GO 
GO 
B5 
KO 
B2 

B8 
K5 
GO 
Bl 
BO 

K5 
FO 
BO 
Oe5 
BO 

B8 
BO 
B5p 
AO 
A2 

BO 
A5 
KO 
KO 
Ma 

F5 

KO 

AOp 

AOp 

G5 

F8 
B2 
AO 
Ma 
AO 

B3 
Ma 
K2 
Bl 
A5 

PO 
B3 
B5 
GO 
AO 

F8 
AO 


Right 


h  m   s 
4  56  52.972 
4  58  18.762 

4  59  59.784 

5  0  54.140 
5  2  4.427 

5  3  54.995 
5  7  57.04S 
5  9  29.71S 
5  9  20.24S 
5  10  41^9 

5  10  46.5M 
5  13  30.675 
5  13  43,289 
5  14  35.769 
5  20  60.362 

5  21  14.010 
5  22  86.625 
5  24  49.051 
5  27  31.183 
5  27  55.130 

5  29  1.098 
5  29  12.094 
5  30  25*656 
5  31  31.162 
5  32  9.206 

5  32  51.775 
5  36  43.309 
5  36  45.127 
5  39  42.044 
5  43  19.798 

5  43  57.721 
5  44  37.620 
5  45  56.671 
5  47  52.823 
5  50  60.426 

5  52  45.668 
5  52  56.462 
5  53  39.670 
5  54  15.960 

5  59  15.448 

6  2  10.269 
6  3  0.290 
6  10  2.079 
6  10  2.967 
6  12  34X)99 

8  17  14.4%^ 

6  18    7.278 

6  18  44.416 

6  19  10.580 

6  19  31.766 

6  22  10.561 
6  24  0.611 
6  24  12.793 
6  30  23.079 
6  31  42.288 

6  32  86.451 
6  33    &464 


Aimaal 
Varia- 
tion. 


8 
44.1994 
3J»ftl 
3.4210 
4.9019 
24316 

42.0494 
4J023 
9.8432 
2i»#l 
2.88^ 

4-  4.495 
4.21I2 

2.9127 
2.1fi39 
3^172 

•♦•  8.7917 
6.M12 
2.5794 
8.9043 
34)644 

4  8.0121 
2.6468 
8.29S8 
2.9343 
3»0437 

4  3.6862 
3t0271 
2.1726 
4.6466 
2.7180 

I4  2J8460 
0.1QfiO 
4.1576 
2.5797 
3.2480 

2.7324 
4.900 
4w4O0O 
44)918 
3.6476 

4  1.7260 
3.4266 
6.6178 

^Am 

V  5.2062 

4  24Mn9 
3.6307 
4.6267 
2^6a6 
3.1802 

4  1.3319 
2.9642 
8.5628 
5Am 
2.51(8 

410.2910 
4  3^4669 


Amnal 
P.M. 


s 
4.0013 
4.0056^ 
4.0018 
4.0039 
4.0012 

-.0056 
>-.0O26 
«-.0C274 
4.0027 
.0000 

4.0086 
4*  .0160 
-*.000l 
4.0027 

•*.aoo« 

4.0026 

4.0000 

.0000 

4.0006 
.0000 

-.0002 
4.0008 
-.0002 

44)001 
.0000 

4.0006 
4.0006 
4.0006 
-.0018 
-.0013 

4.0001 

-.0081 
-.0001 
4.0161 
4.0020 

-.0028 
4.0118 
-.0038 
4.0047 
4.0002 

-.0066 
4.0012 
4.0025 
-.0039 
44)012 

-.0006 

4.0046 
4.0020 
^.0006 

-.0004 

4.0028 
4.0016 
-.0006 

-.0067 
4.Q02S 

-.0882 
4.0033 


Dedimikioa. 


f0 


+40  57  37.75 
+21  28  36.30 
+15  17  37.78 
+41  7  39.46 
-22  28  39.37 

-  5  11  19.66 
+88  23  27.83 
+79  8  812.94 
-16  17  57.35 

-  8  17  34.99 

+45  55  5.23 
+40  1  45.78 
-•  6  55  47.41 
-34  58  22.56 
+  6  16  41.76 

+28  32  28.14 
+63  0  7.99 
-20  49  20.24 
+32    8    2.80 

-  0  21  26.29 

+74  59  36.64 
-17  52  43.18 
+  9  26  11.05 

-  5  57  41.20 

-  1  15    6.89 

+21    5  41.43 

-  1  59  2.40 
^4  6  58.01 
+49  47  33.69 
-14  51    2.94 

-  9  41  49.44 
-65  45  55.97 
+39  7  35.44 
-20  53  5.87 
+  7  23  35.77 

-14  10  52.93 
+54  16  49.20 
+44  56  26.89 
+37  12  29.82 
+23  16    7.73 

-45  2  9.69 
+14  46  44.95 
+69  21  0.54 
+22  31  52.25 
+59    2  30.34 

-30  1  38.60 
+22  33  21.23 
+49  19  49.13 
-17  54  54.68 
+  4  38    4.47 

-52  39    5.82 

-  4  42  41.78 
+20  15  50.39 
+61  33  12.10 
-22  54    0.03 

+79  39  15.57 
+16  28    7.29 


Ammal 
Vttte- 
tion. 


AodobI 
P.M. 


ff 


5.981 
5.158 
54M8 
4.( 


ft 


Loa> 


44.782 
4.431 
4^610 
4.367 
4.S79 

43.8a 
ZMn 

4.015 
3.S64 
3J01 

48.198 
3.249 
2J070  )  -04)89 


-0.012 
—04)61 

-0401 
-O.Q60 
40.155 
-O.QB 
O4I60 

-0.4» 
-O.660 
-O.066 
-0.3B 
-O.0I7 

-0.177 
-O.O07 


2.818 
2.794 

42.719 


24S64 
2.482 
2.431 

424136 
24119 
1.992 
1.755 
1.456 


41. 
1.SO 
1.24S 
0410 
0.810 

40.774 

0.409 

0.848 

40.411 

-0.044 

40.088 


0.901 
0.885 

ijom 

-14Q8 
1.608 
1.6il 
1.872 
ljQ07 


-14 
2.000 
2.130 
2.828 
2.718 

-3.4VS 


-0.018 
-04)0 

40.017 
O.06D 
~O.0l5 
-0.00s 
48.091 

'-84n9 
-0.014 
-8.088 
-8.011 
-8.001 

-8.O08 

>^.oai 

48.018 
-0«6« 
48.088 

40.141 
-0.118 
-84)88 
-8.081 
-0.168 

48.2s 
-8.00 

-oaii 

-0.016 
40.080 

-8.098 
-0.U4 
-8.091 
484)81 
48.088 

484)88 
48.068 
-04B6 
*8.8» 
484B8 

-8.688 
-8.048 


r  Orionis,  eoiBp.  4a.2,  V\4  s.  f. 

a  Orionis,  red  star,  v&r.  Irreg.,  t».0- 

1».4 
9  AorigSD,  oomp.  7^^,  2".5ii«  pr. 


1  Puppis, star 5^.8, tl»,  ISDN's. 

If  Gem.,  vary  231<».4, 3^j»^^J2,  compi 

8».8,r'.2n.pr. 
8  Monoc.,  star  8b.5,  13".7  o.  f. 
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NtmeofSttt*. 

lOwnl- 

tnoe. 

Sp80» 

MAt 

Aimaal 
tioa. 

▲iiDml 
F.IC 

I^mM^mMimi 

Aimml 

Varia- 

tfon. 

Attitwl 

P.M. 

« 

h  m      • 

8 

I 

•         »           M 

ff 

0f 

in.  Aurig» 

5.7 

EO 

6  88    7.013 

44.1804 

->.0Q30 

+39  27  45.82 

-2J80 

-0.118 

r  Aigns 

8.2 

B8 

6  85  18.893 

1.8IM 

4.0008 

-43    7  80.85 

84)86 

-0.010 

8  Monocerotis               .  f 

4.7 

Oe5 

6  86  84.359 

8.304« 

.0000 

+  9  58  14.95 

8.198 

-0.006 

c  Geminortun 

8.2 

G5 

6  89   0.668 

8.M27 

-.0001 

+25  12  41.74 

8.414 

-0.018 

t  Geminorum 

84 

P5 

6  40  /«.001 

S.3I8S 

—.0076 

+12  58  68.88 

8.743 

-0.193 

i^Awngtb 

5.3 

GO 

6  40  58.809 

-M.3S94 

4.0018 

+43  39  80.51 

-8.406 

40.160 

a  €am8MajoiiB(8irtti«)  f 

-1.6 

AO 

6  41  87.364 

t.9434 

— J0373 

-16  36  19.86 

4A7 

-1.306 

18  Monocerotis 

4.7 

KO 

6  48  41.347 

8.1SS0 

-4)020 

+  2  30    2.78 

8.814 

-4>.016 

43  Oai]ielo]>aida]is  . 

6.1 

B5 

6  45    5.310 

•.4161 

44)021 

+68  59    0.54 

8.008 

40.013 

a  Pictoris 

8.3 

A5 

6  47  22.328 

0.CI74 

-.0104 

-61  51  19.58 

8J878 

40.238 

^  C^miiHvnim 

8.6 

A2 

6  47  31.119 

-f«.M78 

4.0O1O 

+34    3  82.51 

-4.178 

-0.660 

T  AlgUfl 

2.8 

KO 

6  47  67.050 

1.488S 

4J)034 

-50  31    9.12 

4.270 

-0.107 

15  Lynd8                       .  t 

4.5 

KO 

6  50  21421 

6.20M 

44)031 

+68  31  45.68 

4.409 

-0.130 

0  CanisMalorts 

4.2 

K2 

6  50  28.411 

2.78S0 

-4)001 

-11  56  14.39 

4486 

-0.607 

€  Gania  Majoiii            .  f 

1.6 

Bl 

6  55  28.889 

2.3175 

-.0001 

-28  51  44.49 

4.868 

40.603 

f  Gemliutfiim              .  f 

VOT, 

GO 

6  59  21.929 

48.M04 

-4)002 

+20  41  19.65 

-5.142 

-0.007 

o^OaDisMajoris 

8.1 

B5p 

6  59  41.035 

2.504» 

-4)006 

-23  42  55.74 

5.156 

40.005 

y  CanisMajoiiB 

4.1 

B5 

7    0    8.364 

2.7148 

44)063 

-15  30  50.96 

5.200 

-0.010 

$  GantffMajoris 

2.0 

F8 

7    5    8.246 

2.4|8t 

-4)015 

-26  15  55.21 

54n7 

40.003 

63  Auiigss 

5.1 

K2 

7    6    9.887 

4.1832 

44)052 

+89  27    8.69 

5.700 

-0.003 

61  Geminonun 

6.3 

Mb 

7    8  46.761 

48.4478 

4.0019 

+16  17  45.10 

-5.967 

-0.043 

7»Volaiitis     .               .t 

8.9 

KO 

7    9  26.773 

-O.5028 

44)004 

-70  22    9.41 

5.908 

40.078 

X  Gemtnomm 

8.6 

A2 

7  13  29.822 

43.4800 

-4)039 

+16  41    8.74 

64»4 

-0.045 

X  Aigus 

2.7 

K5 

7  14  19.037 

2.1190 

-.0008 

-36  57  12.12 

6.306 

•^).010 

$  Geminoruin               .  f 

8.5 

PO 

7  15  20.844 

48.5661 

-4)010 

+22    7  50.91 

6.487 

-0.015 

»To1aiiti8     . 

4.0 

F5 

7  16  52.898 

^.0206 

44)004 

-67  48  89.15 

-6.605 

-0.006 

i  C^minorum 

8.9 

KO 

7  20  45.628 

43.7299 

-.0086 

+27  57  29.81 

74)00 

-O.087 

i|^  GaxuB  Majoris 

24 

B5p 

KO 

7  20  55.892 

3.3738 

44)003 

-29    8  46.37 

6.925 

40.007 

GnxHiibndgeldOS 

5.8 

7  22  84.327 

6.3706 

44)018 

+68  37  51.69 

7.112 

-0.045 

fi  Oanifl  Ifinom 

8.1 

B8 

7  22  48.815 

8.3658 

-4)083 

+  8  27    5.54 

7.183 

-0.047 

p  Geminamm 

4.2 

FO 

7  23  58.103 

43.8635 

44)118 

+31  56  41.97 

-6.998 

40.183 

c  Aigu0                        .  f 

8.3 

K5 

7  26  41.606 

1.9019 

-4)072 

-43    8  19.74 

7.32B 

40.180 

a*Geininoruin  (Cmtar) . 

2.0 

AO 

7  29  29.900 

8.8825 

-4)144 

+32    8  56.95 

7.712 

-0.083 

a'Geminoniin 

2.8 

AO 

Aa  -^.240 

.... 

•  .  . 

A8      -4.12 

«... 

... 

n  Monoceiotis 

5.2 

F5 

7  33  18.009 

3.9818 

-4)066 

-  3  55  52.68 

7.915 

40.023 

a  Can.  MIn.  {Proeyon)    f 

0.5 

F5 

7  35    6.901 

48.1418 

-4)471 

+  5  25  51.03 

-  9.110 

-1.037 

tA  Lyncifl 

5.0 

A2 

7  86  14.854 

5.0912 

-4)043 

+58  53  56.88 

8.229 

-0.066 

K  Geminorom               .  t 

8.7 

G5 

7  39  87.254 

8.6260 

-4)014 

+24  35  27.21 

8.501 

-0.060 

0  Geminorum  (PoUux) 

1.2 

KO 

7  40  26.395 

8.6751 

-4M70 

+28  13  13.97 

8.560 

-0.055 

4  FuppiB 

5.1 

F2 

7  42  15.853 

2.7636 

-4)003 

-14  22    6.54 

8.658 

-0.003 

t  Ai]g^ 

8.5 

GO 

7  45  55.781 

42.5238 

-4)004 

-24  39  29.37 

-8.988 

0.000 

^  Geminorum 

5.0 

A2 

7  48  86.263 

^.6750 

-4)090 

+26  68  26.65 

0.174 

-0.027 

26  Lynds 

5.7 

KO 

7  48  53.674 

4.3796 

-4)033 

+47  46  23.88 

0.175 

-O.0O5 

Gioomfaiidge  1S74     . 

5.6 

KO 

7  50  89.003 

7.3148 

-4)023 

+74    8    1.51 

0.8tt 

-0.687 

X  Aigaa 

8.6 

B8 

7  54  44.721 

1.5857 

-4)043 

-52  46    2.77 

0.816 

40.006 

e»  Oandi                • 

5.9 

KO 

7  56    5.575 

48.6832 

44)008 

+25  36  46.28 

-9.720 

-0.604 

X  Geminorum 

5.0 

KO 

7  58  86.508 

8.6696 

-.0013 

+28    1  10.73 

9.970 

-0.053 

27  Lynci8 

4.9 

A2 

8    2  26.983 

4.5278 

-4)033 

+51  44  19.20 

10.210 

-0.003 

p  Annis                 .        • 

2.9 

F5 

8    4    8.201 

2.5547 

-.0005 

-24    4  22.02 

10.282 

40.053 

8  H.  Urn  Mijodb 

5.5 

G5 

8    4  62.265 

8.0060 

44)003 

+68  42  40.75 

iej84 

40.005 

Y  Aigufl                        .t 
f  Oancri  (mean)    .        .  f 

2.2 

^ 

8    7    4.096 

41.8498 

-.0008 

-47    6    1.45 

-10.664 

-0.011 

4.7 

8    7  87.574 

8.4440 

4.0051 

+17  53  24.60 

10.723 

-0.129 

Bradley  1147     . 

5.7 

G5 

8    9  31.913 

7.6677 

4.0077 

+76    0  10.97 

10.748 

-O.008 

9D  Puppie 

6.0 

G5 

8    9  89.345 

2.7579 

-4)009 

-15  32  46.80 

10.744 

40.001 

fi  Cancri 

8.8 

K2 

8  12  10.682 

8.3153 

-4)085 

+  9  25  59.00 

10.968 

-O.062 

81  Lyncis 

4.4 

K5 

8  17  22.015 

44.1198 

44)015 

+43  26  45.60 

-11.408 

-0.100 

-M  ^^1             « 

5.9 

FO 

8  18  47.132 

48.4888 

-4)088 

+18  35  24.00 

-11.441 

-0.081 

8  ll(»ioe.,oonip.  9>^A,  3''.9s. 


t 

3 


yVolaatlt,  oomp.  9^.S,  vr.9  n.  pr. 
9  Q^m.,  comp.  m,  T',0  a.  pr. 
0  Argofl,  sUr  ^,  28".4  d.  f. 
K  Oem.,  oomp.  8b.5,  6".6  s.  pr. 


y  Al918,ltar»>,42".88.W. 

r  Canorf ,  triple;  blnilfy  8«.6, 9m:9»  1", 

with  oomp.  Oi*.o,  y'.4  s.  t 


FosltioiM  given  for  Slrins  aod  Prooyoo  are  those  of  the  eenteri  of  their  orbits.  Corrsotions  given  oo  page  x  remain 
to  be  applied  to  reduce  to  the  posttioos  of  the  stars. 
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Name  <if  Bi»r, 


«  Aigna 
30  Monocerotis 
0  Ohanueleoiitis 
o  Uraae  Majoris 
Groombndge  1450 

ii  Gancd 

Groombrldge  1446 
a  Hydi» 
ff  Hydsm 
y  Omen 

6  Cancri 
a  PyxJdis     . 
i  Oancri 
3  AigU8 
c  Hydt» 

^^Caacnimean) 
t  Uydrm 
t  UrBseMajoris 
a  Caxtcii        • 

K  UiBBd  Majoria 
a^  Uraea  Majoris 
K  Cancii 
X  Aigiifl 
$  Hydisa 

/9  Alf^ 
83  Oancri 

I  AlgUB 

40  Lynds 
$  Pyxldis     . 

a  Hydnd 
h  UrseeMajorifl 
(f  Ursed  Ma^oris 
$  UrBse  Majoris 
V>  AiguB 

{  LeoniB 

10  Leonis  Minaris 
o  Leonis 
$  Antlias 
c  Leonis 

V  Aigus 

V  Ursse  Majoris 
6  Sextands  . 
fi  Leonis 

Grooinbri<]ge  1686 

19  Leonis  Minoos 

^  Aigus 

«r  Leonis 

ff  LeoniB 

a  Leonis  (iZej^iia) 

X  Hydi» 
a  Velomm    . 
82  UrsBB  Majoris 
{-  Leonis 
X  Urso  Majoris 

y  Leonis  pr.  . 
11  Urae  Majoris 


t 


MBgaJr 

tttde. 


1.7 
4.0 
4.3 
8.5 
6.0 

5.5 
6.3 
4.2 
4.5 
4.7 

4.2 
8.7 
4.2 
2.0 
8.5 

5.5 
8.3 
8.1 
4.3 
5.1 

8.7 
4.0 
5.1 
2.2 
8.8 

1.8 
6.6 
2.2 
8.3 
4.9 

2.2 
8.8 
4.6 
8.3 
8.6 

6.1 
4.6 
8.8 
5.0 
8.1 

8.2 
8.9 
6.0 
4.1 
6.0 

5.2 
8.7 
4.9 
8.6 
1.3 

8.8 
4.1 
5.7 
8.6 
8.5 

2.6 
8<2 


8peo- 
tram. 


EOp 

AO 
KO 
GO 
EO 

KO 
KO 
AO 
KO 
AO 

KO 
B2 
G5 

AO 

F8 

KO 
KO 
A5 
A3 
B3 

AO 
F8 
B8 
K5 
AO 

AO 
F5 
FO 
K5 
Ma 

K2 
FO 
GO 
F8 
F5 

G5 
G5 

F5p 
F5 

GOp 

FO 
FO 
A3 
KO 
KO 

F5 
B5 
Ma 

1^ 

KO 
A2 
A3 

FO 
AO 

KO 
K5 


Rlf^t 


h  m  • 
8  2052.416 
8  21 89.866 
8  23  8.862 
8  2337.969 
8  27  43.261 

8  28  5.180 
8  30  60,902 
8  33  26.353 
8  34  34.668 
8  38  39.584 

840  8.496 
8  40  22.617 
8  41  51.647 
8  42  29.467 
8  42  32.479 

8  49  22.092 
8  61 10.026 
8  63  44.322 
8  64  6.846 
8  55  0.903 

8  58  10.325 

9  3  22.594 
9  3  24.981 
9  5  8.169 
9 10 12.280 

9 12 19.670 
9  14  31.191 
9  14  66.802 
9  16  11.193 
9  17  66.838 

9  23  89.396 
9  25 14.472 
9  27  26.240 
9  27  31.000 
9  27  82.761 

9  27  88.157 
9  29 19.704 
9  86  52.984 
9  40  38.100 
9  41 18.824 

9  45  6.191 
9  46 18.902 
9  47  12.210 
9  48 13.005 
9  51 16.864 

9  52  47.449 

9  54  3.066 

9  65  59.285 

10   2  68.313 

10   4  6.814. 

10  641.278 
10  11 22.426 
10  12 14.606 
10  12 14.663 
10  12 16.786 

10  15  33.871 
10 17  84,200 


AnnQal 

Vaa»- 

tton. 


•1-1*2189 
+2.0194 

4^.0083 
8.9979 

-I4.4T87 
6.7137 
8.1778 
8.1180 
8.4761 

4«.4|82 
2.4112 
8.0109 
1.0516 
8.1794 

•I-8.0609 
8*1741 
4.1805 
8.2840 
1.4678 

44.1665 
5.3155 
8.2522 
2.2664 
S.1233 

•M).6681 
8.3629 
1.6039 
8.6622 
2.0615 

-1-2.9486 
4.7601 
6.3519 
4.0876 
2^097 

4«.2864 
8.6637 
8.2045 
2.6738 
8.4101 

•fl.5006 
4.2881 
8.0844 
8.4161 
5.4196 

+8.6888 
2.1021 
8.1718 
8.2721 
8.1977 

+2.9^ 
2.5135 
4*3877 
8*8414 
8«6892 

•f8.3106 
4-3.5641 


P.M. 


'-.0042 
-.0099 
*.0451 
-.0160 
-.0082 

-JXtt5 
-.0043 
-.0048 
-.0008 
-.0071 

— U)009 

^.0003 
-.0006 
— i)085 
-4)127 

4- .0084 
-.0060 
-J0485 
4X024 
-.0084 

-.0037 
-J0003 
-J0Q12 
-J0015 

4J0068 

-xaio 

-J0076 
-.0065 
-.0178 
-.0048 

-jOOIO 
4J0183 
-.0111 
-.1026 
-J0181 

-4)068 
44)011 
-4)096 
-4)036 
-4)064 

-4)085 

-4»82 
4- .0011 
-4)171 
-4)197 

-4)U1 
-.0033 
-4)029 
-4)022 
r-4)li89 

•J)»7 
-.0153 
-4)140 
4-4)014 
-4)142 

»f  4)212 
r-.0Q06 


ff 


*59  15    6.21 

-  3  88  40.32 
-77  13  37.32 
+60  59  13.20 
+38  17  80.54 

+20  42  49.77 
+73  54  89.4Q 
+  5  59  0.97 
+  3  37  23.62 
+21  45  25.67 

+18  26  57.08 
-32  53  60.37 
+29  3  12.44 
-54  24  53.92 
+  6  42  47.66 

+80  52  59.95 
+  6  15  2.99 
+48  21  24.16 
+12  10  5.40 
-58  55  13.30 

+47  28  25.95 
+67  27  88.21 
+10  59  27.31 
-43  6  83.26 
+  2  39    9.26 

-69  23  15.29 

+18  2  42.81 
-68  56  20.74 
+34  43  64.03 
-25  37  29.22 

-  8  18  40.00 
+63  24  46.49 
+70  10  68.99 
+62  2  34.18 
-40    6  58.67 

+11  39  17.88 
+36  46  12.91 
+10  16  25.38 
-27  24  9.51 
+24    8  36.61 

-64  42  2.78 
+69  24  57.01 

-  3  52  8.98 
+26  23  8;90 
+73  15  38.69 

+41  26  14.48 
-64  11  12.45 
+  8  25  43.08 
+17  9  12.08 
+12  21  31.39 

-11  57  29.08 
-41  43  80.69 
+65  30  29.21 
+23  48  69.61 
+43  18  62.24 

+20  14  48.26 
+4154    8.60 


V«rte- 
tion. 


-11*562 
U.686 
11.696 
U.868 
12.288 

-12.124 

ia.379 
12.458 
13.681 
12.888 

.-48*184 
12.899 
18.060 

js.im, 

18.108 


18.611 
14.080 
UJSHS 
18.881 

«44.m 
14.448 
M.897 
14.490 
1^*106 

-14.822 

15*139 
15.061 
15.127 
16.271 


15.622 
15j094 
16JS13 
15.Z38 

^5.880 
15.888 
16.295 
16.428 
16«G06 


ft  Canori,  star  (^.6, 80".6  a.  pr, 
8  Axgiu,  camp.  S".  8"  8. 
•  HydrsB,  trQiie;  binary  8».5,  6".8, 
0^.2,  with  comp.  ?b.8,  3".3 


«•  Oanerl,  dap.*  5h.9,  ••.4.  l".4 
5>  Carinn,  coiiip..7^.2, 5*  i. 


4'  Ai8a«fdiip.,»*.8, 
u  AipjB,  eomp.  ^1 
y  Leools,  oomp.  j^, 


^16.< 
16.840 
16.802 
16.876 
174X85 

-174M6 
17.U4 
17.206 
17.402 
17J88 

-17.782 
17JB03 
17.882 
17.879 
17.910 

-1&162 
-18*049  i 

0"*8' 

4".98.t 

a".7a.t 


P.M- 


404)08 
-0.019 
+0.6IS 
-0.111 
-0J30 

«04W 
-0.117 
-O.0M 

-o4na 
-4>.oa 

-0.9i0 
40.011 

-4).on 

-0.100 
-04)18 

-0.021 
404)07 
-0.948 
-0.042 
-04)10 

-0.067 
-OU)60 
-O.018 
-04)07 
-0.312 

404)01 
-OJ86 
404)06 
40.0U 
-OjOS2 

40.088 
404)04 
4O.071 
-0.54S 
404)08 

-OjQBi 
-4).021 
-04)33 
40.Q29 

«OJn7 
-0.157 
-O.088 
-O.054 
-^4)60 

-04)22 
-0.020 
-0.087 
-0.004 
-O.0Q2 

-04188 
40.032 
-O.012 
-04)68 
-0408 

-0.152 
40.027 
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FOB  JANUARY  04.048.  WACmNGTON  MEAN  TDfB. 


NtmeofStar. 

tuSt 

spec- 
tram. 

RiKht 

Anniial 

Ansoal 
P.M. 

DeeOiMtko. 

Anniml 
Varia- 
tion. 

Annual 
P.M. 

ao  H.  Unoa  liajorifl 

4.9 

AO 

10 18  28.285 

fl 

B 

44.3162 

-.0084 

•     9      0f 
+65  58  17.86 

-18.125 

-.0.018 

M  Hydz» 

4.1 

K5 

10  22 13.289 

.3.9007 

-.0069 

-16  25  38.64 

13.827 

-0.079 

31  Leonia  Miaons  « 

4.4 

KO 

10  23  15^12 

3.4777 

-.0094 

+37    7    3.23 

18.898 

-0.112 

or  Antlua 

4.4 

K5 

10  23  29.343 

2.7439 

-.0090 

-30  39  37.49 

18.817 

-0.023 

36  TJnn  BfUjoriB     . 

4.8 

F6 

10  25  8U48 

3.8(75 

-.0208 

+56  23  28.55 

18.405 

-0.089 

9  H.  Draoonifl 

5.0 

G5 

102820.275 

+5.1711 

-.0084 

+76    7  32.64 

-18.472 

-0.609 

p  JjeosoB 

B.8 

W 

10  2836J043 

3.1912 

-J00D4 

+  9  43    7.51 

18.476 

-0.003 

33  Sextantifl  . 

6.4 

10  37 19.992 

3.0118 

-.0100 

-  1  19  13.38 

18.866 

-6.110 

41  LeaniB  Minoiis  . 

5.0 

A2 

10  89  4.175 

3.2968 

-.0064 

+23  36  27.53 

18.799 

40.009 

#  AlgOB 

B.0 

BO 

10  40  5.888 

3.1134 

-X043 

-63  58  32.30 

18.869 

-0.927 

42  Leonifilfiaarffl  . 

5.4 

B9 

10  41 25.239 

43.3414 

-.0084 

+81    6  14.58 

-18.990 

-0.041 

ifAipia                •        .t 

for. 

Pec. 

10  41 57.199 

2.3119 

-.0002 

-59  15  49.28 

18.908 

-0.009 

§1  Aigns                        .f 

2.8 

G5 

10  43  19.481 

2.5^45 

4.0066 

-48  59  50.97 

19.015 

-0.061 

4.6 

B3 

10  45   2.788 

0.5991 

-.0192 

-80    7    5.60 

18.986 

-0.004 

2  Leonis 

5.3 

AO 

10  45   8.255 

3.1160 

4.0001 

+10  58    7.62 

lojno 

-4.083 

F  HydxBd 

8.3 

Ma 

104540.566 

42.9188 

4.0061 

-15  46  28.03 

-18.790 

40.211 

46  Leonia  Mittorifl  . 

B.9 

KO 

10  48  50.561 

8.3922 

4.0074 

+34  38  47.60 

12.370 

-0.288 

54    heoBOB                     .t 

4.5 

AO 

10  51 17.076 

8.2122 

-.0060 

+25  10  36.42 

19.169 

-0.018 

(  Antlitt 

4.7 

KO 

10  52  59.497 

2.7968 
4.8^37 

4.0112 

-36  42  26.87 

19.882 

-6.138 

Groooxbridge  1706 

6.8 

05 

10  53  85.883 

-.02M 

+78  11  66.82 

19.945 

^.OU 

€t  Crateiis                    • 

4.2 

KO 

10  55  52.500 

4919210 

-.0327 

-17  52  21.78 

-19.168 

40.108 

<f  LeoniB 

5.0 

KO 

10  56  25.778 

8.0990 

4.0004 

+  42  50.19 

19.801 

-0.022 

0  Uran  Majoria 
a  UiBBd  Majolis      . 

2.4 

AO 

10  57   1.510 

8.6876 

4.0106 

+56  48  41M 

19.907 

40.026 

2.0 

KO 

10  58  48.810 

8.7)46 

-.0164 

+62  10  59.49 

19.406 

-0.071 

X  Leoidfl 

4.7 

FO 

11   0  58.493 

8.0968 

-.0284 

+  7  46    8.12 

19.498 

-0.041 

p^LecfioB       .       . 

5.7 

KO 

11   249.429 

48.0912 

-.0218 

+  2  23  24.75 

-19.50i5 

-0.060 

^  Uraeo  Majoiis 

8.2 

KO 

U    510.889 

8.3833 

-.0068 

+44  55  58.29 

19.507 

-0.038 

J3  Crateris 

4.5 

A2 

11   7  43.269 

2.9483 

.0000 

-22  23  20.30 

19.682 

-0.106 

6  LeoDis 

2.6 

A2 

11   9  51.408 

8.1H6 

4.0106 

+20  57  43.89 

19.708 

*0.141 

e  Leonia 

8.4 

AO 

1110   2.610 

8.180Q 

-.0040 

+15  52    1.36 

19.656 

-0.065 

F  UrasaMiqoria 

$.7 

KO 

1114   9.789 

48.2460 

-.0016 

+83  31  51.89 

-19.619 

40.026 

d  Grateria     . 

8.8 

KO 

11 15  20.368 

2.9977 

-.0068 

-14  20  43.60 

10.471 

40.195 

a  Leonia 

4.1 

AO 

1117  0.745 

8.0048 

-.0062 

+  6  28    4.98 

19.706 

-0.013 

«-  Gentanii    . 

4.8 

B5 

11 17  21.181 

2.7276 

-.0041 

-54    3    3.79 

19.712 

-0.018 

A  Leonia              «.       .f 

4.0 

F5 

U  19  45.276 

8.1283 

4.0108 

+10  58  12.21 

19.820 

^.<M 

r  Leonia 

(.2 

KO 

11 23  49.413 

48.0657 

4.0006 

+  3  17  49.24 

-19.812 

-0.016 

X  Draconia    .. 

4.1 

Ma 

11  26  40.407 

8.5910 

-.9072 

+69  46  2L99 

19.854 

-0.021 

^  Hydxn 

87 

G5 

1129  8.845 

2.9471 

-.0158 

-31  24  53.77 

19.917 

-0.065 

XOentftUii    . 

8.8 

B9 

1132  4.898 

2i7524 

-.0073 

-62  34  87.64 

19.928 

-0.037 

V  Leonia 

4.6 

KO 

11 32  51.186 

8:0716 

.9000 

-  0  22  54.93 

19.806 

40.089 

w  OhamiBleontia   ^  .    • 

5.7 

PO 

11  33  57.099 

42.4«3 

-.0328 

-75  27  13.27 

-19.938 

-0.038 

3  Draconia    . 

5.5 

KO 

1138   1.603 

8.36B9 

-.0060 

+67  11  15.84 

19;918 

40.035 

f  Grateria     . 

4.9 

G5 

11 40  42.343 

8.03R2 

4.0013 

-17  54  21.83 

20.015 

-O.041 

X  UraoB  Hajoria 

0  Leonia  (DenOfoia)     . 

8.8 

KO 

11 41 49.986 

8.17B3 

^.0126 

+48  13  22.85 

19.962 

40.090 

2.2 

A2 

11 44  58.839 

8iM91 

-^.0341 

+15    1    9.56 

20.190 

-0.118 

fi  Ytiginia     .       . 

8^ 

ra 

11 46  8L686 

43.1261 

4.0496 

+  2  12  56.31 

-20.285 

-0.275 

Groomfaridge  1890 
r  TJia»  Majona     « 

6.5 

G5 

11 48  22.410 

8.4652 

4.3399 

+38  17  84.69 

25j88r 

-5.784 

2.5 

AO 

11 49  37.859 

8.1678 

4.0115 

+54    8  22.41 

204190 

40.004 

w  Virginia     . 

4.6 

A3 

11  56  46.403 

8j07^1 

-.0009 

+  73  37.50 

20.978* 

-^>.082 

o  Viigtnia.    . 

4.2 

G5 

12   1   8iK78 

8J0S9O 

-•-.OliS 

:+  9  10  37.91 

20J618 

40.082 

3  Gentanzi    . 

2.9 

B3p 

12  412.277 

48i)0T2 

-.0060 

-50  16  87.41 

-20.072 

-O.08O 

€  Corvi 

3.2 

KO 

12   6   0.452 

84)610 

-.ooa 

-22  10  29.70 

20.036 

40.003 

4  H.  Dxaoonia 

8.1 

A5 

12   8  28J31 

2.8418 

4.0026 

+78    3  38.67 

20.012 

40.019 

^  Onida    .   •       ... 

3.1 

B8 

12  10  53.595 

8.1776 

4.0021 

-58  18  15.51 

20.661 

-0.088 

a  Uxam  Ifajoiia 

3.4 

A2 

12  11  28.568 

2.9618 

4.0150 

+57  28  87.46 

20.015 

40.005 

T  Corvi 

2.8 

B8 

12  11 41.851 

48.0613 

-.0114 

-17    5  51-84 

-90.003 

40.017 

2  Oanum  Venatiooram  t 

as 

K5 

1212   7.401 

43^0119 

4.0038 

+41    6  19.08 

-20.068 

-0.046 

f  AxgOB,  TttT .  invB.,  1b.6-0"w6 
^  Azsii0,ooiiip.  >,2".2n.L  ' 


9  CkaSL,  star  B^Ji  pr. »,  W»*  n. 
54  Leonis,  comp.  6»4I,  6".4  a.  f. 


1  Leonis,  conp.  0^8,  y.6  n.  f. 

2  Can.  Ven.,^ar  »-,  IV'A  s.  pr 


TEN-BAY  STAE8.  1920. 


FOB  JANTJART  <H.MS,  WA8liIIIGl!0N  MEAN  TDCB. 

Name  of  Star. 

IfMnl- 

toae. 

Speo- 

BiAt 

Annoal 

Varia^ 

tioi. 

P.M. 

!,-«*-. 

Amnal 
Vttiik. 
tlco. 

P.M. 

fi  Ghamseleontifl    . 

4.4 

B5 

h  m      a 
121387.188 

8 

-f8.a7S 

8 
-U)18B 

-78  52    4.91 

-19.983 

•M>.6I7 

ir  VirginiB 

4.0 

AO 

12  15  48.776 

tsam 

-.0016 

-0  13  20.38 

80JB8 

-OJT 

a^Cnicis 

1.6 

}BI 

12  22  8.125 

B.3155 

-0)064 

-62  39  21.40 

19.8»i 

-ojg» 

o^Cmcifl 

2.1 

A<K    +0.624 

•    •    •     • 

•     •     • 

A8       -1.83 

.    a     •     • 

•    •   • 

20  Conue 

6.7 

A2 

12  2542.271 

8U>179 

+.0086 

+21  20  20.32 

19.356 

-0J9I 

a  Corvi                         .  t 

8.1 

AO 

12  2548.370 

4«.1M 

-J0160 

-16    4  12.6» 

-ttOMB 

-O.U0 

y  Orucis                        .  f 

1.6 

Mb 

12  26  42.944 

8.3163 

-0)088 

-56  39  54.75 

9oaio 

-0.211 

8  Canum  Yenaticorum 

4.3 

GO 

12  29  56.905 

8.8(54 

-0)617 

+41  47  31.03 

18.8M 

-H)JS9 

K  Draconis    . 

3.9 

B5p 

12  30   4.652 

8.5750 

-0)113 

+70  13  44.66 

19.868 

-^jm 

$  Corvi 

2.8 

G6 

12  3010.843 

8.1481 

—0)008' 

-22  57  16.21 

19.988 

-4»j6H 

24  Cooue  M^.                  .  t 

5.2 

KO 

12  31  7.063 

+8.0104 

-0)067 

+18  49    1.96 

^9.848 

+ojea 

«r  Musce 

2.9 

B3 

12  32  23.709 

8.5486 

*0)088 

-68  41  41.80 

19.874 

-0.6» 

X  Yirginifl 

4.8 

KO 

12  35   6.918 

8.0641 

—.0066 

-  7  33  19.86 

19.941 

-9.611 

T  Centauri    .                .  t 

2.4 

AO 

12  37   5.841 

8.3987 

-0)106 

-48  31  14.49 

19.908 

-OjOBB 

y  YiTgiiiiB(m«(m)          .f 

2.9 

PO 

12  37  36.409 

8.0400 

-01088 

-  1    0  38.94 

19.773 

44)j001 

p  Yirginifl 

5jO 

AO 

12  37  50.160 

+8.0178 

+0)068 

+10  40  34.24 

-19.879 

-9.ier 

76  UiBse  Majoris 

5.9 

AO 

12  38   4.542 

8.8896 

-0)005 

+63    9    7.52 

19.797 

-00)18 

^  Cruds 

1.5 

Bl 

12  43   2.100 

8.4856 

—0)064 

-59  15    6.32 

19.798 

-0.9B 

31  OoDue 

5.1 

GO 

12  47  48.178 

8.9835 

-.0088 

+27  58  32.61 

39.985 

-•0B4 

n  Centauri    . 

4.3 

A5 

12  49  0.003 

8.3148 

+.0080 

-39  44  38j64 

VtJtM 

-90BS 

c  UrasB  Majorifl  (jllioXfc) 

1.7 

AOp 

12  50  30.878 

•f8.8«88 

+.0138 

+56  23  37.74 

-190(78 

-^Mi 

a  YirginiB 

$.7 

Ma 

12  51 34.371 

8.0808 

-.0818 

+  3  49  54.99 

19.000 

-^jm 

a  Caniim  Yenat.  Mg.     .  t 

2.9 

^•1 

12  52 17.286 

8.8609 

-0)268 

+38  45    0.55 

19.477 

4«0N8 

3  Muscee 

$.6 

12  56  44.489 

4.0799 

+.0497 

-71    7    3.57 

10.485 

-«.681 

€  Yirgiiiis 

3.0 

KO 

12  58 11.673 

2.9885 

-.0186 

+11  23  19.79 

190»8 

48.615 

B  Yiiginifl             .        .f 

4.4 

AO 

13  5  48.346 

43.1686 

-.0099 

-  5    6  44.06 

-19J94 

-0.646 

43  Conue 

4.3 

GO 

13   8   8.525 

2.8638 

-.0569 

+28  17    0.18 

18.287 

4^.839 

20  Canum  Yenaticorum 

4.7 

PO 

13  13  57.583 

2.8650 

-.0064 

+40  69  36.62 

18.905 

4«0)15 

y  Hydne 

3.3 

G5 

13  14  34.107 

3.2984 

+.0046 

-22  44  59.35 

190N9 

-90)63 

i  Centauri 

2.9 

A2 

1316   5.553 

3.3633 

-.0264 

-36  17  26.55 

190M7 

-9.66: 

r'UrHeMaj.(lfiuar)     .f 

2.4 

AOp 

13  20  42.614 

+2.4813 

+.0183 

+55  20  34.14 

-18.864 

-0.Q6D 

^^  UrasB  Maioris     . 
a.  YifpmAiJSpim) 

4.0 

AO 

Aa    +0.918 

.... 

•  .  • 

A8     -12.42 

.... 

... 

1.2 

B2 

13  20  58.562 

3.1878 

-.0028 

-10  44  38.72 

18.980 

-90)0 

Groombndge  2001 

6.1 

K5 

13  24   5.489 

1.5847 

+.0012 

+72  48  23.70 

18.780 

-0.019 

70  YirginiB     . 

5.2 

G5 

13  24  31.029 

2.9840 

-.0168 

+14  12  20.38 

19.989 

-9JM 

r  YiisiniB 
17  H.  Canum  Yenaticorum 

3.4 

A2 

13  30  36.899 

43.08*8 

-0)195 

-  0  11  14.15 

-18.489 

490)9' 

5.0 

PO 

13  31 13.616 

2.8812 

+J073 

+37  36  31.09 

18.482 

-OOMM 

€  Centann    . 

2.6 

Bl 

13  3448.476 

8.7832 

-.0089 

-53    3  37.10 

18J94 

-0.66» 

m  Yiiginis 

5.2 

Ma 

13  37  24.637 

8.1458 

-.6078 

-  8  17  59.26 

18.289 

•kQjm 

r  Bo6tt0 

4.5 

F5 

13  43  27.623 

2.8806 

-0)841 

+17  51  17.75 

18.011 

48.0B 

n  Ur8eeBiajoris(ii£ka«0 

1.9 

B3 

13  44  23.444 

+3J675 

-.0118 

+49  42  43.49 

-480M 

-OOIB 

89  Yiiginis 

5.1 

KO 

13  45  31.251 

8.2549 

-.6077 

-17  44  10.12 

17.968 

^0)11 

r  CenUuri    . 

3.1 

B2p 

13  50  32.405 

8.73B0 

-.6070 

-46  53  42.87 

17.892 

-4>.0lt 

iy  Bo6tis 

2.8 

GO 

13  50  52.538 

8.8567 

-.0044 

+18  47  53.64 

18.108 

-8J0 

e  ApodiB                      .  t 

mr. 

Mb 

13  57  28.951 

847660 

-0)888 

-76  24  41.33 

17.668 

-ojm 

11  BodtiB 

6.1 

A3 

13  57  82.893 

4-8.7214 

—.6060 

+27  46  20.64 

-17.481 

48096 

r  Yiiginis 

4.3 

A2 

13  57  34.422 

8.0518 

+.0010 

+  1  55  52.07 

17.496^ 

H>0)8I 

^  Centauri    . 

0.9 

Bl 

13  58  9.859 

4^101 

-.0038 

-59  69  16.95 

17.472 

-o.on 

r  Hydro 

3.5 

KO 

14   148.674 

8.4108 

+.0031 

-26  17  51.47 

17.428 

-0.140 

tf  Centauri    . 

2.3 

KO 

14   158.081 

8.6212 

-.0487 

-35  68  37.24 

17.788 

-8.515 

a  DraconiB    . 

3.6 

AO 

14   213.427 

+1J83I7 

—.0071 

+64  45  28i» 

-17.268 

40.0U 

d  Bodtis 

4.8 

F5 

14   6  45.074 

8.7870 

-.OOU 

+25  28  11.89 

17J86 

-OOffS 

K  Yuginifl 

4.3 

KO 

14   837.547 

+3.1974 

+.0006 

-  9  54    7.11 

18.888 

48.112 

4  Uraes  liinoris 

5.0 

KO 

14   9   8.222 

>0.2742 

-.0108 

+77  55  24.12 

16.928 

48.069 

«  Yiiginis     . 

4.2 

F5 

14  11 49.020 

+8a4|0 

-.0018 

-  5  37    9.57 

17.947 

-8.411 

a  Bo5ti8  {ArcbmiM) 

0.2 

KO 

1412  0.708 

+8.7316 

— .0778 

+19  35  63.M 

-18.814 

-2001 

XBo6ti0 

4.3 

AO 

1413  20.654 

+8.8889 

-.0178 

+46  27  18.47 

<^1A.8B8 

48.151 

»  Ck)rrl,ftar8B,M"«48.pr. 
t  Crada, star 9*.e, W'n.L 
34  Com»,  star  a-.7l  20".6  pr. 
7  Cent.,  dup.,  ^.1, 9^,\".1 

y  WVapa^XAmgf,  >«.7,  >^7,  «".«, 
a  Can.  Ven.,  star  5«,  19" .8  s.  pr. 

PUia.  ytt^,  atir  Aioor  o^  t  t^a 

222"  n. 
8  Apodis,  Tar.  iriec.,  b^A-^A 

•  Virg 

inis,  comp.  ^,  T 

M  n.  pr. 

1 
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Nm6of8t«r« 


BCaftni- 
tuae. 


X  Viigiaii    . 
2Libn»       .       . 
e  Bodtte 

^  Viiginis   . 

5Ura»Miiu]rii   . 
p  Bodtis 
yBoMa 
V  CoDteuTi  . 
^Bodtu 

a  Ceattturi  . 
33  Bodtis      , 
o  Apodis 
M  VugLnk    . 
cBo6ti8 

IMYitgam    .       . 
8  Lime 
a  Lifane 

GuMxnbridse  2164 
19  UiBBi  Minork   . 

t^Lifane 

PiaB9ii221 
fi  Lupi 
a  Libne 

0  BoOtiUB         4 

7  Scorpii 
^  Bodtis 
eBoatiB 
f  Lupi 

<  LiboB 

3  SerpeEotiB 

7  Tniogoli  Aastndtt 

6  Bodtis  '     •        • 

7  Unn  MiBOik  . 

At  BodtfB  pr. 
r^Sefpentas 
t  DracGiufl  . 

fi  Coroiiad  BoreallB  -, 

f^  Bodtis      . 

7  Lupi  (mean) 

7  Libne 

a  CoroxuD  Borealk 

C  CoroiuB  BorealiaMf. 

a  Serpentis 

fi  Serpentis 
K  Serpentis 
M  Serpentis 
12  H.  t^acoiiis     .    « 

i  Serpmtis 

f  UrsK  Minoria   . 

^  Tiianguli  Australjs 

X  Libne 

7  Setrpentis 

»  Scorpii 

<  Coc«»sB  Borealifl 

^  Vlreiriis,  oomik.  9»,  4".6  s.  t 
•  BoOtls,  Gomp.  5-.1, 2".8  xl  pr. 


4,6 
6.3 
4.1 
5.4 
5.0 

4.4 
3.8 
3.0 
2.6 
4.5 

0.1 
5.4 
3.8 
4.0 
2.7 

3.8 
5.3 

2.9 
5.7 
2.2 

&6 

5.8 
2.8 

3.6 

3.4 
4.7 
M 

a.5 

4.7 

6.4 
3.1 

a5 

3.7 
3.1 

4.5 
5.5 
3.5 

a7 

it 
s.o 

4.0 
2.3 
5.1 

2.8 
3.7 
4.3 

a6 

5.1 

3.8 
4.3 

ao 

5.1 
3.9 

3.0 
42 


8pee- 
tnzm. 


A2 
KO 
P8 
A5 
KO 

Kt 
KO 

^ 

GO 
AO 
K5 
F5 
KOp 

AQ 
F5 
A2 
K2 
M 

KO 
AO 

^^ 

G5 

Ma 
KO 
FO 
KO 
AOp 

KO 
AO 
KO 
B8 
A2 

PO 
Ma 

KO 
KO 
Fp 

K5 
BS 
KO 
AO 
B8 

Kb 
A2 
K5 
AO 
A2 

AO 
A2 

PO 
B3 
F8 


Right 


]|  m  s 
14  14  46.636 
1419  7.150 
14  22  28.450 
14  22  44.073 
14  24  4.726 

14  27  40.508 1 
14  28  22.967 
14  28  51.461 
14  80  25.219 
14  31 11.875 

14  34  9.224 
14  35  51.671 
14  37  50.900 
14  38  50.527 
14  41 29.595 

14  42 12.181 
14  46  15.503 
14  46  26.951 
14  49  24.486 
14  50  56.457 

14  52  26:488 
14  52  26.583 
14  5$  16.923 
14  56  41.698 
14  58  65.962 

14  69  23.029 

15  1  1.046 
15  8  47.230 
15  631.699 
15  7  39.437 

15  11 12.648 
15  11 25.034 
15 12  16.664 
15 12  41.969 
15  20  50.720 

15  21  28.095 
15  22  4.664 
15  23  8.994 
15  2$  44.491 
15  24  3L844 

15  28  3.348 
15  29  48.194 
15  31  2.915 
15  31 18.010 
15  86  21.931 

154019.862 
15  42  29.720 
1545  8.263 
15  45  26.592 
15  45  26.592 

154649.590 
15  46  53.101 
1548  4.786 
15  48  41.184 
15  52  45.416 

1564  0.515 
15  6416.466 


Annnal 

Varla^ 

tlon. 


8 

•l'3.24I6 
3.2M4 
2.0432 
2.79Q2 

+3.QeiM 

-<I.1570 

+2.«B64 

2.4110 

3.YM8 

2.C1S1 


•14.0633 
2.2341 
7.3110 
3.1502 
2.0208 

+3.0315 

3.3140 

3.3146 

+1.5306 

-0.1M7 

+3.2511 
2.8200 
3.0150 

3.2018 
2.2600 

+3.5019 
2:5704 
2.6348 
4.2044 
3.4150 

t +2.9803 

5.5507 

2.4194 

+3.2254 

-0.1121 

+2.2604 
2.7802 
1.3340 
3.8705 
2.4730 

+2.1553 
3.0885 
3J»590 
2.530O 
2.2507 

+2.0533 
2.7607 
2.6997 
3.1208 
O.0O03 

+2.0807 

>-2.1987 

+5.2615 

3.4781 

17700 

+A.0247 
•f2UL806 


Amuttl 
P.M. 


8 
~U)024 
.0014 
.0254 
0052 
.0000 

.0022 
.0073 
0091 
0082 
.0150 

4804 
.0050 
0068 

.0071 
.0035 

.0074 
0073 
.0078 
0105 
.0006 

0006 

0021 
.0070 
0051 
0030 

0050 

(A38 
0130 
.0126 
.0031 

0017 
0137 
.0075 
.0068 

0020 

0121 
.0024 
.0014 
.0000 

.0130 

0010 
0020 
0047 
0090 
0005 

.0080 
.0054 

.0036 
0D60 

.0049 

.0081 


(690 
0017 
.0212 

0010 
.0066 


DooUmtioiL 


// 


-13  0  12.69 
-11  20  67.50 
+52  13  12.09 
+19  35    9.30 

-  1  52  11.81 

+76  3  6.12 
+80  43  19.09 
+38  39  27.44 
-41  48  25.67 
+80    5  31.45 

-60  30  21.59 
+44  44  56.64 
-78  42  24.00 

-  5  18  40.04 
+27  24  88.78 

+  2  13  45.36 
-15  39  55.27 
-15  42  36.41 
+69  37  7.12 
+74  28  56.65 

-11  5  15.44 
+14  46  7.88 
-42  48  46.00 

-  8  12  8.32 
+40  42  19.60 

-24  58  5.99 
+27  15  31.84 
+26  10  47.72 
-51  47  44.15 
-19  29  23.83 

+  5  14  7.98 
-68  23  7.68 
+33  36  45.01 

-  9  5  18.92 
+72    7    7.05 

+37  39  25.38 
+15  42  30.43 
+69  14  44.98 
-16  26  18.74 
+29  22  50.58 

+41  6  18.28 
-40  53  56.85 
-14  31  24.69 
+26  58  69.16 
+36  53  41.41 

+  6  40  35.18 
+15  40  16.54 
+18  23  15.66 

-  3  11  10.79 
+^2  50  47.14 

+  4  43  4.04 
+78  2  28.37 
-63  11  6.91 
-19  56  44.77 
+15  55  18.67 

-25  53  6.68 
+27    6  31.33 


Annual 

VaH»- 

tlon. 


-16.657 
10.531 
16.700 
10.367 
10.217 

-10JX»5 
15.875 
15.818 
15.012 
15.714 

-14.057 
15.029 
15.500 
15.742 
15.202 

-15.260 

15.072 
15.063 
14.600 
14.722 

-14.636 
14.644 
H.646 
14.393 
14.280 

-14.260 
14.125 
14.122 
13.830 
13.748 

-13.409 
13.403 
13.530 
13.301 
12.815 

-12.706 
12.760 
12.663 
12.076 
12.501 

-12.351 
12.265 
12.128 
12.212 
It  .708 

-11.433 
11.378 
11.296 
11.182 
11.173 

-10.904 
11.008 
11.320 
10.913 
11.865 

-10.521 
-10.520 


Aimital 


P.M. 


ft 

+0.021 
-0.007 
-0.405 
40.015 
-0.004 

+0U)21 
+0.113 
+0.145 
-0.032 
+0.125 

+0.722 
-0.048 
-0.021 
-0.323 
+O.000 

-O.0S5 
-0.074 
-0.077 
+0.118 
+O.008 

-O.0O1 
-0.011 
-O.003 
-^.OlS 
-0.040 

-0.048 
-0.014 
-0.184 
^.060 
-O.O03 

-O.005 
-0.012 
-0.120 
-0.0M 
+0.018 

+0.081 
-0.024 
+0.010 
-0.04B 
+0.078 

-0.014 
-0.040 

+o.ooir 

-O.IOO 
-0.01S 

+O.043 
-0.056 
-0.100 
-0:02B 
-6.008 

+0.070 
-O.004 
-0.406 
-O.040 
*1.280 

-0.048 
-O.007 


a  Uhnt,  W.,  2<>.83, 0*J8-0".2 
M  BoOtJ*,  star  6«.7, 100"  8. 


y  Lupi.  Unary,  0-.7, 3".9, 0".4 
f  Cor.  Bor.,  oomp.  ^.0, 0".2  n.  pr. 


^    «£?ntaml,  dttp.,  o«.3, 1«.7;  companion  s.  pr.   The  poaltion  slven  Is  that  di  th«  center  of  gnvity  of  the  srstm^ 
U)rrectioiu  slven  on  page  z  remain  to  be  applied  to  reduce  to  the  position  of  a»  CentaurL 

36097**— 1920 15 
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FOB  JANUARY  0*Jm,  WAfimN€»TON  MEAN  TDCB. 


Name  of  star. 


I 


5  Soorpii 
$  Ihraconifl 
fi  Sooxpii 
K  HerciiliB 
Gioomfariidge  2320 

0  HeituliB 
5^Apodis 
d  Ophiuchi  . 
9  Oaroxue  Bor.  aeq, 
19  Unn  Biinorifl 

T^Noimfld 
«  Ophiuchi  . 
a  Scorpii 

r  Heiculia 
y  HescuHfl 

v  Unee  Minoris 
T  Apodis 
«  Hexculis 
9  DraooiUB    . 

a  8ooTpix( Antana) 

fi  HeicuUs 
X  Ophiuchi 
A  Draconis 
r  Scorpii 

#  HeicoEB 

f  Ophiuchi 
24  Scorpii 
i"  Hexculis 
n  Herculie    . 
a  Tiiwaguli  Aiistralis 

Groombridge  2377 
t  Scorpii 
49  Herculis 
c^Arse    . 
K  Ophiuchi 

30  ^hiuchi 
f  Herculis 
<f  Herculie 
9  Ophiuchi 
n  Scorpii 

i*  DraconiB 
a  Herculis 
4  Herculis 
V  Herculis 
$  Ophiuchi 

w  Herculis 
fi  Arw    • 
b  Ophiuchi 
c  Ophiuchi 
3  Arse    « 

a  Arse 
X  Herculis 
X  Scorpii 

0  Draconis 
a  Ophiuchi 

1  Serpentis 
i  Herculis 

fi  Soccpii,  cemp.  a»J,  13''^  n.  C 
c  Barculis,  star  6».ft,  »r'.7  n,  t 
9  Cor.  Bor.,  comp.  »».7,  A'* A  a.  pr. 

#  BoorpU,  star  8",  21"  pr. 

9  Braoonis,  comp.  »•,  y'.4  a.  f. 


IffltfDS- 

taC. 


2.5 
4.1 
2.9 
5.3 
5.4 

4.3 

4.8 
3.0 
5.8 
5,5 

4.1 
3.3 
3.1 
3.9 
3.8 

5.0 
3.9 
4.5 
2.9 
1,2 

2.8 
3.8 
5.0 
2.9 
4.2 

2.7 
5.0 
3.0 
3.6 
1.9 

49 
2.4 
6.4 
4.2 
3.4 

5.0 
3.9 
5.3 
2.6 
3.4 

3.2 

VQT. 

3.2 
3.4 
3.4 

5.4 

2.8 
4.3 
4.4 

a8 

8.0 
4.5 
1.7 
3.0 
2.1 

3.6 


8p60> 

tmnia 


Bl 
05 
AO 

AO 
Mb 
Ma 
GO 
B8 

SO 
KO 
Bl 
B5 
PO 

PO 
EO 

G5 

Map 

KO 
AO 
B8p 
BO 
AO 

BO 
KO 
GO 
KO 
K2 

PO 

K0< 

AO 

K2 

KO 

KO 
AO 
A2 
AO 
F2 

B5 
Mb 
AO 
K2 
BS 

GO 
K2 
PO 
KO 
B8 

^ 

B2 
GO 
A5 


Risht 


h  iQ      a 

15  55  85.060 

16  0  23.344 
16  0  46.892 
16  4  27.753 
16   6   6.984 

16  614.964 
16  8  20.317 
1610  9.081 
16  11 40.926 
1613   5.186 

16 13  50.614 

1614  5.187 
16 16 19.347 
16  17  20.166 

16 18  23.418 

16 19  49.382 
16  21  7.965 
16  21 43.131 
16  22  54.316 
16  24  29.947 

16  26  46.764 
16  26^2.627 
16  28  7.940 
16  80  53.932 
16  31  S1.416 

16  8245.096 
16  36  56.620 
163816.202 
16  40  9.192 
16  40  10.786 

16  43  46.759 
16  44  68.669 
16  48  26.274 
16  53 12.065 
165362.830 

16  56  50.469 
16  57  13.689 

16  58  39.053 

17  547.263 
17   6i25.198 

17  8  88.152 
17  10  59.^14 
17  11 44.686 
17  12 15.581 
1717  5.667 

17  17  89.895 
17  18  88.769 
17  21 28.981 
17  22  82.680 
17  23  62.258 


17  25 
17  27 
17  28 
17  28 
17  31 


89.278 
80.294 
10.446 
S7.4G6 
13«209 


17  83  0.241 
17  87  12.407 


Axmual 
Varto* 
Hon. 


44.5481 
1.1234 
8.4842 
2.7053 
0.1648 

8.8703 
.  8.1419 
+2.8440 
-1.7421 

44.4780 
8.1722 
8.8428 
1.8034 

4-2.8456 

-1.7818 

4^.1182 

2.7621 

0.8068 

8.6748 

4-2.8776 
48.0242 
-0.1278 
48.7804 
1.8337 

48.8018 
8.4671 
8.2615 
2.0560 
84»279 

4-1.1378 
8.8885 
8.7384 
4.7786 
8.63H 

48*1612 

8.2947 

8J2182 

.  8.4378 

4.8081 

40J6IO 
8.7346 
8.4633 
2.0636 
8Je81 

4-8.84)2 
4.88^ 
8.6618 
8.0758 
8.40n) 

44J»l6 
8.4242 
44)718 
14545 
8.7830 

48.4832 
4-1.0a|7 


P.M. 


8 
-.0011 
-.0302 
-.0011 
-.0030 
-.0074 

-.0017 
-.0050 
-.0031 
-.0228 
4.0007 

—.0216 
4.0054 
-.0011 
4-.0001 
-.0034 

-.0238 
-.0408 
-.0028 
-.0020 
-.0006 

-.0078 
-.0028 
-.0040 
-.0013 
-.0008 

4- .0007 
-.0017 
-.0864 
4-.0031 
4.0028 

4.ooa 

-.0605 
4.0010 
«-.001I 
-.0100 

-.0017 
-.0036 
-.0018 
4.0017 
4.0038 

-.0021 
-.0008 
-.0010 
-.0028 
-.0008 

4.0008 
-.0004 
-.0008 
4.0008 

-.0008 


4.0018 
-.0008 

-.0017 
4Un80 

—.0038 
4.0008 


n 


0.664 
0.801 
0.708 
8480 

0408 
0440 
0488 
0.187 
OjOOB 

0480 
8400 
8401 
8468 

8468 


-0.( 
40.380 

-0.62S 
4O.0i3 


8.484 
8404 
8.188 
8.148 


€on^  7* 


-.  8"4  pr. 


a.! 


f  OjriL,  Unaiy,  ^.2 


,>".0,«^.0.1" 
'.2,  >.7,  V'.i 


-22  23  42.38 
4-58  46  42.82 
-19  85  14.99 
+17  15  32.31 
4-68    1  14.48 

4-45  8  38.50 
-78  29  48.79 

-  3  29  21.39 
4-34  3  38.79 
4-76  4  46.07 

-49  57  38.36 

-  4  29  54.55 
-25  24  7.25 
4-46  30  11.48 
4-19 .20  24.17 

4-75  56  24.86 
-78  43  12.88 
4-14  12  59.58 
4-61  41  41.91 
-26  15  20.21 

4-21  39  46.62 
+  29  28.92 
4-68  56  28.48 
-28  3  4.56 
4-42  36    4.23 

-10  24  21.97 
-17  36  18.16 
4-31  44  49.05 
+39  4  24.95 
-68  52  58.18 

+56  55  28.05 
-34  8  57.86 
4-15  6  26.56 
-53  2  21.32 
4-  9  29  54.24 

-  4  6  13.18 
+31  2  86.10 
4-33  40  59.54 
-15  37  37.08 
-43    8    7.02 

4-65  48  46.94 
4-14  28  49.77 
4-24  55  57.55 
+36  53  54.69 
-24  66  15.46 

4-32  34  11.08 
-55  27  20.69 
-24  6  11.18 
4-  4  12  82.11 
-60  37    8.89 

-49  48  61.47 
+-26  10  12.30 
-37  2  48.04 
4-52  21  86.27 
4-12  87    1.88 

-15  20  57.27 
446    2  68.84 

Harculis,   yn.    Iooe., 

Hercuib/^xiary,  coinp>  H  '^' 
8.  pr. 


Ammal 
Vttla- 
tion. 


M 


-7.1 
8401 
7.788 
7.888 
7422 

-7428 

7aio 

6408 
6.038 
6401 

^8482 
8.708 
6.171 
5.777 
8.n4 

-5400 
6.800 
8411 
4408 
4440 

-4445 
4424 

4448 
4.146 
8.786 

-4.79 
8481 
8401 
8463 
8467 

'^'8418 
84U 
1402 
2.727 
8.745 

-2418 
-^14871 


P.M. 


91 


40.( 

•4).0S6 

-0.144 

-0.072 

404N6 

-0.664 
40.017 
-O.QI0 
40.00 
40.(87 

40  JO 
-0.063 
-0.668 
48.068 
-0.QB8 

-0.6» 

-0.079 
4O.0M 
-0.081 
40iB8 

4040 

^m 

4OJ80 

-0^ 
40jOO 

..0.98* 

-0.014 

^.017 

i-O.0U 

•O.07S 
40.80 

^jn 

40iil 
^48 

^.818 
46.808 
-0.10 
-04n 
^M 

-1J)I7 

-0.087 
-0Jt7 
4048 
-0J8D 

.0J6I 
40.018 
.0.V7 
4048 
^JBS 

^J8e 
40.888 


8iM-*A 
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NasMoTBtar. 

tna«. 

iruiii. 

Ri^t 
AaosDflion. 

Aimaal 

Varfe. 

tion. 

P.M. 

DedliMtiOB. 

Annual 

Varla- 

Uon. 

■ 

Anaual 
P.M. 

tt  Dnoonifl  . 

4.9 

F5 

h  m     • 
17  37  25.078 

■ 
^.8187 

• 

4uxn3 

+68  47  42.06 

-1.664 

ft 
40.818 

9  FSRYoms   • 

t.6 

KO 

17  37  52.565 

•»«.8828 

-X027 

-*64  41  15.14 

2.012 

•-0.080 

fi  OphiiicM 

2.9 

KO 

17  39  81.202 

S.9630 

-.0026 

+  4  35  58.89 

1.681 

40.158 

4*Scoipu     . 

3.1 

F6p 

17  41 59.337 

4.19W 

4.0006 

-40    5  50.60 

1.681 

-0.008 

ift  Heiculis  . 

3.5 

G5 

17  48 19.314 

'¥%M12 

-UI2S8 

+27  45  59.79 

2.206 

^.740 

^  DmooniB  .              .f 

4.9 

F5 

17  43  21.438 

*1.0TSS 

4.0024 

+72  11  18.52 

-1.722 

-0.268 

y  Ophiuohi 

3.7 

AO 

17  43  52.335 

•KS.0#74 

-UX»16 

+  2  44  10.92 

1.481 

-0.078 

\  I>nux>iii0  . 

3.9 

KO 

17  52  8.798 

1.0382 

4.0180 

+56  53    5.40 

0.610 

40.077 

89  HeiculiB  . 

5.5 

F2 

17  62  11.572 

•f8.4808 

4.0013 

+26    3  42.70 

0.677 

40.006 

35  PncooiB  . 

5.0 

F5 

17  58  1.730 

-4.0107 

4.0U6 

+76  58  27.63 

0J66 

40.248 

0  HeKulis  . 

4.0 

KO 

17  58  80.548 

«h2.0873 

4.0006 

+37  15  37.21 

^.666 

4«4I04 

w  OpUuchi 
£  B!erculis  . 

3.5 

KO 

17  54  37.300 

8JI620 

-.0006 

-  9  45  53.72 

6.60» 

-O.UD 

3.8 

KO 

17  54  39.372 

8.3116 

4.0072, 

+29  15  20.43 

0^486 

-0.018 

y  Draconis  . 

£.4 

K5 

17  54  44.895 

1.3027 

-X006 

+51  29  51.90 

0.488 

-0.024 

67  Ophiucbi 

3.9 

B5p 

17  56  33.316 

8.0060 

4.0008 

+  2  56    3.71 

O«807 

•-0.018 

0  AnB  •       .       .       • 

3.9 

Bl 

18  0  24.176 

+4*6000 

—.0010 

-60    5  54.86 

-OJ015 

-0.060 

y  Sagittaiii . 
70  O^uchi         .       .  t 

3.1 

KO 

16  040.038 

8.8630 

-.0066 

-30  25  35.00 

0.140 

-0.106 

4.1 

KO 

18   124.654 

8.0^17 

4.0178 

+  2  31    0.86 

-O.000 

-1.122 

72  Opbiuchi         .       . 
o  Hexculifl  . 

3.7 

A2 

18   3  33.378 

2.8434 

-.0046 

+  9  33    5.59 

40.808 

40.067 

3.8 

AO 

18  4  25.277 

2.3806 

-.0002 

+28  45    2.10 

0.880 

40.002 

#1  Sagittaiii . 

4.0 

B3p 

Mb 

13  8  58.704 

-^5870 

-.0004 

-21    4  51.52 

40.788 

-0^002 

9  Sagittarii . 

3.2 

18  12  12.375 

4.0606 

-.0160 

-36  47  12.42 

0.016 

-0.158 

Groombridge  2533    , 

3.4 

B5 

1818   9.445 

1.8^ 

-.0006 

+42    7  52.96 

ia40 

-oum 

86  Draconis  . 

3.0 

F6 

18  13  26488 

0.3466 

4.0686 

+64  22  11.90 

1.200 

40.096 

a  SagUtoni . 

2.8 

KO 

18  15  52.344 

8.8406 

4.0088 

-29  51  48.30 

1.868 

-0.034 

9  SeipentiB 

3.4 

KO 

18  17  10.156 

•hO.iqBO 

—.0878 

-  2  55  14.04 

4dJ06 

-0.002 

c  Sagittarii . 

2.0 

AO 

18  18  51.699 

8.9614 

^.0041 

-34  25  25.00 

1*626 

-0.182 

109  JaEefculis  . 

3.9 

KO 

18  20 17.309 

2.56B0 

4.0180 

+21  43  56.08 

1.611 

-0.261 

a  Teleflcopii 

3.8 

B3 

18  21   2.515 

+4.4407 

-.0017 

-46    0  50.40 

1.760 

-0.068 

X  Dnoonis  . 

3.7 

F8 

18  22  30.U6 

-1.0700 

4.1177 

+72  41  54.19 

1.604 

-0.371 

X  Sagittarii . 

2.9 

KO 

18  28   2.019 

4«.7(D6 

-.0038 

-25  28    2.22 

41.812 

-0.180 

e  Seq^ntis.       , 

5.4 

G5 

18  25  31.159 

8.1216 

4.0015 

-  2    2  17.22 

2.102 

-0.QB6 

lAquilffi    . 

4.1 

KO 

18  30  51.214 

8.9646 

-.0013 

-  8  18    3.95 

2.875 

-0.315 

X  PavoniB    . 

4.1 

KO 

18  38  41,489 

7.0176 

-.0066 

-71  29  55.93 

2.n2 

•-0.166 

a  Lyi»  {Wega)     . 

0.1 

AO 

18  34  13.789 

2.0316 

4.0177 

+38  42  30.38 

3.263 

40.280 

2Aqmlo    . 

4.7 

FD 

18  37  68.677 

+8.2866 

4.0030 

-  9    7  48.80 

48.208 

-0.006 

^  Sagittani . 

3.8 

B8 

18  40  39.510 

8.7486 

4.0084 

-27    4  27.23 

8.681 

-O.006 

HO  Heiculia  . 

4.8 

F5 

18  42  13.062 

2.6804 

^.0010 

+20  28    7.49 

8.328 

-^.344 

6  Aquila 

4.5 

GO 

18  42  55.780 

8*1828 

-.0000 

-  4  60    4.46 

8.710 

-O.008 

X  Pavonia    . 

4.4 

B2 

18  44  48.482 

6.6616 

-.0090 

-62  16  51.46 

8472 

-4.022 

&  LyxsB                      .  t 

m. 

^s 

13  47   7.568 

4a«2148 

4.0004 

+33  16    8.36 

44.068 

-O.006 

50  Dnceiufl  . 

5.4 

18  48  57.818 

^.0227 

-.0032 

+75  20  24.02 

4.801 

40.061 

•  Draconifl  .        .        .f 

4.8 

KO 

18  60    1.394. 

40.8870 

4.0116 

+69  17  24.83 

4.364 

40.088 

^  SagiUarii . 

2.1 

B3 

18  60  18.274 

8.7108 

-.0008 

-26  23  60.81 

4.200 

-0.075 

e  S^>entis  pr.    .       .  t 

4.5 

A5 

18  52  14.528 

2.0622 

4.0027 

+  45  54.42 

4.658 

40.028 

B  Lyi»                      .  t 

i«r. 

Mb 

18  52  54.066 

+1,8200 

4.0026 

+43  60  24.18 

1 1  til 

+O.078 

Y  Lyi» 

3.8 

AO 

18  55  57.028 

2.2485 

-.0006 

+32  84  44.24 

4.840 

-O.000 

« AquilsB     . 

4.2 

KO 

18  55  59.468 

2.7281 

*-.0042 

+14  67  31.02 

4.767 

-0.081 

fSagittaoi.                .f 

2.7 

A2 

18  57  31.336 

8.8175 

-.0024 

-29  59  46.41 

4.850 

-0.010 

^  Aquiltt 

8.0 

AO 

19   143.968 

2.7560 

-^.0006 

+13  44  36.81 

5.235 

-aooo 

X  Aquika 

8.3 

AO 

19   2  0.201 

44.1884 

•>».0Q30 

-  5    0  12.40 

45.274 

•«0.088 

a  Gcaroiifi9  Auatnlia 

4.1 

A2 

19  4    1.805 

4.0615 

4.0051 

-38    1  60.13 

5.410 

-0.118 

«  Lyne 

5.1 

B5 

19   4  26.844 

2.1413 

4.0006 

+35  58  26.22 

5.566 

-0XM6 

ir  Sagittarii . 

8.0 

F2 

19  5   0.419 

8.6666 

-.0006 

-21    9    6.92 

6J>74 

-0.036 

^  Sagittarii . 

4.9 

F5 

19  10  88.168 

8.6706 

4.0026 

-25  23  44.84 

6.046 

-Ow036 

3  DnconiB  . 

8.2 

KO 

19 12  32.479 

40«02|1 

4.0176 

+67  31  14.83 

46UI27 

40.088 

^  Sagittarii   . 

5.0 

KO 

19  12  57.290 

+8.5106 

-.0015 

-19    ^47.18 

46.257 

-0JU7 

^  Bnoonii.  gtar  6»  J»  80".4  n.  f. 
%  Ophiodu,  comp.  O*,  6i".6 1.  f. 


^L: 


▼ar.,  I2d.0, 


?^  W'  a.'f. 
o  DfBoa,  at*r  7»A,  tl^,\  n.  pr. 


.1,  otar 


6  SeiiMDtia,  star  6«.4, 2r'.2  B.  L 
R  Lyr«,  var.,  40*.4, 4«.0-4^.7 
r  Bag.,  unary,  »*.4, 9^A,  QTJb 
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Name  of  SUr. 


d  Lyre . 
w  AquilsB 
K  Oygni 
r  Ihuconia 
6  Aqidle 

/8  Cygni 
i  Cygni 
M  Aquikd 
A  Sagittarii 
K  Aquil» 

9  Cygni 
54  Sagittadi 

0  Sagittte 
15  Cygni 

/Sagittarii 

T  Aqiiil» 

a  Cygni 

a  Sagitt8& 

cr  Aquike  (^2totr) 

If  Aquilce 

*  Draconis 
&  Sagittarii 
c  Pavonis 
/?  Aquile 

Y  Sagittte 

e  Sagittarii 
r  AqiiilsB 
9  Aquilffi 
o  Cygni  ae^. 
1^  Cephei 

24  Vulpecuke 
rt*  Capricomi 
0  Capricomi 
ct  PavoniB 
T  Cygni 

•r  Capricomi 
p  Capricomi 
41  Cygni 
e  Cephei 
c  Delphini    . 

Groombridge  8241 
<r  Indl   . 
fi  Delphini    . 

V  Capricomi 
a  Delphini    .    * 

0  Pavonis 
a  Cygni  (^Denth) 
6  Delphini  ^ . 
^  Capricomi 
y  Delphini  «eg. 

c  Cygni 
c  Aquarii 
If  Cephei 
ft  Aquarii 
fi  Indi  . 

32  Yulpecukd 

$  Cygni,  star  5".4, 34*'.7  n.  f. 
a  Cygni,  oomp.  &»,  l".d  n.  pr, 
9  AquUfle.  ¥Br.,  7<i.i8,  a*.?-!*.! 
«  Braconb,  oomp.  >A  d'M  a. 


tadft. 


4.5 
5.1 
4.0 
4.6 
S.4 

S.2 
8.9 
4.6 
4.7 
5.0 

4.6 
5.4 
4.4 
5.0 
5.1 

2.8 
8.0 
8.8 
0.9 

4.0 
4.2 

4.1 
8.9 
8.7 

4.6 
5.6 
8.4 
4.0 
4.4 

5.4 
3.8 
3.2 
2.1 
2.8 

5.2 
5.0 
4.1 
4.3 
4.0 

6.4 
3.2 
3.7 
5.3 
3.9 

3.6 
1.8 
4.5 
4.8 
4.5 

2.6 
3.8 
3.6 
4.8 
8.7 

5.2 


Speo- 


KO 
A5 
KO 
KO 
FO 

KOp 
A2 
KO 
B9 
BO 

F5 
KO 
KO 
KO 
KO 

K2 

AO 

Map 

A5 

GO 

KO 
KO 
AO 
KO 
K5 

Mb 
KO 
AO 
KOp 
B9 

KO 
KO 

F8p 

B8 
PO 
F5 
A5 
B5 

K2 

KO 
F5 
Ma 
B8 

A5 

F8 
G5 

KO 
AO 
KO 
A3 
KO 

K2 


Rlitht 


h  m      8 

19 13  85.480 

1914  3.683 
19  15  15.293 
1917  6.124 
19  21  27.893 


19-27 
19  27 
19  30 
1931 
19  32 


29.683 
41.375 
10.907 
50.417 
35.324 


19  84  17.790 
19  36  8.482 
19  37  27.325 
19  41 28.526 
19  41 41.799 

19  42  27.873 
19  42  28.525 
19  43  49.239 
19  46  52.805 
19  48  23.889 

19  48  27.183 
19  49  44.689 
19  51  21.652 
19  51 28.015 
19  55 11.983 

19  57  44.484 

20  0  13.928 
20  7  10.659 
20  11  6.802 
20  11 36.617 

20  13  21.710 
20  13  87.036 
20  16  31.119 
20  19  19.625 
29  19  21.406 

20  22  44.622 
20  24  17.963 
20  26  7.653 
20  28  14.549 
aO  29  23.476 

203021.800 
20  31  56.645 
20  33  47.895 
20  35  29^.858 
20  35  55.348 


2037 
20  38 
20  39 
20  41 
2042 


45.998 
42.258 
43.447 
21.719 
56.797 


20  42  58.452 
20  43  20.800 
20  43  99.898 
20  4820.418 
20  48  84.104 

20  51   9.007 


Aiinaal' 
tioii. 


8 

+2.0809 

a.8iM 
•1-1 .3«n 

-1.1386 
+3.QI48 

+3.4189 
1.5133 
3.9311 
3.893$ 
3.3386 

+1.6468 
3.4384 
3.6139 
3.1641 
8.6010 

+3.8119 
1.8160 
3.6749 
3.9370 

+3«0666 

-5.1898 

+4.1419 

6.9789 

3.9467 

3.6073 

+3*6«21 

3.9307 

3.0968 

+1.8803 

-1.97B8 

+3.6«74 
3.3300 
3.3738 
4.7613 
3.1627 

+3.4357 
3.4310 
3.4516 
1.0110 

+3.8063 

-0.34^1 

+4.33^7 

3.8138 

8.4175 

3.7818 

+6.4374 
8.0448 
3.8008 
3.6558 

3.7833 

+3.4376 
3.3489 
i:3338 
3.3373 
4.7079 

+3.6504 


Anmal 
P.M. 


s 
-4X)15 
—.0003 
+.0071 
-.0313 
+.0108 

-.0003 
+.0033 
+.0145 
+.0045 
+.0006 

-.0094 
+.0046 
+.0001 
+.0008 
-.0099 

+.0007 
+.0095 
+.0004 

+.0360 
+.0006 

+.0170 
-.0017 
+.0113 
+.0036 
+.0041 

+.0033 
+.0010 
+.0030 
+.0014 
+.0034 

+.0017 
+.004O 
+.0030 
.0000 
+.0004 

+.0004 
-.0013 
+.0014 
+.0066 
+.0007 

-.0047 
+.0037 
+.0083 
-.0018 
+.0047 

—.0079 
+.0004 
-.0014 
-.0040 
-.0038 

+>oaM 

+.0017 
+.(H31 
+.003S 
+U»13 


-.0008 


DecliDBtlOD. 


ft 


+37  59 
+11  27 
+53  13 
+73  12 
+  2  57 


26.17 
0.61 
13.26 
26.55 
15.36 


+27  47  26.76 
+51  33  31.75 
+  7  12  29.70 
-25  3  40.83 
-  7  12  22.51 

+50  2  6.85 
-16  28  39.98 
+17  17  23.37 
+37  9  87.86 
-19  57  16.03 


+10 
+44 
+18 
+  8 
+  0 


25 

56 
20 
39 

47 


2.46 

5.86 

9.97 

21.75 

57.70 


+70  3  50.89 
-42  4  46.87 
-73  7  23.98 
+  6  12  21.71 
+19  16  26.48 

-27  56  0.07 
+  7  3  5.56 
-18  84.79 
+46  29  53.27 
+77  28  15.93 

+24  25  26.01 
-12  47  37.43 
-15-  2  5.75 
-56  59  33.82 
+39  59  59.81 

-18  28  29.23 
-18  4  44.68 
+30  6  3.26 
+62  43  29.43 
+11    1  49.79 

+72  15  38.62 
-47  34  18.09 
+14  18  57.72 
-18  25  15.75 
+15  37  45.48 

-66  29  31.73 
+44  59  37.77 
+14  47  12.02 
-25  33  32.72 
+15  50    6.83 

+33  40  11.70 

-  9  47  21.95 
+6IL  31  89.87 

-  9  17  4.00 
-58  45  24.68 

+27  45    9.76 


Animal 
tloa. 


ft 

+  6.333 
0.380 
0.580 
0.736 
7.068 

+  7.468 
7.013 
7.540 
7.7flS 
7.881 

+  9.387 
8.118 
8.337 
8.033 
8.517 

+  8.603 
8.711 
8.790 
9.303 
9.133 

+  9.103 
9.381 
9.341 
8.883 
9.083 

+  9.964 
10.070 
10.567 
10.857 
10.014 

+11.005 
11.044 
11.353 
11.357 
11.463 

+11.091 
11.783 
11.930 
13.063 
13.135 

+13.360 
13.390 
13.430 
13.574 
13.630 

+U.7I1 
13.796 
13.817 
1S.838 
13.885 

+13.400 
13.077 
13.940 
13.390 
18.443 

+18.031 


Aimaa] 
P.M. 


+0.006 
+0.014 
+0.133 
+0.100 
+Oj081 

-ouno 

+0.139 
-0.146 
-O.037 
+O.003 

+0.2SD 
-Oj047 
—0.083 
+O.040 
-00)68 

-O.003 
+OUM4 
+O.0I7 
+0.379 
-OJOOS 

+0.087 
+O.045 
-O.130 
-0.481 
+0Utt5 

+0.013 
+O.O90 
+O.006 
+O.605 
+0^128 

-0.013 
+O.008 
+O.007 
-O.002 
+4>.001 

-O.003 
-0.039 
-O.OOt 
-O.OIS 
-0.035 

-O.OIS 
+0.063 
-0.035 
-0,007 
+0.017 


-0.050 
-0.148 
-0.186 

44>.3t7 
-O.0M> 
44>.630 
~O.009 
H).0Q8 

•H>UMM 


o  Cygni,  star  Sn.O  pr.  19«,  370"  n., 

8tar7K6(.lv00"8. 
%  Cephei, oomp.  ^,  T'J^^  t 
a>  Caprlcor.,  a>CapiieQr,  4n^  pr.  34*, 

187"  n. 


$  Caprloor.,  star  0".2  pr.  14*.  10"  s. 
ir«Oaprlcar.,  comp.  0*,  3".4  s.  t 
p  CapiiCor.f  com^  >.0»  3".8  s. 
9  Delphini,  binaiy,  4-.1, 5-.4, 0".6 
Y  I>elphim,  comp.  5».5,  ll".2pr. 
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FOB  JANUARY  0<.9ffi,  WASHINGTON  MEAN  TIMB. 


NttnwQfStar. 

^ 

6peo- 
tnnn. 

Right 

AsOSDfltolL 

AnnwU 
Varla. 

tiOQ. 

Aimnia 
P.M. 

DtettnstiQB. 

Annual 
Varia- 
tion. 

Annual 
P.M. 

220  B}.  Dimconfts    . 

5.6 

KO 

h  m      ■ 
20  51 15.802 

s 
-2.6444 

8 

-.0105 

+80  15  11.15 

+18.608 

^.025 

9  Cygni 

4.0 

AO 

20  54  11.896 

-h3.2$58 

+.0008 

+40  51  30.54 

13.792 

-0.018 

a  Octaatb  . 

5.2 

F2 

20  55   4.527 

7.3450 

-.0006 

-77  19  51.05 

18.477 

-0.880 

-r  Microseopii 

4.7 

05 

20  56  28.817 

8.6S54 

-i)Q04 

-32  34  16.74 

13.044 

-0.004 

e  OKgnoond 

4.2 

AO 

21    127.126 

8.3747 

+.0061 

-17  83    5.97 

14.197 

-4).066 

(  Cygni 

8.9 

K5 

21    2   1.219 

•1-3.1818 

+.0080 

+43  36  29.58 

+14407 

40.006 

61  Cygni  pr. 

5.e 

K5 

21   318.522 

8.6855 

+JI486 

+38  21  18.99 

17.827 

+8.2S0 

61  Cygni^. 

6.S 

K5 

Aa    +1.492 

.  •  .  • 

... 

A8    -16.13 

•     •    •    • 

... 

IT  Aqnarii    . 

4.5 

KO 

21    514.255 

•f3.98»8 

+.0067 

-11  41  46.57 

14.488 

-0.006 

Biidldy2777    , 

5.9 

A 

21    7    7.757 

-1.18M 

+.0102 

+77  48    8.03 

14J838 

+0.030 

3  FifldsAustiftiii 

5.6 

K5 

21   8  32.895 

-14.6834 

+.0076 

-27  56  47.10 

+14.687 

-0.106 

r  Cygni 

8.4 

KO 

21    9  81.832 

3.6828 

^jaou2 

+29  53  53.09 

14»690 

-0.061 

-r  Cygni 

!t 

8.8 

PO 

21 11 35.818 

3.3843 

+.0141 

+37  42  12.02 

15.307 

+0.434 

01  Eqnul^i   . 

4.1 

F8p 

21  11 49.503 

3.8881 

+.0034 

+  4  54  58.99 

14.801 

-0.085 

^  Cygai 

4.8 

AOp 

21 14  16.366 

3.3860 

-.0001 

+39    3  32.21 

15.031 

40.003 

^MUvoacopii 

4.9 

A2p 

21 15  88.818 

+3.8430 

+.0028 

-41    8  54.72 

+16.113 

+0.006 

cc  Cei^i 

2.6 

A6 

21 16  40.327 

1.4848 

+.0234 

+62  14  46.57 

15.216 

+0.060 

ft  Capiioonu 

4.3 

KO 

21 17  47.682 

8.3438 

+.0083 

-17  10  33.63 

15.334 

+0.004 

IPegasi      . 

4.2 

KO 

21 18  23.186 

3.7748 

+.0075 

+19  27  41.67 

15.828 

40.084 

-y  PavoBis    . 

4.8 

F8 

21 19  60.860 

4.8848 

+.0183 

-65  43  45.89 

18.181 

+0.784 

^  Capricomi 

8.9 

65p 
KO 

2122  6.182 

•f3.43»8 

+XXXM 

-22  45  30.94 

+15.483 

40.000 

g  Cygni 

it 

5.8 

21  26  29.780 

3.2130 

+J0060 

+46  11  14.57 

15.818 

+0.105 

3  Aquaxii    . 

8.1 

00 

21  27  20.921 

8.1898 

+.0012 

-  5  55  25.88 

15.750 

•O.011 

fi  Ce|>hei 

it 

8.8 

Bl 

21  27  88.086 

0.7843 

+.0006 

+70  12  33.66 

16.781 

40.006 

£  Aqnaiii    . 

• 

4.8 

A5 

21 33  29.676 

8.1868 

+i»76 

-  8  12  49.11 

16.064 

-0.023 

74Cygxd 

» 

5.1 

A5 

21 83  44.502 

+3.4037 

+.0003 

+40    3  12.82 

+16.109 

+0.008 

y  Caprioorni 

8.8 

FOp 

21  35  39.657 

8.3868 

+.0189 

-17    1  27.36 

16.182 

-0.017 

c  PegMi 

2.5 

KO 

21 40 15.391 

3.M6I 

+XQ16 

+  9  30  27.27 

16.432 

0.000 

11  Cephei     . 

. 

4.8 

KO 

21 40  45.276 

0.8864 

+.0221 

+70  56  34.15 

16.551 

40.088 

3  Capriconii 

8.0 

A5 

21 42  37.689 

8.3136 

+.OL76 

-16  29  27.52 

16.254 

-0.297 

«aCygni 

4.8 

B3 

21 43  50.184 

+3.3150 

+.0008 

+48  56  20.25 

+16.000 

-0.001 

it  Cnpricomi 

f 

5.2 

PO 

21  48  56.159 

8.3736 

+.0204 

-13  55  44.87 

16.867 

+0.001 

y  Cmiis 

8.2 

B8 

2149  5.835 

8.6896 

+.0077 

-37  44  30.67 

16.842 

-0.021 

lOPegaai      . 

5.0 

B3 

21 49  25.268 

3.7887 

+U)Q05 

+25  32  53.85 

16.884 

40.006 

79  Diaoonifl  . 

6.6 

AO 

21 51 51.398 

0.7164 

+.0101 

+73  19  25.01 

17.008 

+0.016 

2aPensi      . 

5.7 

F2 

21 57  11.482 

+3.9828 

+.0088 

+12  44  10.08 

+17.182 

-0.054 

. 

4.7 

K5 

21  57  14.925 

4.6858 

+.4783 

-57    6  55.62 

14.667 

-2.571 

<v  Aquaiii    . 

t 

8.2 

GO 

22    140.541 

8.0818 

+.0010 

-  0  42  32.33 

17.430 

-0.003 

«  Aquarii    . 

. 

4.4 

B8 

22   2   7.089 

8.3420 

+UW22 

-14  15  30.24 

17.390 

-0.062 

20  O^hei     . 

5.4 

K5 

22   2  34.590 

.    1.8830 

+JXB2 

+62  23  41.75 

17.523 

+0.061 

c(  Gruis 

2.2 

B5 

22  311.852 

+8.7tl4 

+.0110 

-47  20  57.47 

+17.323 

-0.174 

ft  P«gaai 

4.0 

F5 

22   317.152 

3.7118 

+i)222 

+24  57  13.75 

17.522 

+0.021 

0  Pegaai 

8.7 

AO 

22    6   9.885 

3.0867 

+J0187 

+  5  48  13.81 

17.690 

+0.036 

w  P6gafii      . 

4.4 

F5 

22   6  25.985 

2.6831 

-.0003 

+32  47    6.70 

17*616 

-0.018 

f  Cephei 

> 

8.6 

KO 

22   8   4.601 

2.0T88 

+.0018 

+57  48  23.78 

17.712 

+0.010 

24c4^i     . 

1 

5.0 

05 

22   8164(56 

+1.1868 
8.1068 

+.0044 

+71  56  48.75 

+17.7U 

+0.004 

$  Aquarii    . 

4.3 

KO 

22  12  36.796 

-f.0074 

-  8  10  55.54 

17.866 

-0.018 

a  Tucaae    . 

2.9 

K2 

2213   1.891 

4^1108 

-.0118 

-60  39  31.46 

17.^66 

.-P.038 

y  Aquaiii    . 

t 

4.0 

AO 

22  17  31.482 

8.O088 

+.D081 

-  1  47  26.96 

18.090 

+0.015 

SlPegaai      . 

4.9 

B^ 

22  17  34.819 

8.9831 

+.0010 

+11  48    5.75 

18..063- 

40.007 

3  Lacerte   . 

4.6 

KO 

22  20  24.704 

+3.3864 

-.0007 

+51  49  40.34 

+17.904 

-0.188 

w  Aquaiii    . 

4.6 

Bl 

22  21 11.482 

8.0838 

+.00O1 

+  0  58  15.32 

18.210 

-0.001 

<r  Aquaiii    . 

4.9 

AO 

22  26  24.921 

8.1767 

.0000 

-11    5  15.76 

1^.873 

-0.026 

a  LaceitiB    . 

8.8 

AO 

22  27  59.606 

.2,4888 

+.0157 

+49  52  14.82 

18.466 

40.014 

u  Aquaiu    . 

• 
• 

6^ 

F5 

22  80 19.153 

8,2843 

+.0148 

-21    7    6.97 

18.876 

-0.164 

22e  B.  Ceohai 

»       i 

1   ■ 

5,7 

AO 

2230  52.423 

+1.0830 

-.0062 

+75  48  50.66 

+18.548 

8.000 

r  Q7gBi,eoBi^  >,  ff'J^ 


I    ^Cypii,aUr8Pi7&10>,420"a. 


)    ^C«pl|«l»8tar»-,]a".d6,pr. 
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PLACES  OF  TEX-DAT  STARS,  1S20, 


FOR  JAXUARY  IH.M3,  WASSINGTOX  MEAN  TDCB. 


dCStar. 


btenS- 


Y  Aqurii 
10  Locerte 
«  FiflciB  AnBtnlii 
rPcpw 
fi  GnoB 


t- 


V 


X 

«  Gruifl 
r  Aqittiii 
#1  Pegan 

A  Oepbei 

X  Aquni 

p  Indi  . 

$  Aqutfii 

a  Pise.  Aoflt.  (^omoitoa) 

o  AndnociiedflB 
^  Pegasi 

a  TeguiiMaHbab) 
55  P^gaai 
e^Aqoaod 

V  Cepbei 
(  Gnds 

59  Pegad 
5  H^  CaflBiopei» 
4  Aqiiaiii 

^  Aqnarii 
T  Tucanm 
y  Pucium 
y  Sculptoris  . 
o  Gepnei 

r  Pegaai 
6'  Aquaiii 
4  Oanopeue 

V  Pegsn 
K  Pifldum 

0  Pischim 
70  Pegasi 

0  Sculptodfl  . 
72  Pegad  (ifieum) 

X  AiMiomedBd 

1  AndromedA 
I  PiBcinm 

y  Oephei 
c  AndiomedflB 
td'Aqaaxii 

i^  Aqnarii 
^  AndTOmedff 
41  H.  Oephei 
a  Sctdptorifl  . 
^  Pegaai 

p  OaaoopeisB 

CrnxMBbiidge  4163 
«  Piadum 
«  Tucaiue 
80  Fisdum 

2  Get!   . 


4.1 
4.9 

4.2 
8.6 
2J2 

8.1 
4.1 
8.7 
4.2 
3.7 

8.7 
3.8 
6.1 
3.5 
1.3 

8.6 


2.6 

4.7 
3.8 

4.6 
4.1 
5.2 
5.6 
4.4 

4.5 
4.1 
3.8 
4.5 
4.9 

4.6 
4.2 
5.2 
4.6 
4.9 

4.4 
4.7 
4.5 
5.2 
4.0 

4.3 
4.3 
3.4 
4.3 
4.6 

5.3 
6.1 
5.0 
4.6 
5.2 

4.8 
6.6 
4.0 
4.7 
4.7 

4.6 


B8 
Oe5 
B8 
B8 
Mb 

GO 
KO 
A2 
K5 
KO 

KO 
Ma 

G5 

i  A2 
!  A3 

JBSp 
I  Ma 

AO 
I  Ma 

KO 


(  05 
KO 
A3 
K2 
Ma 

KO 
F2 
KO 
KO 
05 

A5 
KO 
K5 
00 
A2p 

05 
KO 
B9 
K2 
KO 

B8 
00 

KO 
AO 
AO 

B8 
KO 
AO 
AO 
Ma 

F8p 
B9 
F5 
B9 
Mb 

AO 


h  m  s 
22  31 14.753 
22  35  40.171 
22  36  14.012 
2237  28.900 
22  37  53  A3 

22  39 14.994 
22  4240.544 
224348.744 
22  45  21.493 
22  46  8.430 

22  46  49.^96 
22  4826.505 
22  49  6.582 
22  5024.365 
22  53  U.010 

22  58 14.181 

22  59  53.625 

23  0  46.462 
23  2  58.405 
23   510.981 

23  520.935 
23  5  50.140 
23  7  41.804 
23  9  25.537 
23  10  10.771 

23  11  42.100 
23  12  46.103 
2313  1.059 
23  14  30.417 
23  15  20.030 

23  16  40.484 
23  18  46.219 
23  21 16.548 
23  21  23.040 
23  2249.884 

23  23  54.544 
23  25  6.435 
23  28  41.127 
23  29  58.843 
23  33  88.616 

23  34 12.475 
23  35  50.079 
23  36  3.183 
23  36  27.779 
23  38  34.481 

23  40  3.239 
23  42  3.861 
23  44  4.526 
23  44  45.622 
23  48  24.926 


23  50 
23  50 
23  55 
23  55 
23  57 

23  59 


22.661 
55.114 
12.136 
46.152 
51.445 

88.564 


P.M. 


tMn 
a.3tia 

tStli 


&.8I74 
a.6t56 


s.im 

4.981 

S.1»S7 

tjnm 

-f3.7SB5 

a.9a» 

1.9M7 
S.0S1O 

S.46S3 
S.C«7» 
t.8806 
a.l970 

•f3.ii4a 
a.5iM 

t.l«M 
3.3138 
a.4538 

•f 3.9081 
S.1S34 
3.8631 
3.9011 
a.075t 

+3.0181 
S.083I 
3.3834 

s.«n8 

43.9861 
8.0848 
3.4438 
3.9487 
3.1134 

43.1140 
3.9651 
3.8638 
3.1870 
»4N88 

4-3.9888 
3.8845 

a.0|98 
3.1387 
3.0771 

434)748 


+ 
•1-^1087 

+ 

-fjQllO 

-JOlll 
+J0008 

-inss 

-JD084 


+ 
•f.8011 


••.J0064 

+ 


•I-J8148 
•I-J004O 
•t-JDQOS 

+ 


+ 

•fj0131 
— J0007 
+.3S87 

+jooi» 
4in6o 

-X067 

+J05m 

•fJOOOS 
+J0113 

•I- .0018 
-J0089 
-J0004 

4.0134 


-iKI68 

-i-imo 

•f.0071 
4J0Q85 
4- .0188 

4J0Q8S 
4.0318 
-.0173 

4.0078 


4.0010 
4i)006 

4X034 
44X180 

•-.0088 
-4NM0 
4.0103 
4.0078 
4Un80 


4X018 


-  0  31  48.78 
4-38  38  0.52 
•27  27  41.38 
+10  M  47.90 
-47  18  12.74 

+29  48  8.38 
+23  8  39.49 
-51  44  16.12 
-14  0  54.55 
+24  10  43.74 

+65  46  45.09 
-80  20il7 
-70  30  5.59 
-16  14  47.80 
-30    2  47.90 

+41  53  44.63 
+27  38  54.71 
+14  46  28.43 
+  8  58  37.21 
-21  36  25.10 

+74  57  17.41 
-45  40  49.33 
+  8  17  7.76 
+56  43  85.56 

-  6  28  49.93 

-  9  31  25.20 
-58  40  29.72 
+  2  50  41.88 
-32  58  5.13 
+67  40  25.11 

+23  18  7.89 
-20  32  15.17 
+61  50  36.44 
+22  57  48.30 
+  0  49    3.13 

+  5  56  22.01 
+12  19  8.64 
-38  15  89.81 
+30  53  1.45 
+46    128.69 

+42  49  80.32 
+  5  11  83.27 
+77  11  9.10 
+43  53  26.88 
-14  59  14.08 

-18  43  16.03 
+45  58  83.52 
+67  21  43.85 
-28  34  23.28 
+18  40  33.34 

+57  3  15.57 
+73  57  54.30 
+  6  25  13.72 
-66    1  18.92 

-  6  27  81.18 


I 


i8.7ia 

18.788 


+18.778 
tSJOO 


laJOTl 


+19 
10.1U 
10L147 
lOJOS 
1». 


419  J19 


f  Aqaara»  stir  ^X,  40^M  n.  pr. 

•  CfliiliAi,coiiip.8",2"XiLpr. 


10.088 
30.084 
38.007 

+30.083 

72  Fagaal,  bliitfy,  •■.0, 0«.a,  y .4 


-17  46  58.12 


io.a8 

10.516 

+10.440 
19.458 
19.580 
19.838 
19.379 

+19.896 
19.681 
19.848 
19.SB6 
19.083 

419.676 
19.683 
19.750 
19.793 
19J800 

410.788 
19.849 
19.884 
19.884 
19.486 

+19.918 
19.466 
30J806 
19.9U 
19X86 

+19.984 
19.976 
19.067 
19.888 
19X80 

+30.080 


-0.171 

-ojmo 

40.135 
-0.080 
-«.6U 
40041 


— OjOOI 
40X04 
46.390 
-0.194 

-O.806 
46.080 
46.031 
-6.886 
46X18 

-6.018 
-0X88 
-6.010 
+0.030 
-0.081 

-6.6C1 
46X65 
46.606 
-6.000 
-0.«» 


46.157 
-6X31 
-6.081 

-0.066 
-6.00B 
-6.610 
~0.1SS 


-0.066 
-0.106 
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FOR  JANUARY  0^.943,  WASHINGTON  MEAN  TIME. 


Name  of  Star. 


43  H.  Gephei 

a  Unse  Min.  (Polwrii) 

4  G.  OctaQtb 
Groombiidge  750 
Gioambri^e  944 

31  G.  Menfl»  . 
f  Mensn 

51  H.  Cephei . 
25  H.  Camelopaidilia 
7  G.  Octa&ti0 

Groombiidge  1119 
f  Octantis    . 

I  H.  Dnconis 

f  Ohanueleontis    . 
30  H.  Gamelopaidalis 

II  Octantis    . 
Bnidley  1672     . 

I  Octantu    . 

32  H.  Oamciop.  9eq. 

K  Octantis    . 

$  OctaatiB    •. 

Groombiidge  2283 
p  Octantis     . 
c  UrseeMiiMffis 
59  G.  Apodls  . 

a  UneeMinoris 
X  Octaootis 
X  UrsesMinoiis 
c  Octantis    . 
76  Draconis    . 

X  Octantis 
V  Octantis 
fi  Octantis    . 
39  H.  O^bei . 
7*  Octantis     . 


ICaenl- 
tode. 


4.5 
2.1 
5.6 
6.7 
6.4 

6.2 
5,6 
5.3 
5.1 
6.4 

7.0 
5.4 
4.6 
5.2 
5.3 

6.3 
6.3 
5.4 
5*3 
5.6 

4.1 

7.2 
5.7 
4.4 
5.9 

4.4 
5.2 
6.6 
5.5 
5.7 

5.4 
5.7 
4.3 
5.6 

5.1 


Speo- 


EO 

ra 

KO 
F8 
EO 

AO 
A2 
Ma 
Mb 
F5 

AO 
A3 
KO 
B3 
F5 

AO 
FO 
KO 
A2 
A2 

K2 
EO 
A2 
G5 
Mb 

AO 
KO 
Mb 

FO 
AO 

GOp 
EO 
FO 
FO 
G5 


Bight 


0  57  32.323 
18141.366 
1 41 61.117 

4  10  55.493 

5  36  9.111 

5  45  39.719 

6  46  43.704 

7  3  31.434 
7  14  20.713 
7  15  19.352 

81846.642 
9  688.397 
0  25  48.041 
9  36  17.360 
10  21  27.495 

10  59  54.174 
12 14  29.583 

12  46  25.116 
1248  81.755 

13  27  42.050 

14 13  55.644 
15  2  43.277 

15  24  36.751 

16  54  6.748 

17  16  28.406 

17  58  2.814 

18  7  50.062 

18  59  2.477 

19  32  24.283 

20  48  27.964 

21  38  48.035 

22  16  45.446 

22  87  57.920 

23  27  48.285 
23  47  27.240 


AnmiBl 
Varia- 
tion. 


hi-7.Si61 
+29.7868 
-8.783S 
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APPARENT  PLACES  OF  STAB8,  1920, 


CniCUMP(»4AR  STABS. 
FOB  THE  UPPER  TRANSIT  AT  WASHIKGTOK. 
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APPARENT  PLACES  OF  STARS,  1920. 
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CmCUMPOLAR  «TAR8. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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APPARENT  PLACES  OF  STABS,  1990. 
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APPARENT  PLACES  OF  STABS,  1920. 


dRCUlfiPOLAR  STABS. 

FOB  THE  UPPEB  TRANSIT  AT  WASHIiraTON. 
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dRCUMKIiLAR  STABS. 

VG&  TBB  UPPER  TRANSIT  AT  WASHUfOTON. 
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APPARENT  PLACES  OF  STABS,  1920. 

CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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16.3 

51.97 

47.63 

16.3 

29.64 

18.71 

16.3 

20.99 

62.26 

17.3 

33.81 

7.27 

17.3 

43.80 

16.65 

17.3 

51.56 

47.77 

17.8 

29.49 

18.85 

17.8 

20.54 

62.38 

18.8 

38.54 

7.23 

18.3 

43.65 

16.73 

18.8 

51.13 

47.90 

18.3 

29.32 

18.99 

18.3 

20.12 

62.49 

19.2 

33.28 

7.22 

19.3 

48.50 

16.60 

19.3 

50.68 

48.00 

19.3 

29.16 

19.12 

19.3 

19.69 

62.61 

20JZ 

38.02 

7.21 

20.8 

48.36 

16.89 

20.3 

50.22 

48.09 

20.8 

28.99 

19.22 

20.3 

19.28 

62.73 

21.2 

32.74 

7.21 

21.3 

43.22 

16.99 

21.3 

49.75 

48.15 

21.3 

28.82 

19.31 

21.8 

18.88 

52.87 

22.2 

32*47 

7.22 

22.3 

43.06 

17.09 

22.3 

49.29 

48.20 

22.8 

28.64 

19.37 

22.3 

18.46 

63.02 

28.2 

32.19 

7.22 

28.3 

42.93 

17.19 

23.3 

48.87 

48.23 

23.3 

28.48 

19.41 

28.3 

18.02 

63.17 

24.2 

81.90 

7.22 

24.3 

42.78 

17.80 

24.3 

48.46 

48.25 

24.3 

28.34 

19.45 

24.3 

17.57 

53.82 

25.2 

31.59 

7.20 

25.8 

42.61 

17.39 

25.3 

48.08 

48.27 

25.3 

28.21 

19.49 

25.3 

17.10 

63.47 

26.2 

31.29 

7.17 

26.8 

42.45 

17.46 

26.3 

47.72 

48.80 

26.3 

28.08 

19.53 

26.3 

16.59 

63.59 

27.2 

31.00 

7.10 

27.8 

42.29 

17.51 

27.3 

47.86 

4o.94 

27.3 

27.95 

19.59 

27.3 

16.08 

53.68 

28.2 

80.70 

7.01 

28.3 

42.13 

17.82 

28.3 

46.98 

48.40 

28.3 

27.82 

19.67 

28.3 

15.60 

63.75 

29.2 

80.41 

6.91 

29.3 

41.98 

17.62 

29.3 

46.58 

48.46 

29.3 

27.67 

19.75 

29.8 

15.12 

53.81 

80.2 

80.15 

6.80 

80.3 

41.81 

17.81 

80.3 

46.17 

48.53 

80.8 

27.50 

19.88 

30.3 

14.65 

63.85 

81.2 

29.89 

6.70 

81.3 

41.66 

17.51 

31.3 

45.72 

48.59 

31.8 

27.33 

19.89 

31.8 

14.20 

53.89 

11.11      -1 

1.06 

6.21       -6.13 

20.32     +20.30 

?.«       +7.67 

18.68     -18.55 

5«»  45«  3 

9-.719 

6^  46*  43«.704 

7*     8«  81«.434 

7*  14*.a0-.713 

7>»  15*  19-.852 

-84^ 

4»'    4 

2''.94 

-80*» 

43'    6 

0'M2 

■^T" 

10'   a 

«".86  1 

+82* 

84'    1 

0".90 

-86^ 

54'    2 

6".28 
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APPABENT  PLACES  OF  STABS,  1920. 


CZRCUMFOLAK  STARS. 

FOR  TOB  UFPBB  TKAN8IT  AT  WASHINGTON. 


Gx^ombcMse  1119. 

iOdtmX^. 

1 B.  Pvaoinis. 

f  C^iMirtinmtta. 

89HLCtaielii». 

Mag.  7.0 

Mag.  6.4 

Mag.  4.6 

Mag.  5.2 

Mag.  5.3 

Wash. 
Mmn 

Right 

Asctti- 

sknou 

Declf- 
natloQ. 

Wash. 
Mean 
Time. 

Asoen- 

sUn. 

nation. 

Wash. 
Mean 
Time. 

RJsht 
Aacen- 

Sfoli. 

Deeli- 
nation. 

Wash. 
Mean 
Tfane. 

R%lit 

SiOHU 

nation. 

Wash. 
Mean 
Time. 

Btgllt 
Aaoen- 

SlflB. 

Dedi. 

nation. 

U  m 

o      r 

k  m 

•    t 

k  m 

•    t 

h  m 

•    f 

h  m 

•      r 

Mar. 

819 

+8852 

Mtf. 

9   8 

-85  2( 

Mar. 

8  25' 

+81 4( 

Mar. 

936 

-80  as 

Mar. 

10  21 

+8267 

t  0 

0.4 

55.65 

27.11 

0.4 

s 
47.64 

59.39 

Oi^ 

58.32 

4d«v4 

0.5 

25,94 

12.03 

0.5 

s 
38.46 

r  r 

49.09 

1.4 

55.17 

27.89 

1.4 

47.47 

59.73 

1.4 

58.29 

48.66 

1.5 

25.88 

12.89 

1.5 

38.46 

49.40 

2.4 

54.63 

27.68 

2.4 

47.30 

60.05 

2.4 

58.26 

48.97 

2.5 

25.81 

12.73 

2.5 

88.47 

49.73 

3,4 

53.99 

27.98 

3.4 

47.14 

60.36 

8.4 

58.23 

49.29 

3.5 

25.75 

13.06 

3.5 

38.47 

50.07 

• 

4.4 

53^ 

28.26 

4.4 

4fi.9Q 

60.67 

4.4 

58.18 

49.61 

4.4 

26.69 

13.88 

4.5 

38.48 

50.42 

5.4 

52.50 

28.51 

5.4 

46.85 

60.98 

5.4 

58.12 

49.93 

5.4 

25.63 

18.71 

5.5 

38.40 

50.76 

6.4 

51.68 

28.75 

6.4 

46.71 

61.30 

6.4 

58.04 

50J22 

6^4 

25.58 

14.04 

6.5 

38.36 

61.10 

7.4 

50.85 

28.99 

7.4 

46.57 

61.63 

7.4 

57.96 

60.50 

7.4 

25.63 

14.40 

7.5 

38.31 

51.42 

8.4 

50.04 

29.22 

8.4 

46.43 

61.97 

8.4 

57.88 

50.76 

8.4 

25.47 

14.76 

8.5 

38.26 

51.71 

.   9.4 

^9.U . 

29.^2 

.9.4 

46.28 

62.32 

9.4 

57.81 

61.02 

9.4 

26.42 

15,13 

9.5 

38.22 

82.01 

10.4 

48.45 

29.62 

J0,4 

46.10 

62.66 

10.4 

57.74 

61.28 

10.4 

25.36 

15.50 

10.5 

38.17 

52.29 

11.4 

47.70 

29.8^ 

11.4 

45.92 

63.01 

11.4 

57.68 

61.54 

11.4 

25.29 

15.87 

11,5 

38.13 

52.56 

12.4 

46.96 

'3Q.pi 

a2.4 

45,74 

63.35 

12.4 

57.62 

61.80 

12.4 

26.22 

16.23 

12.5 

38.06 

52.85 

.JL3.4 

.4^.24; 

30.2(» 

:i3.4 

45.55 

63.66 

13.4 

67.56 

52.04 

13.4 

25.14 

16.67 

13,5 

38.05 

53.14 

UA 

.^.52 

30.46 

14.4 

45.34 

63.97 

14.4 

67.51 

52.30 

14.4 

25.05 

16.91 

14.5 

38.02 

53.43 

ihA 

44.77 

30.69 

15.4 

45.13 

64.26 

15.4 

67.45 

52.57 

15.4 

24.97 

17.23 

15.4 

37.99 

53.73 

UA 

43.99 

30.91 

16.4 

44.92 

64.54 

16.4 

57.38 

62,85 

16.4 

24.88 

17.54 

16.4 

37.94 

54.04 

17.4 

43.16 

31.18 

17.4 

44.71 

64.82 

17.4 

67.30 

63.14 

17.4 

24,79 

17.83 

17.4 

37.89 

64.35 

18.4 

42.27 

31.35 

18.4 

44.50 

65.09 

18.4 

57.21 

63.42 

18.4 

24.71 

18.12 

18,4 

37.84 

54.67 

19.4 

41.31 

31.55 

19.4 

44.31 

65.36 

19.4 

57.11 

63.70 

19.4 

24.63 

18.41 

19.4 

37.77 

54.99 

20.4 

40.31 

31.75 

20.4 

44.11 

65.63 

20.4 

57.01 

58.96 

20.4 

24.54 

18.70 

20.4 

37.68 

55.31 

21.3 

39.28 

31.93 

21.4 

43.92 

65.91 

21.4 

56.90 

64.19 

21.4 

24.47 

19.01 

21.4 

37.59 

55.60 

22.3 

38.25 

32.07 

22.4 

43.74 

66.20 

22.4 

66.79 

54.42 

22.4 

24^ 

19.33 

22.4 

37.49 

55.88 

23.3 

37.27 

32.21 

23.4 

43.54 

66.52 

23.4 

56.69 

54.63 

23.4 

24.31 

19.67 

23.4 

37.39 

56.13 

24.3 

36.34 

32.83 

24.4 

43.34 

66.83 

24.4 

56.58 

54.82 

24.4 

24.23 

20.01 

24.4 

37.30 

56.38 

25.3 

35.46 

32.44 

25.4 

43.11 

67.15 

25.4 

66.49 

55.01 

25.4 

24.15 

20.35 

25.4 

87.22 

56.62 

26.3 

34.63 

32.57 

26.4 

42.87 

67.44 

26.4 

56.41 

55.19 

26.4 

24.05 

20.68 

26.4 

37.16 

56.85 

27.3 

33.80 

32.70 

27.4 

42.63 

67.71 

27.4 

56.33 

55.39 

27.4 

23.95 

20.98 

27.4 

37.09 

57.09 

28.3 

32.95 

32.85 

28.4 

42.36 

67.96 

28,4 

56.25 

55.61 

28.4 

23.88 

21.26 

28.4 

37.08 

57.36 

29.3 

32>Q6 

33.02 

29.4 

42.11 

68.19 

29.4 

56.17 

55.84 

29.4 

23.72 

21.51 

29.4 

36.94 

57.63 

30.3 

8L11 

38.17. 

30.4 

41.86 

68.40 

30.4 

56.07 

56.08 

30.4 

23,61 

21.76 

30.4 

36.86 

57.92 

31.3 

80.07 

38.92 

31.4 

41.62 

68.60 

31.4 

55.94 

56.32 

31.4 

23.50 

22.00 

31.4 

36.76 

58.21 

50.94      +50.93 

12.34     -12.30 

6.91       +6.84 

0.12       -6.08 

8.16       +8.19 

^    IS-  46».642 

9»»     8«  33*.897 

^  25*  48».041 

^  36«  17-.360 

10>^  21"  27'.495 

+88*^ 

52'    2 

6''.44  1 

-85** 

20'    4 

1".44  1 

+81** 

40'    5 

4".4a  1 

-80^ 

34'    5 

6".47 

+82* 

57'    5 

(9".46 
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cmcuMPOLAa  stars, 

FOR  THE  UPFEB  TBANSIT  AT  WASHINGTON. 


Mag.  6.8 


Wash. 
Mesa 


sioiL 


Mar. 
0.5 

2.5 
3^ 

4.5 
5^ 

6^ 
7.5 

8.5 

9.5 

10.5 

11.5 

12^ 
13.5 
14.5 
15.5 

16.5 
17^ 
18^ 
19^ 

20.5 
21.5 
22.5 
23.5 

24.5 
25.4 
26.4 

27.4 

28.4 
29.4 
30.4 
31.4 


li  m 
U   0 

s 
».M 
%M 

M7 

9,87 
M7 
&86 
9.84 

9l81 
9.78 
9.78 
9.07 

9.61 
9.54 
9.48 
9.43 

9.87 
9.32 
9.28 
9.25 

9.29 
9.14 
9.08 

8.98 

8.88 
8.77 
8.68 
8.56 


DtttI- 

mtnHi. 


Mag.  6.3 


Wash. 
ICtei 
Time. 


-84  t  Mar. 


n 


57.56 
57-96.. 
58.84 
58.70 

59.06 
59.42 
59.78 
60.16 

60.55 
60.95 
61.35 
61.76 

62.16 
62.57 
62.95 
63.34 

63.72 
64.08 
64.43 
64.77 

65.11 
65.47 
65.84 
66.22 

66.63 
67.04 
67.44 
67.82 

68.20 
68.55 
68.88 
69.20 


9^       -9.79 
Id^  59»  54».174 
-84^     9'    48".70 


0^ 
1<6 
2.6 
3.6 

4^ 
5.6 
6.6 
7.6 

8.6 

9.5 

10.5 

11.5 

12<5 
13^ 
14.5 
15.5 

164 

17.5 
18w5 
19.5 

20.6 
21.5 
22.5 
28.5 

24.5 
25.5 
26^5 

27.5 

28.5 

29.5 
80.5 
81.5 


h  m 
1214 

3 

58.62 
58.98 
54.38 
54.66 

54;83 
55.1I> 
55.38 
55.47 

55.59 
56.70 
56.82 
55.95 

56.08 
56.22 
56.39 
56.55 

56.70 
56.84 
56.94 
57.00 

57.02 
56.99 
56.92 
56.84 

58.76 
66.71 
56.67 
56.66 

56.67 
56.68 
56.66 
56u60 


I>ecIS- 
natkm. 


+88  (  liw. 


n 


19.42 
19.69 
19.99 
20.30 

20.63 
20.97 
21.80 
21.62 

21.94 
22.25 
22v65 
22.84 

23J$ 
23.42 
23.72 
24.03 

24.84 
24.68 
25.02 
25.38 

26.73 
26.67 
26.40 
26.72 

27.01 
27.29 

27.57 
27.86 

28.16 
28.47 
28.80 
29.14 


Mag.  6.4 


.  Oaaalof.  aeg. 
Mag.  6.3 


^aab. 
Kton 
Time. 


80.81     +80.79 
12^  14«  29».683 
+88**    8'    36".24 


0.6 
1.6 
2.6 
3.6 

4.6 
5.6 
6.6 
7.6 

8.6 

9.6 

10.6 

11.6 

12.6 
13.6 
14.6 
16.6 

16.6 
17.5 
18.6 
19.6 

20.6 
21.6 
22.6 
28.6 

24.6 
25.6 
26.6 
27.6 

28.6 
29.6 
80.5 
31.5 


Bl^ 


h  m 
1246 

s 
48;2& 
43  J6 
43.46 
48.56 


43. 
48.77 
43  J9 
44.01 

44.14 
44.^ 
44.39 
44.50 

44.60 
44.69 
44.77 
44.83 

44.89 
44.94 
44.99 
46.04 

46.11 
46.19 
46.27 
46.36 

45.44 
45.61 
46.56 
46.60 

46.62 

45.63 
45.63 
46.68 


saUokl. 


WaaSi. 
Mean 

Time. 


•    # 
-«44]  Miar. 


ft 
19l82 
19.70 
20.06 
20.39 

20.73 
21.06 
21.89 
21.72 

• 

22,07 
22.43 
22.80 
23.17 

23.56 
23.95 
24.34 
24.73 

25.12 
25.49 
26.86 
26.19 

26.62 
26.87 
27.23 
27.61 

28.01 
28.42 
28.84 
29.26 

29.67 
30.05 
30.43 
30.79 


10.81     -10.76 
12»»  46*  25«.116 
^  41'    21'M8 


0.6 
1.6 

2;6 

8.6 

4.6 
6.6 
6.6 
7j6 

8w6 

9.6 

10.6 

11.6 

12.6 
13.6 
14.6 
15.6 

16.5 
17.5 
18.5 
19.6 

20.6 
21.6 
22.5 
28.6 

24.6 
25.6 
26.6 
27.6 

28.6 
29.6 
30.6 
31.6 


Rlglit 
sioo. 


h  m 
12  48 

s 
38.48 
88.56 
38.70 
38.83 


DccU- 
naUon. 


icOoinUla. 
Mag.  6.6 


Wash. 
Mean 
Tbne. 


+83601  Mar 


tt 


32.93 
33.16 
33.43 
33.71 


38.93   34.01 


30.03 
89.12 
38.19 

89.26 
39.33 
39.40 
89.47 

89.64 
39.61 
39.69 
39.78 

89.86 
39.94 
39.99 
40.04 

40.08 
40.11 
40.12 
40.12 

46.13 
40.16 
40.18 
40.21 

40i24 
40.28 
40.30 
40.31 


34.32 
34.63 

35.25 
35.54 
36.82 
36.10 

36.38 
36.66 
36.94 
37.22 

37.53 
37.84 
38.17 
38.50 

89.19 
89.52 

40.15 
40.43 
40.71 
40.99 

41.28 
41.69 
41.91 
42.25 


0.6 
1.6 
2.6 
3.6 

4.6 
5.6 
6.6 
7.6 

8.6 

9.6 

10.6 

11.6 

12.6 
13.6 
14.6 
15.6 


Right 

Aflcm* 

sion. 


9.82       +9.27 
12^  48»  31».755 
+83**  50'    61".72 


h  m 
13  28 

s 
1.95 
2.18 
2.30 
2.46 

2.62 

2.79 
2.97 
8.16 

3.36 
3.56 
3.74 
3.93 

4.10 
4.25 
4.40 

4.54 


BeoU- 
nation. 


-8622 


ti 


16.6 

4.64 

17.6 

4.75 

18.6 

4.87 

19.6 

4.99 

20.6 

6.11 

21.6 

6.26 

22.6 

5.39 

23.6 

5.54 

24.6 

6.69 

25.6 

6.88 

26.5 

6.96 

27.5 

6.06 

28.5 

6.16 

29.5 

6.21 

30.5 

6.27 

31.5 

6.33 

32.06 
82.40 
82.73 
38.04 

83.33 
83.62 
83.90 
34.21 

34.52 

84.84 
85.18 
85.54 

85.90 
86.27 
86.63 
36.99 

87.35 

87.71 
88.04 
88.38 

38.70 
89.02 
89.35 
89.71 

40.08 
40.46 
40.87 
41.27 

41.67 
42.06 
42.41 
42.76 


12.41      -12.W 
13^  27«  42*.050 
-85^  22'    38".10 


250 


APPARENT  PLACES  OF  STABS,  1920. 


CmOUMPOLAR  STABS. 

FOB  THE  UPFEB  IltANSIT  AT  WASEDTCnOir. 


aootiuittt. 

QroomUdceiSii, 

/^Ootufia. 

6ltaM3Cte«U. 

SOe.Apadls. 

Blag.  4.1 

Mag.  7.2 

Mag.  6.7 

Mag.  4.4 

Mag.  5.9 

Wash. 
M6&n 

Afloon- 

8kHL 

0ecU- 

Wash. 
KMn 
Time. 

1 

Rjgiit 

Anaoi- 
akn. 

Dedl- 
nation. 

Mean 
Time. 

Rlihl 

Mil* 

Aaoen- 
aion. 

BecU- 

Vaih. 
llMa 
Tfaoe. 

Mon. 

Time. 

h  m 

•    t 

h  m 

•     a 

h  m 

o     i 

b  m 

•    ( 

h  m 

•     ' 

Mar. 

1414 

-8318 

Mar. 

15   2 

+8732 

•  • 

Ite. 

16  24 

-3411 

Man. 

1654 

+82  9Mtf. 

17  16 

-8046 

It 

0.7 

8.79 

W  ' 

1.19 

0.7 

40.20 

WW 

3.66 

0.7 

48J8 

WW                * 

52.00 

0.8 

2.44 

66.77 

0.8 

32.48 

57.09 

1.6 

8.94 

1.49 

1.7 

40.69 

8.75 

1.7 

49.11 

^.20 

1.8 

2.61 

56.71 

1.8 

32.65 

57.11 

2.6 
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2.79 

58.65 
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32.96 

57.15 

4.6 

9.37 
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3.94 

58.81 

9.8 
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22.6 
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22.6 
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14.8 

61.66 

87.28 

14.8 

11.38 

26.19 

14.8 
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16.76 

35.92 

27.9 

42.63 

54.68 

27.9 

29.74 

11.34 

27.9 

50.68 

46.89 

27.0 

27.96 

3.86 

27.9 

16.81 

35.60 

28.9 

42.80 

54.40 

28.9 

30.00 

11.01 

28.9 

50.98 

46.66 

28.9 

28.06 

3.06 

28.9 

16.87 

36.11 

29.9 

42.95 

54.13 

29.9 

30.24 

10.70 

29.9 

51.08 

46.22 

29.9 

28.16 

2.76 

29.9 

16.92 

34.73 

30.9 

43.10 

53.87 

30.9 

80.48 

10.42 

80.9 

61.18 

46.91 

80.9 

28.26 

2.44 

80.9 

16.98 

34.87 

81.9 

43.24    53.63 1 

31.9 

30.70 

10.14 

31.9 

51.27 

45.61 

81.9 

28.39 

2.12 

81.9 

17.02 

34.03 

8.30        -8.24 

15.80     -15.77 

7.01       -6.94 

18.31     +] 

A.28 

7.02       -7.66 

21>'   88»  48'.035 

22*"  16»  45«.446 

22»»  37»  57».»20 

2tf»  27-  A 

i3'.286 

28^  47«  27*.240 

-83* 

5'    1 

7  ".98  1 

-86*» 

22'  a 

2".81  1 

-81* 

48' 

6".03 

+86*^ 

61'    I 

•8".49 

-82* 

27'    4 

8".42 
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CIRCUMFOLAR  STABS. 

FOR  THi:  Xm>Efi  TBAN6IT  AT  WASHINGTON. 


It&C^pkct 

a  Urue  Minoiis. 

(Polaru,) 
Mag.  2.1 

4a;a9t»tftik 

GiooaAMie  750. 

QrMiiMdie  0«4. 

Mag.  4.5 

Mag.  5.6 

Mag.  6.7 

Mag.  6.4 

Wssh. 
Kttn 
TIdm. 

Asoeo- 

SktL 

DecU- 

natlOQ. 

Ifean 
Ttme. 

A4eeii- 

DeoU. 
nation. 

vrailL 

Hean 

TIOM. 

Rliiit 

Asoan- 
aioo. 

Decli- 
nation. 

Wash. 
iCean 
Time. 

Aaean- 
sioa. 

nation. 

Wash. 
Mean 
Time. 

R%iit 

Asoan- 

aion. 

Decli- 
nation. 

h.  m 

•      r 

h  m 

•    t 

h  m 

•     r 

h  m 

•    t 

h  m 

e       r 

Apr. 

057 

+8549 

Apr. 

131 

+8852 

ft 

Apr. 

141 

-8510 

ft 

Apr. 

410 

+85  2C 

Apr. 

536 

0 

+85  9 
tt 

0.0 

23.67 

52.10 

0.0 

10.86 

49.58 

0.0 

30.76 

25.56 

0.1 

56.68 

51.68 

0.2 

14.41 

49.25 

1.0 

23.85 

51.83 

1.0 

10.60 

49.24 

1.0 

30.68 

25.23 

1.1 

56.46 

51.46 

1.2 

14.15 

49.15 

2.0 

23.B5 

51.48 

2.0 

10.43 

48.90 

2.0 

80.60 

24.90 

2.1 

56.24 

51.23 

2.2 

13.88 

49.02 

8.0 

23.86 

51.12 

3.0 

10.32 

48.54 

3.0 

30.51 

24.57 

3.1 

56.04 

60.07 

3.2 

13.68 

48.88 

4.0 

23.92 

60.79 

4.0 

10.80 

48.20 

4.0 

30.41 

24.23 

4.1 

55.86 

60.72 

4.2 

13.80 

48.72 

5.0 

23.96 

50.47 

5.0 

10.30 

47.86 

5.0 

30.32 

23.87 

5.1 

55.68 

60.47 

5.2 

13.17 

48.55 

5.9 

24.02 

60.17 

6.0 

10.34 

47.54 

6.0 

30.23 

23.51 

6.1 

55.54 

60.22 

6.2 

12.96 

48.40 

6.9 

24.08 

40.85 

7.0 

10.30 

47.23 

7.0 

30.14 

23.14 

7.1 

55.30 

49.07 

7.2 

12.76 

48.25 

7.9 

24.14 

40.56 

8.0 

10.44 

46.02 

8.0 

30.07 

22.76 

8.1 

55.24 

49.74 

8.2 

12.66 

48.10 

8.9 

24.20 

49.27 

0.0 

10.48 

46.62 

9.0 

80.01 

22.87 

0.1 

55.10 

49.60 

0.2 

12.36 

47.95 

9.9 

24.25 

48.08 

10.0 

10.40 

46.38 

10.0 

20.96 

21.07 

10.1 

54.95 

49.28 

10.2 

12.17 

47.81 

10.9 

24.30 

48.69 

11.0 

10.50 

46.03 

11.0 

20.02 

21.58 

11.1 

54.79 

49.07 

11.2 

11.07 

47.67 

11.9 

24^ 

48.39 

12.0 

10.40 

45.72 

12.0 

20.80 

21.19 

12.1 

54.64 

48.85 

12.2 

11.76 

47.54 

12.9 

24.38 

48.09 

13.0 

10.48 

45.41 

13.0 

29.88 

20.81 

13.1 

54.47 

48.63 

18.2 

11.65 

47.40 

13.9 

24.42 

47.78 

li.O 

10.47 

45.10 

14.0 

29.87 

20.44 

14.1 

54.31 

48.39 

14.2 

11.33 

47.26 

14.9 

24.47 

4746 

14.0 

10.50 

44.77 

15.0 

29.86 

20.08 

15.1 

54.14 

48.13 

15.2 

11.11 

47.00 

15.9 

24.54 

47.14 

15.0 

10.58 

44.44 

16.0 

20<83 

19.73 

16.1 

53.09 

47.86 

16.2 

10.88 

46.01 

16.9 

24.63 

46.81 

16.9 

10w74 

44.09 

16.9 

20.81 

19.38 

17.1 

53.83 

47.55 

17.2 

10.66 

46,70 

17.9 

24.75 

46.48 

17.9 

10.08 

43.75 

17.9 

29.78 

19.03 

18.1 

68.68 

47.25 

18.2 

10.46 

46.48 

18.9 

24.88 

46.16 

18.0 

11.29 

43.42 

18.9 

29.74 

18.67 

19.1 

53.59 

46.94 

19.2 

10.27 

46.24 

19.9 

25.06 

45.88 

19.0 

11.67 

48.10 

19.9 

29.70 

18.81 

20.1 

58.50 

46.65 

20.2 

lOXW 

46.00 

20.9 

25.18 

45.61 

20.0 

12.07 

42.81 

20.9 

29.66 

17.93 

21.1 

53.44 

46.36 

21.2 

9.05 

45.77 

21.9 

25.33 

45.35 

21.0 

12.45 

42.54 

21.9 

29.64 

17.53 

22.1 

53.37 

46.09 

22.1 

9.81 

45.56 

22.9 

25.46 

45.11 

22.0 

12.79 

42.28 

22.9 

20.63 

17.12 

23.1 

53^ 

45.85 

23.1 

0.68 

45.36 

23.9 

2&60 

.44.87 

28.0 

13.06 

42.02 

23.9 

29.68 

16.70 

24.1 

58.21 

45.60 

24.1 

0.64 

45.18 

24.9 

25.60 

44.62 

24.0 

13.32 

41.75 

24.9 

29.67 

16.29 

25.1 

53.12 

45.34 

25.1 

9.40 

45.00 

25.9 

25J80 

44.36 

25.0 

13,55 

41.46 

25.9 

29.71 

15.91 

26.1 

53.02 

45.08 

26.1 

0.23 

44.82 

26.9 

25.90 

44.09 

26.9 

13.78 

41.16 

26.9 

20.75 

15.54 

27.1 

52.02 

44.81 

27.1 

9.05 

44.61 

^.9 

26.02 

48.80 

27.0 

14JW 

40.85 

27.9 

29J9 

15.19 

28.1 

62.81 

44.58 

28.1 

8*86 

44.88 

28.9 

26.15 

43.48 

28.0 

14.42 

40.53 

28.9 

29.82 

14.86 

29.1 

52.71 

44.22 

20.1 

8.68 

44.15 

29.9 

26.33 

43.10 

28.0 

14.85 

40.21 

29.9 

29.85 

14.53 

80.1 

52.61 

43.90 

30.1 

8.50 

43.88 

30.9 

26.40   42.90 

80.0 

15.34 

39.80 

30.9 

20.86 

14.19 

31.1 

52.55 

48.56 

31.1 

8.85 

4|3.61 

13.7 

5     +13.72 

5L12     +51.11 

U.88     -11.84 

12.33     +)2.20 

11.86     +11.82 

d^  57»  32-^23 

1>»  81*  41-.366 

Ih  4i«  61M17 

A^  10»  55».493 

5*^  86*    O-.lll 

+85*> 

49'    4 

13"^ 

+88^ 

52'  an 

9''.02 

^85** 

10'    2 

7".00 

+85° 

20'    3J 

8'M2 

+85** 

9'    8 

6".60 

^04 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


SI  G.  Utuam. 

riC«iim. 

fl  H.  0€p]tei. 

85  H.  Camelop. 

7  0.  oetmis. 

liag.  6.2 

Mag.  5.6 

Mftg.  5.3 

Mag.  5.1 

Mag.  6.4 

Wash, 
llean 

R%ht 

Aflcen- 

8i<m. 

Decll- 
oation. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Becli- 
nation. 

Wash. 
Mean 
Time. 

R%bt 

Ascen- 
sion. 

Deolf. 

W«8b. 
Mean 
Ttane. 

Riglit 

Ascen- 

tlOB. 

DecU- 
natkn. 

Wash. 
Mean 
Time. 

Right 

Aaoen- 

slon. 

BecU- 

Time. 

un*wu* 

b  m 

•    t 

b  m 

•    t 

h  m 

•        t 

h  m 

•    1 

h  in 

•     » 

Apr. 

6  45 

-8450 

Apr. 

646 

-8044 
ft 

Apr. 

7   8 

0 

+8710 

Apr. 

714 

+8234 

tt 

Apr. 

716 

-8654 

MM 

0.2 

29.89 

6.70 

0.3 

41.66 

17.61 

0.3 

46.72 

48.59 

0.3 

27.38 

19.89 

0.3 

14.20 

WW 

53.89 

1.2 

29.66 

6.61 

1.3 

41.51 

17.51 

1.3 

45.24 

48.61 

1.3 

27.15 

19.94 

1.3 

18.78 

53.94 

2.2 

29.40 

6.54 

2.3 

41.37 

17.54 

2.3 

44.76 

46.62 

2.3 

26.97 

19.96 

2.3 

18.85 

54.01 

3.2 

29.14 

6.47 

8.2 

41.28 

17.67 

8.3 

44.27 

48.60 

3.3 

26.79 

19.97 

S.8 

12.98 

54.09 

4.2 

28.88 

6.41 

4.2 

41.09 

17.61 

4.3 

43.81 

48.57 

4.3 

26.61 

19.96 

4.3 

12.50 

54.17 

6.2 

28.61 

6.36 

6.2 

40.94 

17.64 

6.3 

43.36 

48.53 

5.3 

26.44 

19.94 

5.8 

12.05 

54.24 

6.2 

28.34 

6.27 

6.2 

40.79 

17.66 

6.3 

42.94 

48.48 

6.3 

26.29 

19.91 

6.3 

11.60 

54.32 

7.2 

28.07 

6.20 

7.2 

40.64 

17.67 

7.3 

42.53 

48.43 

7.3 

26.14 

19.88 

7.3 

11.13 

54.38 

8.2 

27.80 

6.10 

•8.2 

40.49 

17.68 

8.2 

42.13 

48.88 

8.3 

25.99 

19.86 

8.3 

10.66 

54.44 

9.2 

27.63 

5.98 

9.2 

40.34 

17.65 

9.2 

41.76 

48.86 

0.3 

26.84 

19.83 

9.3 

10.18 

54.47 

10.2 

27.26 

6.85 

10.2 

40.17 

17.62 

10.2 

41.36 

48.32 

10.2 

26.70 

19.81 

10.2 

9.69 

54.49 

11.2 

26.99 

5.71 

11.2 

40.02 

17.67 

11.2 

40.96 

48.29 

11.2 

26.56 

19.80 

11.2 

9.21 

54.50 

12.2 

26.73 

5.54 

12.2 

39.87 

17.52 

12.2 

40.66 

48.26 

12.2 

25.42 

19.79 

12.2 

8.74 

54.49 

13.2 

26.49 

6.38 

13.2 

39.72 

17.44 

13.2 

40.15 

48.23 

13.2 

25.25 

19.78 

13.2 

8.27 

54.47 

14.2 

26.26 

6.21 

14.2 

39.57 

17.87 

14.2 

39.72 

48.19 

14.2 

25.08 

19.76 

14.2 

7.82 

54.45 

16.2 

26.01 

5.06 

15.2 

39.42 

17.30 

16.2 

39.27 

48.15 

15.2 

24.92 

19.73 

15.2 

7.40 

54.43 

16.2 

26.78 

4.90 

16.2 

39.28 

17.24 

16.2 

38.82 

48.07 

16.2 

24.75 

19.68 

16.2 

6.97 

54.41 

17.2 

26.66 

4.76 

17.2 

39.15 

17.19 

17.2 

38.36 

47.99 

17.2 

24.57 

19.61 

17.2 

6.54 

54.40 

18.2 

26.31 

4.64 

18.2 

39.02 

17.15 

18.2 

37.92 

47.87 

18.2 

24.39 

19.62 

18.2 

6.11 

54.41 

19.2 

26.07 

4.62 

19.2 

38.87 

17.11 

19.2 

37.50 

47.74 

19.2 

24.24 

19.42 

19.2 

5.67 

54.43 

20.2 

24.81 

4.40 

20.2 

38.72 

17.08 

20.2 

37.11 

47.60 

20.2 

24.10 

19.29 

20.2 

5.22 

54.45 

21.2 

24.65 

4.26 

21.2 

38.58 

17.04 

21.2 

36.74 

47.47 

21.2 

23.97 

19.17 

21.2 

4.76 

54.45 

22.2 

24.29 

4.09 

22.2 

38.43 

16.97 

22.2 

36.42 

47.34 

22.2 

23.84 

19.05 

22.2 

4.28 

54.45 

23.2 

24.03 

3.90 

23.2 

38.27 

16.87 

23.2 

36.10 

47.21 

23.2 

23.72 

18.95 

28.2 

8.78 

54.41 

24.1 

28.79 

3.68 

24.2 

38.12 

16.76 

24.2 

35.77 

47.11 

24.2 

23.69 

18.86 

24.2 

8.30 

54.36 

26.1 

28.66 

3.46 

25.2 

37.97 

16.62 

25.2 

85.42 

47.01 

26.2 

23.47 

18.78 

25.2 

2.83 

54.27 

26.1 

23.32 

3.24 

26.2 

37.83 

16.48 

26.2 

35.06 

46.92 

26.2 

23.34 

18.71 

26.2 

2.37 

54.17 

27.1 

23.12 

3.02 

27.2 

87.69 

16.33 

27.2 

34.65 

46.82 

27.2 

23.19 

18.63 

27.2 

1.94 

54.00 

28.1 

22.92 

2.80 

28.2 

87.57 

16.20 

28.2 

34.24 

46.60 

28.2 

23.02 

18.53 

28.2 

1.62 

54.00 

29.1 

22.72 

2.61 

29.2 

37.44 

16.07 

29.2 

33.82 

46.65 

29.2 

22.87 

18.41 

29.2 

1.12 

53.91 

90.1 

22.62 

2.42 

80.2 

87.31 

16.97 

30.2 

33.41 

46.39 

80.2 

22.72 

18.28 

80.2 

0.74 

53.85 

31.1 

22.32 

2.24 

81.2 

37.19 

15.86 

31.2 

33.00 

46.21 

81.2 

22.56 

18.11 

81.2 

0.34 

53.79 

11.11      -11.06 

6.21       -6.13 

20.33     +20.30 

7.73       +7.67 

18.58     -18.55 

6*   45«  39*.719 

6»»  46>»  43-.704 

7»«     3«  81-.434 

7h  i4«  20-.713 

7*  15«  19«.352 

-84« 

49'    4 

2".94  1 

-80*' 

43'    5 

0'M2  1 

+87* 

10'    8 

8".86| 

+82<» 

34'    M 

)"M  \ 

-86« 

54'    2( 

8".2» 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


GfooflAtldco  1119. 

r<MiBii8. 

1 H.  l>nMMda. 

f  OJMntttBlePMMa. 

80  H.  Oam«lop. 

Mag.  7.# 

Mag.  5.4 

Mag.  4.6 

Mag.  5.2 

Mag.  5.3 

WHh. 

HMD 

Time. 

Ajcen- 
ikio. 

DecU- 
oaUan. 

Wmih. 
lima 
Tfiat. 

AflOQD- 

■km. 

Deell- 
natteD. 

WmOL 
Mmo 

Time. 

IU||ptt 

AflCtfi- 

■km. 

DecU- 
nMkm. 

Time. 

Rlglit 

Aaeen- 

Bioo. 

naOeo. 

Mean 

Time. 

Right 

Asoen- 

sion. 

DecU- 
natloiu 

h  m 

•      r 

li  m 

•    t 

h  m 

•    t 

h  m 

•    t 

h  m 

•    t 

Apr. 

818 

+8852 

ft 

Apr. 

9   8 

-8521 

ft 

Apr. 

925 

+8140 
It 

Apr. 

9  86 

-8035 

ft 

Apr. 

10  21 

+8257 

mm 

0.3 

90.07 

33.32 

0.4 

41.62 

8.60 

0.4 

55.94 

56.32 

0.4 

23.50 

22.00 

0.4 

t 
36.76 

WW 

58.21 

1.3 

88.97 

38.47 

1.4 

41.39 

8.82 

1.4 

55.82 

56.55 

1.4 

23.40 

22.24 

1.4 

36.63 

58.49 

2.3 

87.82 

83.58 

24 

41.17 

9.04 

2.4 

55.69 

56.76 

2.4 

23.31 

22.48 

2.4 

36.50 

58.76 

3.3 

86.88 

33.66 

3.3 

40.95 

9.27 

3.4 

55.55 

56.96 

3.4 

23.21 

22.73 

3.4 

36.37 

59.01 

4.3 

85.55 

33.76 

4.3 

40.74 

9.51 

4.4 

55.41 

57.13 

4.4 

23.11 

23.00 

4.4 

36.24 

59.25 

5,^ 

84.44 

33.82 

5.3 

40.51 

*9.76 

5.4 

55.28 

57.28 

5.4 

23.02 

23.27 

5.4 

36.11 

59.47 

6.3 

83.37 

33.89 

6.3 

40.27 

9.99 

6.4 

55.15 

57.« 

6.4 

22.93 

23.54 

6.4 

35.99 

59.67 

7.8 

82.34 

33.94 

7.3 

40.03 

10.23 

7.3 

55.04 

57.57 

7.4 

22.82 

23.81 

7.4 

35.87 

59.88 

8.3 

81.33 

33.99 

8.3 

89.78 

10.46 

8.3 

54.93 

57.71 

8.4 

22.71 

24.0f7 

8.4 

35.76 

60.08 

9.3 

30.35 

34.06 

9.3 

39.51 

10.66 

9.3 

54.82 

57.84 

9.4 

22.60 

24.32 

9.4 

35.65 

60.28 

10.3 

79.37 

34.12 

10.3 

39.25 

10.87 

10.3 

54.71 

57.99 

10.3 

22.48 

24.55 

10.4 

35.54 

60.48 

11.3 

78.40 

34.18 

11.3 

88.97 

11.06 

11.3 

54.59 

58.14 

11.3 

22.35 

24.78 

11.4 

35.43 

60.70 

12.3 

77.41 

34.25 

12.3 

38.69 

11.23 

12.3 

54.48 

58.30 

12.3 

22.22 

24.96 

12.4 

35.32 

60.92 

13.3 

76.39 

34.31 

13.3 

38.41 

11.39 

13.3 

54.35 

58.46 

13.3 

22.10 

25.18 

13.4 

35.19 

61.14 

14.3 

75.32 

34.38 

14.3 

38.14 

11.54 

14.3 

54.22 

58.62 

14.3 

21.98 

25.36 

14.4 

35.07 

61.36 

15.3 

74.20 

34.44 

15.3 

37.88 

11.69 

15.3 

54.09 

58.78 

15.3 

21.86 

25.54 

15.4 

34.93 

61.58 

^     16.3 

73.04 

34.49 

16.3 

87.63 

11.83 

16.3 

53.95 

58.93 

16.3 

21.74 

25.n 

16.4 

34.79 

61.79 

17.3 

71.86 

34.50 

17.3 

37.39 

12.00 

17.3 

53.80 

59.04 

17.3 

21.63 

25.89 

17.4 

34.63 

61.99 

;     18.3 

70.67 

34.50 

18.3 

37.15 

12.17 

18.3 

53.65 

59.15 

18.3 

21.52 

26.08 

18.4 

34.47 

62.17 

19.3 

69.52 

34.47 

19.3 

36.90 

12.35 

19.3 

53.49 

59.22 

19.3 

21.42 

26.29 

19.4 

34.31 

62.82 

20.3 

68.42 

34.44 

20.3 

36.65 

12.53 

20.3 

53.34 

59.28 

20.8 

21.31 

26.51 

20.4 

34.15 

62.46 

21.3 

67.39 

84.39 

21.3 

36.38 

12.72 

21.3 

53.22 

59.32 

21.3 

21.20 

26.73 

21.3 

34.00 

62.57 

22.3 

66.45 

34.35 

22.3 

36.10 

12.90 

22.3 

53.10 

59.37 

22.3 

21.07 

26.93 

22.3 

33.87 

62.68 

23.3 

65.53 

34.31 

28.3 

35.81 

13.06 

23.3 

52.99 

59.43 

23.3 

20.94 

27.13 

23.3 

33.74 

62.80 

24.3 

64.61 

34.30 

24.3 

35.51 

13.20 

24.3 

52.88 

59.51 

24.3 

20.81 

27.30 

24.3 

33.62 

62.98 

25.3 

63.66 

34.29 

25.3 

35.20 

13.30 

25.3 

52.77 

59.59 

25.3 

20.66 

27.45 

25.3 

33.49 

63.07 

26.3 

62.66 

34.28 

26.3 

34.90 

13.39 

26.3 

52.64 

59.68 

26.3 

20.52 

27.58 

26.3 

33.36 

63.28 

27.2 

61.59 

34.27 

27.3 

34.62 

13.47 

27.3 

52.51 

59.77 

27.3 

20.39 

27.69 

27.3 

33.22 

63.40 

28.2 

60.49 

34.24 

28.3 

34.35 

13.55 

28.3 

52.36 

59.87 

28.3 

20.27 

27.79 

28.3 

33.06 

63.56 

29.2 

59.32 

34.21 

29.3 

34.09 

13.63 

29.3 

52.21 

59.94 

29.3 

20.14 

27.91 

29.3 

32.88 

63.71 

30.2 

68.14 

34.15 

30.3 

33.84 

13.72 

30.3 

52.06 

60.00 

30.3 

20.03 

28.04 

30.3 

32.70 

63.84 

51.2 

56.98 

34.07 

31.3 

33.60 

13.82 

31.3 

51.90 

60.04 

31.3 

19.92 

28.16 

31.3 

32.53 

63.95 

56. 

99     +50.98 

12,34     -12.30 

6.91       +6.84 

6.12       -6.08 

8.17       +8.11 

^  18»  46V642I     9^     «■  33-.3«7| 

^  25*  48«.041 

9*  86-  17-.360 

10^  21»  27«.495 

+88^ 

»  62'    1 

26".44  1 
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20'   4 

1".44  1 

+81* 
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4".48  1 
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34'    6 

5".47  1 
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57'    5 

►9".46 
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APPARENT  PLACID  OF  STABS,  1920. 


CIBCUMPQLAR  STABS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINfiKKOT. 


TfOattoMM. 

Bmdley  167»; 

tOotutts. 

88H.O«IMlop.M9. 

ic<MaalU. 

Mag.  6.3 

Mag.  6.3 

Mag.  5.4 

Mag.  5.8 

Mag.  5.6 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

DecU- 

Wash. 
Mean 
Tima. 

Aaosn- 
slon. 

DeoU- 
naitioQ. 

Wash. 
Mean 
Tine. 

Aaoen- 
akm. 

DwU- 
nation. 

Wash. 
Mean 
Tbna. 

Asoan* 
aioQ. 

DeeU- 
nation. 

WMh. 
Itan 
Tine. 

<• 

Bight 

AaoeD- 
atoll. 

Daell- 
nadoo. 

h  m 

e      / 

h  m 

e      1 

h  m 

o      / 

h  m 

•    1 

« 

h  m 

•   1 

Apr. 

11    0 

-8410 
If 

Apr. 

1214 

+88  8 
It 

Apr. 

1246 

-8441 
It 

Apr. 

1248 

+8350 

It 

A|K. 

1328 

-8522 

0.4 

8.56 

9.20 

0.5 

56.60 

29.14 

0.5 

45.63 

80.79 

0^ 

40.31 

42.25 

0.5 

6.33 

42.75 

1.4 

8.46 

9.51 

1.5 

56.50 

29.48 

1.5 

45.65 

81.12 

1.5 

40.81 

42.61 

1.5 

6.39 

43.09 

2.4 

8.37 

9.83 

2.5 

56.34 

29.83 

2.5 

45.68 

81.45 

2.5 

40.80 

42.96 

2.5 

6.47 

43.43 

3.4 

8.29 

10.15 

3.5 

56.15 

30.17 

3.5 

45.70 

81.81 

3.5 

40.27 

43.31 

3.5 

6.54 

43.77 

4.4 

8.21 

10.49 

4.5 

55.93 

30.49 

4.5 

45.73 

82.17 

4.5 

40.24 

43.65 

4.5 

6.63 

44  Jl 

5.4 

8.13 

10.82 

5.5 

55.70 

30.80 

5.5 

45.76 

82.54 

5.5 

-40.20 

43.98 

5.5 

6.72 

44.47 

6.4 

8.04 

11.16 

6.5 

55.47 

31.00 

6.5 

45.79 

32.92 

6.5 

40.16 

44.29 

6.5 

6.81 

44.84 

7.4 

7.94 

11.52 

7.5 

55.24 

31.38 

7.5 

45.80 

83.31 

7.5 

40.13 

44.59 

7.5 

6.89 

45.22 

8.4 

7.83 

11.88 

^.5 

55.03 

31.67 

8.5 

45.81 

83.70 

8.5 

40.10 

44.88 

8.5 

6.96 

45.60 

9.4 

7.71 

12.22 

9.5 

54.83 

31.95 

9.5 

46.82 

84.09 

9.5 

40.07 

45.17 

9.5 

7.02 

45.99 

10.4 

7.59 

12.55 

10.5 

54.64 

32.23 

10.5 

45.80 

o4.4o 

10.5 

40.04 

45.47 

10.5 

7.06 

46.87 

11.4 

7.46 

12.87 

11.5 

54.46 

32.52 

11.5 

45.77 

34.86 

U.5 

40.01 

45.78 

11.5 

7.08 

46.76 

12A 

7.32 

13.18 

12.5 

54.28 

82.82 

12.5 

45.74 

85.24 

12.5 

89.99 

46.09 

12.5 

7.10 

47.16 

18.4 

7.18 

13.46 

13.4 

54.07 

83.12 

13.5 

45.70 

85.61 

13.5 

89.96 

46.40 

13.5 

7.10 

47.51 

14.4 

7.03 

13.75 

14.4 

53.85 

83.43 

14.5 

45.65 

85.97 

14.5 

39.93 

46.72 

14.5 

7.10 

47.87 

15.4 

6.89 

14.03 

15.4 

53.60 

83.75 

15.5, 

45.61 

36.30 

15.5 

39.89 

47.05 

15.5 

7.11 

48.21 

16.4 

6.76 

14.30 

16.4 

53.31 

84.07 

16.5 

45.57 

86.63 

16.5 

89.84 

47.39 

16.5 

7.11 

48.56 

17.4 

6.64 

14.58 

17.4 

52.97 

84.37 

17.5 

45.56 

36.96 

17.5 

89.76 

47.72 

17.5 

7.14 

48.88 

16.4 

6.54 

14.87 

18.4 

52.59 

84.66 

18.5 

45.55 

87.30 

18.5 

89.68 

48.05 

18.5 

7.18 

49.21 

19.4 

6.42 

15.18 

19.4 

52.18 

84.93 

19.5 

45.53 

37.66 

19.5 

39.58 

48.35 

19.5 

7.22 

49.58 

20.4 

6.30 

15.50 

20.4 

51.76 

85.17 

20.5 

45.52 

tM^ 

20.5 

89.49 

48.63 

20.5 

7.27 

49.94 

21.4 

6.17 

15.82 

21.4 

51.38 

85.41 

21.4 

45.50 

88.40 

21.5 

89.39 

48.90 

21.5 

7.30 

50.32 

22.4 

6.04 

16.14 

22.4 

51.01 

35.64 

22.4 

45.47 

88.80 

22.4 

39.31 

49.14 

22.5 

7.32 

50.73 

23.4 

5.88 

16.45 

23.4 

50.67 

8^.86 

23.4 

45.43 

89.20 

234 

39.25 

49.39 

23.5 

7.32 

51.13 

24.4 

5.71 

16.73 

24.4 

50.35 

86.09 

24.4 

45.36 

89.58 

24.4 

89^9 

49.65 

24.5 

7.29 

51.53 

25.4 

5.53 

16.99 

25.4 

50.04 

86.35 

25.4 

45.27 

39.94 

25.4 

89.12 

49.92 

25.5 

7.26 

51.91 

26.4 

5.36 

17.23 

26.4 

49.73 

86.61 

26.4 

45.18 

40.27 

26.4 

89.04 

50.19 

26.5 

7.21 

52.28 

27.4 

5.19 

17.46 

27.4 

49.38. 

36.88 

27.4 

45ao 

40.59 

27.4 

38.97 

50.49 

27.5 

7.16 

52.61 

28.4 

5.03 

17.69 

28.4 

48.99 

37.15 

28.4 

454)1 

40.91 

1 

28.4 

88.89 

50.80 

28.5 

7.11 

52.94 

29.4 

4.88 

17.91 

29.4 

48.56 

37.42 

29.4 

44.93 

41.19 

29.4 

88.79 

51.11 

29.5 

7.06 

53.26 

80.4 

4.73 

18.13 

30.4 

48.09 

37.69 

30.4 

44.87 

41.48 

30.4 

38.67 

51.41 

30.5 

7.03 

53.66 

31.3 

4.59 

18.36 

31.4 

47v58 

37.93 

31.4 

44.81 

41.79 

31.4 

88.54 

51.69 

31.5 

7.01 

58  88 

9.85        -9.79 

30JS5     +30.84 

»  10-81     -10.77 

^M       +9.27 

12.42     -12^67 

10»»   59*  54M74 

12^  14a:29*.583 

X2»>  46»  25-.X16 

12»'  48«  31-.755 

13»»  27«  42-.0W 

-84° 

9'    4 

8".70  1 

+88° 

8'    3 

6".24  1 

-84° 

41'    2 

l'M8  1 

+83° 

50'    5 

1",72  1 

■-85° 

22'    3 

8"ao 
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wot  TOE  UVPEB  TRAXBW  AT  WASSOnSVOM. 


iCMwIU. 

nrnniBMin  1333. 

pootaHs. 

€irMi»3tturia. 

MO.AiailK. 

liUig.4*l 

BC«g.7.2 

Mag.  5.7 

Mag.  4.4 

Mag.  5.9 

Wasb. 
Iban 

BIgtt 

SiOD. 

natloa. 

]t«Qn 

Bight 

SiflA. 

nstfon. 

Bight 

aatloii. 

Bight 

A4MII- 

nation. 

Wwah. 
Usui 

AaoMi* 

fltOB. 

Dedf. 
natloo. 

tk  m 

•    f 

k  m 

«    / 

h  n 

•    / 

k  m 

•    / 

h  m 

•  > 

Apr. 

U14 

-8316 

Apr. 

15   2 

+87'32 

Apff. 

18  24 

-8411 

mm 

Apr. 

16  84 

•1-82  K 

Apr. 

1716 

-8046 

§m 

M 

iai)3 

10.66 

0.6 

89.02 

WW 

14.99 

0.8 

88.42 

88.88 

0.7 

7^ 

0.82 

0.7 

37.83 

WW 

88.66 

1.6 

13J0 

10.38 

1.6 

82.82 

18.28 

1.8 

85.59 

89.09 

1.7 

7.46 

1.00 

• 

1.7 

37.66 

58.76 

2.6 

13.13 

11.39 

8.6 

52.89 

16.89 

2.8 

58.78 

89.34 

2.7 

7.60 

1.19 

2.7 

37.79 

58.88 

3.6 

1SJ23 

11.60 

3.6 

52^ 

18.91 

3.6 

88.01 

59.89 

3.7 

7.74 

1.42 

8.7 

87.04 

58.08 

4.6 

13.38 

11.31 

4.6 

53.04 

18.22 

4.6 

56.09 

59.83 

4.7 

7.83 

1.63 

4.7 

88.00 

80.07 

5.6   13^ 

12.23 

6.6 

58.24 

16.83 

6.6 

56.27 

60.20 

8.7 

8.01 

1.36 

8.7 

88.24 

60.17 

6.6 

13.^3 

12.56 

6.6 

53.42 

18.82 

8.6 

56>46 

60.38 

6.7 

8.13 

2.06 

6.7 

88.41 

80.20 

7.5 

18.63 

12.32 

7.6 

53.60 

17.12 

7.6 

58.64 

60.66 

7.7 

8.24 

2.27 

7.7 

88.87 

69.42 

8.5 

13.78 

13.38 

8.6 

63.77 

17.40 

8.6 

56.81 

iBO.96 

8.7 

8w36 

2.47 

8.7 

88.73 

80j86 

^.5   1S-$T. 

18.64 

3.6 

53.96 

17.88 

9.6 

56.98 

81.28 

9.7 

8.48 

2.67 

9.7 

38.80 

80.71 

10.5 

IBvM. 

14.00 

10.6 

54.14 

17  JM 

10.6 

57.14 

61.89 

10.7 

8.61 

2.88 

10.7 

89.04 

80.88 

U.5 

14.00 

34.37 

11.6 

64.33 

18.23 

11.6 

57.29 

61.92 

21.8 

8.73 

3.06 

U.7 

39.19 

60.07 

12.5 

UM 

14.74 

18.6 

54^ 

V^Xi 

12.6 

87.43 

82.24 

12.8 

%M 

3.28 

12,7 

89.34 

60.26 

13.5 

14.11 

16.11 

13.6 

54.73 

18.80 

13.6 

57.85 

62.86 

18.6 

8.08 

8.48 

13.7 

39.48 

60.45 

14.5 

14.16 

16.45 

14.6 

84.03 

19.11 

14.6 

87.68 

62.87 

14.6 

0.11 

8.67 

14.7 

39.61 

60.63 

15.5 

14.20 

15.78 

16.8 

68.12 

19.43 

18.6 

57.77 

63.16 

18.6 

0.23 

3.90 

15.7 

80.73 

604U 

16.5 

1425 

3j6Ji1 

28.6 

88.27 

19.96 

18.6 

G7a90 

63.44 

28.0 

Ow38 

4.16 

16.8 

30.86 

60.38 

17.5 

14.31 

L6.43 

17.8 

88.41 

20.10 

17.6 

88;02 

63.72 

17.6 

0.46 

4.42 

17.8 

30.98 

61.13 

16.5 

14.37 

16.75 

18.8 

56l80 

20.44 

18.6 

88.18 

63J99 

18.6 

9.57 

4.71 

18  j8 

40.12 

61.27 

16.5 

14.44 

17.06 

10.6^ 

55.58 

20.79 

10.6 

88.30 

64.27 

23.6 

0.66 

8.00 

IOjO 

40.28 

61.41 

36.5 

UM 

17.46 

89.8 

58.80. 

21.11 

30.8 

88j48 

um 

20.0 

0.78 

8.89 

29.0 

40L30 
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21.5 

UM 

17.60 

21.8 

56.61 

21.41 

21.6 

88.61.^ 

64.89 

21.6 

0.84 

8.56 

21.8 

40.55 

61.74 

22.5 

UM 

18.18 

22.8 

55.63 

21.70 

22.6 

58.78 

65.23 

22.6 

0.01 

8,80 

22.8 

40.71 

6L03 

26.5 

14.70 

18.58 

28J^ 

55.67 

21.98 

23.6 

88.01 

68.89 

2S.6 

10.00 

6.05 

23.8 

40.86 

62.16 

^4.5 

14.74 

18.97 

24.8 

85.74 

23.26 

24.8 

88U02 

68.96 

24.8 

]/9llO 

6,38 

24.6 

41.00 

62.40 

35.5 

14.76 

19.36 

25.8 

58.82 

22.84 

28.8 

59.12 
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25j6 

10.10 

6.51 

28.8 

41.14 
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36.5 

14.76 

19.72 

26.8 

68.01 

22.86 

26.8 

89.^1 

66.08 

26.0 

10.29 

6.77 

26.0 

41.25 
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»^ 

14.76 

29.06 

27.8 

68.99 

23.16 

27.8 

80.27 

66.98 

27.6. 

10.80 

7.03 
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41.36 

63.20 

28.5 

14.77 

20.M 

28.8 
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28.8 

80id8 

* 
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7.31 

28.0 
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4]r.56 
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14.80 
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24.ai 
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30i6 
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SM       ^6Jf2 

28L2f     +28.26 

S.30       -^M 

<7.34       4*7.27 

6.24       -8J0 

H^  13^  6&Hm 

18^    2*  43».277 
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APPARENT  PLACES  OF  STABS,  1920, 

CIRCUMPOLAB  STARS. 

FOR  THE  tJFPEB  TBANSIT  AT  •WABEOS&rOK. 
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Mag.  6.7 

Wash. 
Iton 

RIgbt 

Asoan- 

Rian. 
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Right 

Aaoan- 

SlflO. 

Dedi. 

WaA. 

Mean 
Time. 

Rlghl 

al<m. 

DeclS- 

Tift  f  {/in. 

Time. 

h  m 

e      / 

h  m 

•    # 

h  u 

O         1 

h  Di 

•    1 

h  na 

■     t 

Apr. 

17  67 

+86  3€ 

It 

Apr. 

18   8 

-8738 

If 

Apr. 

18  68 

+89  1 

Apr. 

1032 

-8012 

kpi. 

2048 

+8214 

0.7 

57.75 

87.66 

0.7 

22.14 

26.19 

0.8 

28.84 

6.96 

0.8 

43.00 

38.03 

0.8 

23.10 

WW 

8.86 

1.7 

68.14 

37.74 

1.7 

22.70 

26.24 

1.8 

30.21 
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4.8 

34.26 
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38.79 

9.7 
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16.7 
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0.9 

28.39 

62.12 

0.9 
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1.0 
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45.30 
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1.9 
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2.9 
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2.9 
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3.9 
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3.9 
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44.67 

3.9 

28.95 
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17.11 
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4.9 

43.78 
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4.9 

31.50 

8.92 

4.9 

61.57 

44.34 

4.9 

29.17 

60.88 

4.9 

17.14 

32.63 

5.9 

43.92 

52.29 

5.9 

31.72 

8.60 

5.9 

51.66 

43.99 

5.9 

29.39 

60.60 

5.9 

17.17 

32.26 

6.9 

44.08 
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6.9 

31.95 

8.28 

6.9 

51.75 

43.64 

6.9 

29.60 
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5.9 

17.21 
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7.9 

44.25 
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7.9 
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7.96 

7.9 
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7.9 

29.82 
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7.9 
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8.9 

44.42 
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8.9 
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8.9 
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8.9 

30.02 
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8.9 
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10.9 

30.42 

59.34 
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17.48 

30.35 
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50.70 
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59.08 

11.9 
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12.9 
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12.9 
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29.63 

13.8 
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13.0 
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14.8 
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14.0 

34.22 

5.01 

14.9 

62.69 

41.16 

14.9 
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14.9 
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15.9 
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15.9 

52.90 

40.64 

15.9 
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34.99 

5.28 

17.9 
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18.9 
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19.9 
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23.9 

33,77 

55.31 

23.9 
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25.9 

34.28 
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APPARENT  PLACES  OF  STABS,  1920, 

ORCUMPOLAK  STARS. 

FOB  THE  UFPEB  TRANSIT  AT  WASHnVGTON. 
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Mag.  5.4 
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aioa. 

DeoU. 

Mean 
Time. 

JKSE 

ABoen- 

SiCA. 

Deoli- 

nation. 
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DecIS- 

Time. 

h  m 

•    t 

h  m 

•     r 

h  m 

•    t 

h  m 

•    t 

h  IB 
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ft 
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3.9 
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4.9 
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10.8 
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39.94 

63.16 

12.9 
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59.97 

13.8 

66.63 

34.23 

13.8 

40.31 
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15.3 
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19.55 
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16.8 
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16.3 
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19.29 

17.7 

51.56 

45.02 

17.8 
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57.13 
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41.96 
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21.46 
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45.32 
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21.76 

18.21 

21.7 

52.43 
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22.3 
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63.16. 
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44.14 
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17.50 

24.7 
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24.8 
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46.11 

62.12 

28.8 

22.97 
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47.32 

52.17 

32.8 

23.53 
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dRCUMFOLSSL  STABS 
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7.9 
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35.83 

16.8 

53.83 

30.75 

16.8 

35.45 
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dSCOMPOLkR  STARS. 

FOR  THB  UPPER  TRANSn  AT  WASBINGTOW. 
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5.74 

16.1 

^M 

34.65 

16.1 

18.69 

7.33 

16.1 

44.86 

45.67 

17.0 

16.09 

49.30 

17.0 

32.67 

5.43 

17.1 

22.94 

34.24 

17.1 

18.70 

7.04 

17.1 

44.68 

46.41 

17.0 

16.03 

48.94 

18.0 

32.61 

6.11 

18.1 

22.98 

33.95 

18.1 

18.71 

6.75 

18.1 

44.33 

45.13 

18.9 

15.98 

48.58 

19.0 

32.55 

4.78 

19.1 

22.98 

33.66 

19.1 

18.71 

6.48 

10.1 

44.09 

44.82 

19.9 

15.95 

48.22 

20.0 

32.51 

4.44 

20.0 

22.94 

33.38 

20.1 

18.70 

6.22 

20.1 

43.87 

44.51 

20.9 

15.94 

47.88 

21.0 

32.47 

4.10 

21.0 

22.90 

33.10 

21.1 

18.67 

6.96 

21.1 

43.69 

44.19 

21.9 

15.94 

47.55 

22.0 

32.44 

3.78 

22.0 

22.84 

82.80 

22.0 

18.64 

6.69 

22.1 

43.53 

43.90 

22.9 

15.94 

47.23 

23.0 

32.41 

3  47 

23.0 

22.78 

32.49 

23.0 

18.61 

6.39 

23.0 

43.39 

43.62 

23.9 

15.95 

46.94 

24.0 

32.38 

3.18 

24.0 

22.72 

32.16 

24.0 

18.59 

6.07 

24.0 

43.26 

43.35 

24.9 

15.95 

46.65 

25.0 

32.35 

2.89 

26.0 

22.68 

31.82 

26.0 

18.68 

4.73 

25.0 

43.12 

43.69 

25.9 

15.95 

46.36 

26.0 

32.32 

2.61 

26.0 

22.67 

31.46 

26.0 

18.57 

4.39 

26.0 

42.99 

42.83 

26.9 

15.95 

46.07 

27.0 

32.29 

2.32 

27.0 

22.69 

31.11 

27.0 

18.57 

4.06 

27.0 

42.85 

42.57 

27.9 

15.94 

45.76 

28.0 

32.26 

2.04 

28.0 

22.72 

30.77 

28.0 

18.58 

3.72 

28.0 

42.60 

42.31 

28.9 

15.94 

45.45 

29.0 

32.23 

1.74 

29.0 

22.79 

30.43 

29.0 

18.60 

3.39 

29.0 

42.64 

42.04 

29.9 

15.93 

45.14 

30.0 

32.21 

1.42 

30.0 

22.87 

30.11 

30.0 

18.62 

3.08 

30.0 

42.39 

41.74 

90.9 

15.93 

44.81 

31.0 

32.18 

1.11 

31.0 

22.96 

29.79 

31.0 

18.67 

2.77 

31.0 

42.24 

41.46 

31.9 

15.94 

44.47 

32.0 

32.16 

0.77 

32.0 

23.04 

29.49 

32.0 

18.70 

2.49 

32.0 

42.10 

41.13 

11.10      -11.06 

6.21       - 

6.1S 

20.30     +20.27 

7.73       + 

7.67 

18.67     -18.64 

5^   45-  W.719 

6«»  46-  4 

3-.704 

7*     3*  dl-.434 

7h   i4«  a 

0-.713 

7>»  16*  19-.362 

-84« 

40'    4 

2".94  1 

-80» 

43'    5 

0'M2 

+87^ 

10'    31 

a".38  1 

+82* 

34'    1 
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-86* 

64'    21 
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aBemii»OMR  stabs. 

FOR  THE  UPPSIt  TBAIfSIT  AT  WASHINGTON. 


QiOfMigfi  1119. 

f  CMiaHi. 

lB«J)HIM«iS. 

f  flfcMllfaWtlB. 

SO  H.  Oaaalop. 

Mag.  7.0 

Mag.  5.4 

UBg.M 
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WttlL 
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I>Mll. 
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b  m 
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SU 
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.0  25 
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Jvne 
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JlMie 
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1.2 

2a.74 

29J28 

1.2 

20.23 

14.23 

1.2 

47.80 

58.27 

1.2 

15.97 

29.53 

1.2 

37.50 

04.43 

2.1 

28.07 

29.01'. 

2.2 

24.90 

1407 

2.2 

47,69 

5S.11 

2.2 

15w80 

29.50 

2.2 

37.35 

64.34 

8.1 

37.43 

28.78 

3.2 

24^71 

14M 

^.2 

47.08 

57.95 

3.2 

15.73 

29.47 

3.2 

27.21 

64.24 

4.1 

2«J82 

38^ 

4.2 

3144 

hkjoo 

4.2 

47.40 

57.79 

4.2 

15.00 

29.41 

4.2 

27.00 

64.14 

5.1 

2«.n 

28»S2 

0.2 

34.17 

IZM 

5.2 

47.80 

57.04 

5'.2 

10.47 

29.33 

5.2 

26.92 

64.05 

6.1 

26.80 

2&09 

6.2 

23.90 

13.77 

6.2 

47.20 

57j60 

0.2 

10.34 

29.24 

6.2 

26.79 

63.96 

7.1 

24.97 

27,87 

7.2 

28.00 

13.64 

7.2 

47.19 

57.86 

7.2 

15.21 

29.15 

7.2 

26.65 

63.88 

8.1 

24.83 

27^ 

8.3 

33.40 

13.50 

8.2 

47.00 

57.22 

8.2 

UkQS 

29.04 

8.2 

20.50 

63.81 

9.1 

28.86 

27.41 

»«2 

23.10 

laoo 

9.2 

40.97 

57.07 

9.2 

U.90 

28.93 

9.2 

20.80 

63.73 

10.1 

22.94 

27.10 

10.3 

9S^» 

13c21 

10.2 

40.84 

56.92 

10.2 

14.85 

28.81 

10.2 

26.1^8 

63.65 

11.1 

22.23 

20.90 

11.2 

22.73 

13.08 

11.2 

40.71 

56.74 

11.2 

14.74 

28.70 

11.2 

20.01 

63.55 

12.1 

21.54 

20.62 

12.2 
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12.2 

40.50 

50.54 

12.2 

14.04 

28.60 

12.2 

25.80 

63.42 

13.1 

20.91 

26.32 

1&3 

23.29 

12.87 

13.2 

40.48 

50.32 

13.2 

14.54 

28.52 

13.2 

25.70 

63.28 

14.1 

39.37 

20.01 

14.2 

22.07 

12.78 
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48.38 
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14.43 

28.45 
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15.1 

19L01 

25.09 

Id.l 
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12.68 

15.2 

40.29 
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14.32 
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62.92 

16.1 

10.53 

25.38 

10.1 

21.61 

12.58 

16.2 

40.21 

55.61 

16.2 

14.21 

28.31 

16.2   25.27 

62.73 

17.1 

19.30 

25.09 

17.1 

21.30 

12.44 

17.2 

40.15 

55.38 

17.2 

14.08 

28.22 

17.2  i  25.10 

62.54 

18.1 

18.83 

24^ 

18l1 

21.19 

12.30 

18.2 

46.08 

55.15 

18.2 

13.96 

28.09 

18.2   25.05 
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19.x 

13.84 

24.53 
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12.12 

19.1 

46.61 
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19.2 

13.83 

27.95 

19.2  I  24.94 

62.21 

20.1 

1800 

24;27 
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11.93 

20.1 

40.93 
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20.2 

13.71 

27.78 

20.2 

24.82 
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21.1 

17.71 

24.01 
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30.40 

U.73 

21.1 

45.84 

54.57 

21.2 

13.60 

27.61 

21.2 

24.68 

61.92 

22.1 

17.24 

23.74 

22.1 

30.20 
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22.1 

45.75 

54.37 
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18.50 

27.43 

22.2 

24.55 

61.77 

23.1 
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23.45 
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20.01 

.  11.32 

23.1 

46.65. 

54.15 

23.1 

13.39 

27.25 

23.2 

24.41 

61.62 
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10.22 
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24.1 
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U03 

24.1 

45.55 
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13.90 
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53.15 
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26^13 
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9.87: 
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40.02 

^2M 
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12.05 
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G0.88     -h50.87 
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CIRCUMPOLAK  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASfflNGTON. 


If  Oetentis. 

Bradley  1672. 

i  Ootantfs. 

88H.  OaMfllop.^e^. 

icOcta&tts. 

Mag.  6.3 

Mag.  6.3 

Mag.  5.4 

Mag.  5.3 

Mag.  6.6 

Wash. 
Mean 
Tfane. 

Right 

ASOtOOr 
SfOEL 

DecU- 
Datian. 

Hean 
Time. 
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A9eeii- 

skn. 

Decli- 
natkni. 

W^aab. 

Mean 
Tfane. 
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Adoen- 

alon. 

nation. 

Waih. 
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Tfane. 

R%ht 

Asoen- 

slon. 

°*»»-  Tfane. 

B^ht 

Dedl- 
nation. 

h  m 

■    t 

h  m 

a      » 

ft  m 

•    * 

h  » 

•     r 

h  m 

•       9 

June 

10  59 

-8410 

Ma 

June 

1214 

+88  S 

iff 

June 

12  46 

-8441 

Jiine 

12  48 

+8850  Jnnel 

13  27 

-8523 

1.8 

s 

58.98 

9W 

23.46 

1.3 

8 

30.26 

f  w 

42.67 

1.3 

a 
41.07 

50.34 

1.3 

38.97 

WW 

57.86 

1.4 

64.06 

3.34 

2.8 

58.78 

23.57 

2.3 

29.62 

42.72 

2.3 

40.92 

50.57 

2.3 

38.80 

57.06 

2.4 

63.92 

3.61 

3.3 

58.58 

23.66 

3.3 

29.01 

42.76 

3.3 

40.75 

50.80 

3.3 

33.63 

58.06 

3.4 

63.78 

3.89 

4.3 

58.37 

23.72 

4.3 

28.41 

42.81 

4.3 

40.57 

51.02 

4.3 

33.46 

58.15 

4.4 

63.61 

4.15 

5.3 

58.15 

23.78 

5.3 

27.82 

42.85 

5.8 

40.39 

51.22 

5.8 

33.29 

58.25 

5.4 

63.43 

4.39 

6.3 

57.94 

23.84 

6.3 

27.24 

42.90 

6.3 

40.20 

51.42 

6.3 

38.13 

58.35. 

6.4 

68.25 

4.6^ 

7.2 

57.72 

23.88 

7.3 

26.66 

42.95 

7.3 

40.00 

51.60 

7.8 

32.96 

58.45 

7.3 

63.05 

4.87 

8.2 

57.50 

23.89 

8.3 

26.06 

43.01 

8.3 

39.80 

51.77 

8.8 

32.79 

58.56 

8.8 

62.85 

5.09 

9.2 

57.30 

23.90 

9.3 

25.44 

43.07 

9.3 

39.60 

51.91 

9.8 

32.62 

58.67 

9.3 

62.65 

5.28 

10.2 

57.10 

23.91 

10.3 

24.79 

43.12 

10.3 

39.41 

52.05 

10.3 

32.43 

58.78 

10.3 

62.46 

5.47 

11.2 

56.91 

23.91 

11.3 

24.10 

43.17 

11.3 

39.24 

52.19 

11.3 

33.23 

58.88 

11.3 

62.28 

5.65 

12.2 

56.74 

23.94 

12.3 

28.37 

43.18 

12.3 

39.08 

52.33 

12.3 

32.08 

58.97 

12.8 

62.13 

5.83 

13.2 

56.57 

23.97 

13.3 

22.64 

43.18 

13.3 

38.92 

52.60 

13.3 

31.83 

50.03 

13.8 

61.98 

6.02 

14.2 

56.39 

24.01 

14.3 

21.92 

43.16 

14.3 

38.76 

52.66 

14.3 

31.62 

59.08 

14.3 

61.88 

6.24 

15.2 

56.21 

24.06 

15.3 

21.22 

43.13 

15.3 

38.60 

52.84 

15.3 

31.41 

59.09 

15.3 

61.66 

-6.46 

16.2 

56.01 

24.11 

16.8 

20.57 

43.08 

16.3 

38.43 

53.02 

16.3 

31.22 

59.10 

16.8 

61.50 

6.69 

17.2 

55.80 

24.14 

17.3 

19.96 

43.02 

17.3 

88.24 

53.19 

17.3 

31.04 

59.10 

17.3 

61^ 

6.93 

18.2 

55.58 

24.15 

18.3 

19.37 

42.96 

18.8 

38.03 

53.36 

18.3 

30.87 

59.10 

18.3 

61.10 

7.15 

19.2 

55.36 

24.13 

19.3 

18.81 

42.91 

19.3 

37.81 

53.50 

19.3 

30.70 

59.11 

19.3 

60.87 

7.85 

20.2 

55.15 

24.10 

20.3 

18.22 

42.88 

20.8 

37.59 

53.63 

20.3 

30.53 

59.13 

20.3 

60.84 

7.53 

21.2 

54.94 

24.04 

21.3 

17.63 

42.87 

21.3 

37.38 

53.73 

21.3 

30.36 

59.16 

21.3 

60.41 

7.67 

22.2 

54.74 

23.96 

22.3 

16.99 

42.86 

22.3 

37.16 

53.81 

22.3 

80.18 

59.20 

22.3 

60.18 

7w89 

23.2 

54.55 

23.89 

23.3 

l$M 

42.84 

23.3 

36.96 

53.88 

28.3 

29.98 

59.24 

23.3 

50.96 

7.92 

24.2 

54.36 

23.83 

24.3 

15.62 

42.81 

24.8 

36.77 

53.94 

24.3 

29.76 

59.28 

24.3 

59.76 

8.02 

25.2 

54.19 

23.77 

25.2 

14.91 

42.77 

25.8 

36.58 

54.01 
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29.54 

59.30 

25.8 
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8.14 

26.2 
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14.19 

42.70 

26.8 
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8.83 

S1.2 

53.10 
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aio«Mll4fe  8888. 
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CIBCnMPOIiAB  STABS. 

TOft  THE  UPPBR  TRANSIT  AT  WASHINGTON. 
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GUCClBfFOLAK  STAKS. 

FOR  TOE  UPPER  TRANSIT  AT  WASHINGTON. 
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86.41 

7.8 

16.63 

30.17 

7.8 

40.1$ 

66.28 

7.9 

69.26 

25.38 

7.9 

8.99 

24.01 

8,7 

44.96 

86.48 

8.8 

17.82 

80.17 

8.8 

40.38 

66.20 

8.9 

69.47 

25.12 

8.9 

9.12 

23.71 

9.7 

46.29 

86.56 

9.8 

19.06 

30.19 

9.8 

40.60 

66.12 

9.9 

69.71 

24.91 

9.9 

9.28 

23.40 

10.7 

46.65 

36.66 

10.8 

20.32 

80.22 

10.8 

40.81 

66.03 

10.9 

69.98 

24.71 

10.9 

9.46 

23.11 

11.7 

46.90 

86.78 

11.8 

21.61 

30.27 

11.8 

41.03 

66.93 

11.9 

60.26 

24.62 

11.9 

9.66 

22.^ 

12.7 

46.32 

36.91 

12.8 

22.88 

80.36 

12.8 

41.26 

66.82 

12.9 

60.64 

24.37 

12.9 

9.88 

22.65 

13.7 

46.66 

87.08 

13.8 

24.10 

30.46 

13.8 

41.47 

66.70 

13.9 

60^ 

24.23 

13.9 

10.10 

22.81 

14.7 

46.94 

37.26 

14.8 

26.24 

30.66 

14.8 

41.71 

65.68 

14.9 

61.13 

24.12 

14.9 

10.31 

22.08 

16.7 

47.23 

37.40 

15.7 

26.32 

30.67 

16.8 

41.98 

66.47 

16.9 

61.41 

24.01 

16.9 

10.51 

21.88 

16.7  1  47.60 

87.56 

16.7 

27.34 

30.78 

16.8 

42.26 

66.37 

16.9 

61.66 

23.91 

16.9 

10.71 

21.68 

17.7 

47.77 

87.68 

17.7 

28.36 

80.87 

17.7 

42.63 

65.31 

17.9 

61.90 

23.79 

17.9 

10^9 

21.48 

18.7  ;  48,04 

37.81 

18.7 

29.39 

30.94 

18.7 

42.80 

66.27 

18.8 

62.13 

23.66 

18.9 

11.07 

21.26 

19.7 

48.32 

87.91 

19.7 

30.46 

81.00 

19.7 

43.04 

66.26 

19.8 

62.35 

23.62 

19.9 

11.24 

21.02 

20.7 

48.60 

88.04 

20.7 

31.67 

31.08 

20.7 

43.29 

66.2< 

20.8 

62.69 

23.37 

20.9 

11.41 

20.78 

21.7 

48.92 

38.17 

21.7 

32.74 

81.16 

21.7 

43.63 

66.24 

21.8 

62.86 

23.21 

21.9 

11.68 

20.52 

22.7 

49.23 

38.31 

22.7 

33.96 

81.24 

22.7 

43.76 

66.24 

22.8 

63.12 

23.06 

22.9 

11.78 

20.26 

23.7 

49.66 

38.47 

23.7 

86.18 

81.33 

23.7 

43.99 

66.22 

23.8 

63.41 

22.90 

23.9 

12j00 

20.01 

24.7 

49.87 

88.64 

24.7 

36.40 

81.46 

24.7 

44J22 

66.21 

24.8 

63.72 

22.77 

24.9 

12.22 

19.76 

25.7 

60.18 

38.83 

25.7 

37.60 

31.58 

26.7 

44.46 

66.18 

26.8 

64.02 

22.67 

25.9 

12.46 

19.52 

26.7 

60.46 

89.02 

26.7 

38.76 

31.72 

26.7 

44.69 

66.16 

26.8 

64.31 

22.57 

26.9 

12.70 

19.32 

27.7 

60.76 

.39.21 

27.7 

39.88 

31.87 

27.7 

44.94 

65.13 

27.8 

64.60 

22.48 

27.9 

12.94 

19.U 

28.7 

61.03 

39.46 

28.7 

40.96 

32.03 

28.7 

45.19 

65.11 

28.8 

64.89 

22.42 

28.9 

13.18 

18.98 

29.7 

61.30 

39.67 

29.7 

41.98 

32.19 

29.7 

45.46 

66.10 

29.8 

66.17 

22.36 

29.9 

13.42 

18.75 

30.7 

61.54 

39.87 

30.7 

43.00 

32.36 

30.7 

46.72 

66.11 

30.8 

66.45 

22.31 

30.9 

13.65 

18.58 

31.7 

61.79 

40.07 

31.7    43.98 

32.51 

31.7 

45.99 

66.14 

31.8 

65.72 

22.26 

31.9 

13.87 

18.43 

13.74      +13.71 

60.91     +50.93 

11.87     -U.82 

12.31     +12.27 

11.J 

M     +11.80 

0^   67»  32«.323 

2h  3ia  41..366 

P  41»  WM17 

.4*»  10»  66*.493 

6^ 

36»    9«.1U 

+86° 

40'    4 

13".66  1 

•\'^'' 

62'    3 

9".02  1 

-86** 

10'    5 

17  ".09 

+86<» 

90'    fi 

»".12 

+86<* 

9'    S 

;6".60 
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CIRCUMPOLAR  STARS. 

FOR  THB  UPPER  TRANSIT  AT  WASHINOTON. 


81 0.  lf«Aife* 

fMeane. 

6ia.c«fii«i. 

25  H.  CMBtiep. 

70.  (MantU. 

Mag.e.^ 

Mag.  5.6 

Ifag.  5.3 

Mag.  5.1 

Mag.  6.4 

Wash. 

HMD 

Ttna. 

Right 

AflOSD- 

skn. 

DeoM. 

Mmo 

TiBA. 

Right 

Aaoen- 

•lon. 

nation. 

Wadi. 
Mean 
Tima. 

Right 

Aacen- 

fioii. 

r\^jM_  Wash. 

Rt^t 
Asoen- 

BiOO. 

Afloan- 
ston. 

DaoU- 
natkm. 

h  m 

•    ' 

h.m 

0        / 

h  m 

• 

h  m 

0    1 

h  m 

•    1 

Inly 

545 

-8449 

tt 

July 

646 

-8043 
It 

July 

7    3 

+87 10  July 

It 

714 

+8233 

July 

714 

-8654 

II 

OJ 

15.93 

44.81 

1.0 

32.18 

61.11 

1.0 

22.95 

29.79 

1.0 

18.67 

62.77 

1.0 

42.24 

41.45 

1.9 

15.94 

44.47 

2.0 

32.16 

60.77 

2.0 

23.04 

29.49 

2.0 

18.70 

62.48 

2.0 

42.10 

41.13 

2.9 

15.97 

44.13 

3.0 

32.15 

60.42 

3.0 

23.13 

29.20 

3.0 

18.73 

62.20 

3.0 

41.97 

40^1 

3.9 

16.00 

43.78 

3.9 

32.14 

60.08 

4.0 

23.20 

28.91 

4.0 

18.76 

61.92 

4.0 

41.86 

40.48 

4.9 

16.04 

43.44 

4.9 

32.13 

59.73 

5.0 

23.26 

28.63 

5.0 

18.78 

61.64 

5.0 

41.76 

40.15 

5.9 

16.10 

43.10 

5.9 

32.12 

59.40 

6.0 

23.31 

28.32 

6.0 

18.79 

61.36 

6.0 

41.70 

39.83 

6.9 

16.16 

42.78 

6.9 

32.12 

59.06 

7.0 

23.36   28.01 1 

7.0 

18.80 

61.06 

7.0 

41.65 

39.51 

7.9 

16.22 

42.47 

'  7.9 

32.12 

58.73 

7.9 

23.41 

27.69 

8.0 

18.83 

60.75 

8.0 

41.61 

39.22 

8.9 

16.28 

42.19 

8.9 

32.13 

58.42 

8.9 

23.48 

27.35 

9.0 

18.85 

60.43 

9.0 

41.57 

38.93 

9.9 

16.34 

41.93 

9.9 

32.14 

58.14 

9.9 

23.57 

26.99 

10.0 

18.87 

60.08 

10.0 

41.53 

38.64 

10.9 

16.40 

41.66 

10.9 

32.14 

57.86 

10.9 

23.70 

26.63 

10.9 

18.91 

59.72 

10.9 

41.49 

38.36 

11.9 

16.44 

41.38 

11.9 

82.14 

57.58 

11.9 

23.86 

26.27 

11.9 

18.98 

59.37 

11.9 

41.42 

38.09 

12.9 

16.49 

41.09 

12.9 

32.14 

57.29 

12.9 

24.04 

25.93 

12.9 

19.06 

59.04 

12.9 

41.34 

37.82 

13.9 

16.53 

40.78 

13.9 

32.14 

56.98 

13.9 

24.26 

25.61 

13.9 

19.14 

58.73 

13.9 

41.26 

37.53 

14.9 

16.58 

40.46 

14.9 

32.14 

56.65 

14.9 

24.48 

25.30 

14.9 

19.22 

58.45 

14.9 

41.18 

37.22 

15.9 

16.66 

40.13 

15.9 

32J4 

56.29 

15.9 

24.69 

25.01 

15.9 

19.29 

58.16 

15.9 

41.13 

36.90 

16.9 

16.73 

39.80 

16.9 

32.15 

55.93 

16.9 

24.88 

24.73 

16.9 

19.37 

57.88 

16.9 

41.08 

36.56 

17.9 

16.81 

39.46 

17.9 

32.18 

55.58 

17.9 

25.05 

24.46 

17.9 

19.42 

57.61 

17.9 

41.07 

86.20 

18.9 

16.91 

89.15 

18.9 

82.21 

55.24 

18.9 

25.19 

24.18 

18.9 

19.47 

57.33 

18.9 

41.09 

85.8() 

19.9 

17.03 

38.87 

19.9 

82.24 

54.90 

19.9 

25.33 

23.88 

19.9 

19.52 

57.05 

19.9 

41.13 

35.53 

20.9 

17,15 

38.59 

20.9 

32.27 

54.59 

20.9 

25.47 

23.57 

20.9 

19.58 

56.73 

20.9 

41.18 

35.22 

21.9 

17.27 

88.32 

21.9 

32.31 

54.31 

21.9 

25.63 

23.24 

21.9 

19.64 

56.41 

21.9 

41.24 

34.93 

22.9 

17.37 

38.08 

22.9 

32.35 

54.03 

22.9 

25.81 

22.90 

22.9 

19.72 

56.08 

22.9 

41,30 

34.6.5 

23.9 

17.48 

37.84 

23.9 

32.38 

53.76 

23.9 

26.02 

22.56 

23.9 

19.79 

55.74 

23.9 

41.35 

34.38 

24.9 

17.68 

87.58 

24.9 

82.42 

53.48 

24.9 

26.25 

22.23 

24.9 

19.87 

55.41 

24.9 

41.39 

34.11 

21^.9 

17.69 

87.32 

25.9 

32.46 

53.19 

25.9 

26.51 

21.91 

25.9 

19.96 

55.10 

25.9 

41.43 

33.83 

26.9 

17.79 

37.05 

26.9 

32.50 

52.90 

26.9 

26.77 

21.60 

26.9 

20.06 

54.79 

26.9 

41.47 

33.52 

27.9 

17.91 

86.78 

27.9 

82.53 

52.59 

27.9 

27.04 

21.31 

27.9 

20.17 

54.50 

27.9 

41.51 

33.21 

28.9 

18.03 

86.50 

28.9 

32.56 

52.27 

28.9 

27.31 

21.03 

28.9 

20.27 

54.22 

28.9 

41.56 

32.90 

29.9 

18.16 

86.22 

29.9 

32.60 

51.94 

29.9 

27.59 

20.75 

29.9 

20.37 

53.95 

29.9 

41.62 

32.58 

30.9 

18.29 

85.93 

30.9 

32.65 

51.61 

30.9 

27.86 

20.48 

30.9 

20.47 

53.69 

30.9 

41.69 

32.26 

S1.9 

18.44 

85.64 

31.9 

82.70 

51.28 

31.9 

28.12 

20.22 

31.9 

20.57 

53.43 

31.9 

41.78 

31.93 

U.09      -11.06 

6.21       -6.13 

20.28     +20.26 

7.73       +7.66 

18.55     -18.53 

5^  45»  39-.719 

6^  46»  43-.704 

7'*     3»  31-.434 

7I1   14»  20».713 

7»»  15»  19-.352 

^o 

49*    - 

12".94 

-80*" 

43'    { 

W".12 

+87« 

10'    i 

J8".36 

+82« 

S4'    3 

L0".90 

-86« 

54'    J 

26".23 

276 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


QxoomMdge  1119. 

fOetentts. 

1  H.  DntcoBls. 

i  CliaxiudeoiiCtB. 

80  H.  Camelop. 

Mag.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag.  6.2 

Mag.  6.3 

Wash. 
Hmh 
Time. 

Right 

AflOQDr 
SioiL 

Wash. 
Mean 

Time. 

Right 

Asoen- 

Rian. 

DecU- 

Wash. 
Mean 
Time. 

Right 

Aseen« 

sion. 

Right 
Ascen- 
sion. 

Dedl- 
nation. 

Wash. 
Mean 
Ihne. 

AsoeU' 
sion. 

DaoU- 

natton 

h  m 

•      / 

h  m 

0        f 

h  m 

0        t 

h  ra 

• 

h  m 

o       / 

July 

818 

+8852 

July 

9   8 

-8621 

July 

925 

+8140 

July 

9  36 

-8036 

July 

10  21 

+8257 

mm 

1.1 

14.06 

20.84 

1.1 

18.54 

9.87 

1.1 

46.02 

52.05 

1.1 

12.66 

26.95 

1.2 

23.37 

WW 

59.90 

2.1 

13.91 

20.54 

2.1 

18.34 

9.64 

2.1 

44.96 

61.78 

2.1 

12.56 

26.76 

2.2 

23.28 

59.68 

S.l 

13.76 

20.23 

3.1 

18.14 

9.41 

3.1 

44.93 

51.63 

3.1 

12.45 

25.54 

3.1 

23.19 

59.46 

4.1 

13.60 

19.94 

4.1 

17.96 

9.16 

4.1 

44.88 

61.29 

4.1 

12.35 

25.31 

4.1 

23.09 

59.25 

6.1 

13.43 

19.64 

5.1 

17.78 

8.89 

5.1 

44.82 

51.05 

5.1 

12.25 

25.08 

5.1 

22.99 

59.05 

6.1 

13.21 

19.35 

6.1 

17.63 

8.64 

6.1 

44.76 

50.80 

6.1 

12.17 

24.84 

6.1 

22.89 

58.S4 

7.1 

12.98 

19.05 

7.1 

17.48 

8.39 

7.1 

44.68 

60.54 

7.1 

12.09 

24.60 

7.1 

22.77 

58.62 

8.1 

12.74 

18.72 

8.1 

17.34 

8.13 

8.1 

44.61 

60.27 

8.1 

12.00 

24.36 

8.1 

22.64 

58.40 

9.0 

12.49 

18.38 

9.1 

17.20 

7.89 

9.1 

44.54 

49.98 

9.1 

11.94 

24.13 

9.1 

22.61 

58.16 

10.0 

12.30 

18.02 

10.1 

17.08 

7.66 

10.1 

44.48 

49.67 

10.1 

11.88 

23.92 

10.1 

22.40 

57.88 

11.0 

12.20 

17.65 

11.1 

16.95 

7.44 

11.1 

44.42 

49.34 

11.1 

11.81 

23.72 

11.1 

22.29 

57.60 

12.0 

12.18 

17.28 

12.1 

16.82 

7.24 

12.1 

44.38 

49.01 

12.1 

11.73 

23.52 

12.1 

22.19 

57.29 

13.0 

12.24 

16.90 

13.1 

16.67 

7.02 

13.1 

44.36 

48.68 

13.1 

11.66 

23.32 

13.1 

22.11 

56.98 

14.0 

12.37 

16.56 

14.1 

16.52 

6.79 

14.1 

44.34 

48.35 

14.1 

11.57 

23.12 

14.1 

22.05 

66.67 

15.0 

12.56 

16.23 

15.1 

16.36 

6.54 

15.1 

44.33 

48.02 

15.1 

11.49 

22.89 

15.1 

21.99 

56.38 

16.0 

12.70 

15.90 

16.1 

16.20 

6.27 

16.1 

44.31 

47.70 

16.1 

11.41 

22.63 

16.1 

21.94 

56.09 

17.0 

12.82 

15.59 

17.1 

16.05 

6.99 

17.1 

44.29 

47.41 

17.1 

11.32 

22.36 

17.1 

21.88 

55.82 

18.0 

12.90 

15.28 

18.1 

15.91 

6.69 

18.1 

44.26 

47.13 

18.1 

11.26 

22.07 

18.1 

21.80 

55.57 

19.0 

12.93 

14.97 

19.1 

15.81 

6.39 

19.1 

44.22 

46.86 

19.1 

11.20 

21.78 

19.1 

21.72 

55.32 

20.0 

12.93 

14.65 

20.1 

15.71 

6.09 

20.1 

44.18 

46.58 

20.1 

11.13 

21.49 

20.1 

21.64 

55.05 

21.0 

12.92 

14.31 

21.0 

15.62 

4.79 

21.1 

44.14 

46.27 

21.1 

11.08 

21.20 

21.1 

21.54 

54.78 

22.0 

12.92 

13.95 

22.0 

15.55 

4.51 

22.1 

44.10 

46.95 

22.1 

11.03 

20.93 

22.1 

21.45 

54.60 

23.0 

12.96 

13.59 

23.0 

15.47 

4.25 

23.1 

44.07 

45.62 

23.1 

10.98 

20.67 

23.1 

21.36 

54.19 

24.0 

13.07 

13.23 

24.0 

15.40 

o.Vo 

24.1 

44.04 

46.28 

24.1 

10.94 

20.42 

24.1 

21.27 

63.88 

26.0 

13.24 

12.85 

25.0 

15.32 

3.71 

25.0 

44.03 

44.92 

25.1 

10.90 

20.17 

25.1 

21.20 

63.56 

26.0 

13.46 

12.49 

26.0 

15.24 

3.45 

26.0 

44.02 

44.58 

26.1 

10.86 

19.92 

26.1 

21.14 

63.*22 

26.9 

13.73 

12.16 

27.0 

16.16 

3.18 

27.0 

44.02 

44.24 

27.1 

10.80 

19.65 

27.1 

21.09 

62.89 

27.9 

14.04 

11.80 

28.0 

16.07 

2.89 

28.0 

44.02 

43.90 

28.0 

10.75 

19.38 

28.1 

21.06 

62.57 

28.9 

14.37 

11.46 

29.0 

14.98 

2.59 

29.0 

44.02 

43.57 

29.0 

10.69 

19.10 

29.1 

21.01 

52.26 

29.9 

14.71 

11.14 

30.0 

14.89 

2.28 

30.0 

44.04 

43.24 

30.0 

10.64 

18.79 

30.1 

20.98 

51.94 

30.9 

15.05 

10.82 

31.0 

14.81 

1.96 

31.0 

44.05 

42.92 

31.0 

10.59 

18.48 

31.1 

20.94 

61.63 

31.9 

15.38 

10.51 

32.0 

14.75 

1.63 

32.0 

44.05 

42.63 

32.0 

10.54 

18.16 

82.1 

20.90 

51.33 

50.76      +60.75 

12.34      -1 

2.30 

6.91       +6.84 

6.12       -6.03 

8.17       +8.10 
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32.63 

19.5 

63.03 

53.19 

19.6 

36.46 

21.07 

20.4 

7.40 

7.13 

20.4 

57.42 

50.70 

20^6 

28.25 

32.96 

20.5 

68.99 

53.49 

20.6 

30.48 

21.41 

21.4 

7.18 

7.42 

21.4 

57.22 

50.96 

21.5 

27.81 

33.30 

21.5 

62.92 

58.78 

21.5 

30.62 

21.78 

22.4 

6.96 

7.72 

22.4 

57.03 

51.21 

22.5 

27.32 

38.64 

22.5 

62.85 

54.06- 

22.5 

36.53 

22.15 

23.4 

6.70 

8.02 

23.4 

56.86 

51.45 

28.5 

29.78 

33.98 

23.5 

62.80 

54.34 

23.5 

36.55 

22.53 

24.4 

6.43 

8.31 

24.4 

60.71 

51.70; 

24.5 

26.15 

34.32 

24.6 

62.80 

54.61 

24.5 

36.67 

22.91 

25.4 

e:i6 

8.59 

25.4 

56;55 

61.95 

26.4 

26.47 

34.65 

26.6 

68.88 

54.88 

25.6 

36.68 

23.29 

26.4 

6.87 

8.84 

26.4 

56.39 

52.22 

26.4 

24.75 

34.97 

26.6 

62.87 

56.16 

26.6 

36.68 

28.67 

27.4 

6.58 

9.09 

27.4 

56.23 

62.49 

27.4 

24.01 

36.28 

87.6 

68.88 

56.45 

27.5 

36.58 

24.06 

28.4 

5.28 

9.33 

28.4 

56.06 

52.76 

28.4 

23.22 

35.57 

• 
• 

28.6 

62.89 

55.77 

28.6 

36.67 

24.41 

29.4 

4.98 

9.56 

29.4 

56.87 

58.04 

29.4 

22.48 

35.85 

29.6 

62.85 

56.08 

29.6 

36.56 

24.77 

ao.4 

4.69 

9.76 

30.4 

56.66 

53.33 

80.4 

21.66 

36.12 

90.6 

69.77 

56.40 

30.6 

36.54 

25.11 

31.4 

4.40 

9.97 

81.4 

66.42 

58.62 

31.4 

20:90 

36.39. 

31.6 

62.61 

56.73 

31.6 

36.52 

25.44 

32.4 

4.13 

10.18 

1 

82:4 

56:16 

53.91 

32.4 

20.15 

36.65 

82.6 

62.30 

57.06 

32.6 

36.61 

25.76 

UM      +] 

16.92 

^68     -«4.61 

08.79     440.78 

72.96     -72.%   ' 

7.46       +7.34 

iTfc  6911 

2>v814l    19"     7^4^M2 

18^  69»    2»-477 

19^  32»  24*.28a 

20^  48»  27».964 

+86« 

86'    I 

10^.931 

M7*» 

89'    1 

I0".34: 

+89* 

1'    3 

L7".96* 

-«• 

13' 

6".55 

-+82« 

14'    3 

10".29 
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APPABBNT  PLACES  Of  STABS,  1920. 


CmCUMPOLAR  STABS. 
SOR  TBS  UFPBS  TROeiT  AT  WASHING10N. 


XOctentt*. 

vOotentta. 

fiatttmMiB. 

S8X.O«9lwL 

7'0«Mll«. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.&l 

Wash. 
Mean 

Right 

Ascen- 

akm. 

JDeeU- 
natloa. 

Wash. 
Mean 
Time. 

R%ht 

Aaoei^ 

sion. 

nation. 

Wasb. 
Mean 
Time. 

R%ht 
Aaoen* 

siflD. 

DecU- 
nation. 

Wash. 

Mean 
Time. 

Aaoeo- 
sien. 

Dedt- 
Dstion. 

Wash. 
Mean 
Time. 

BliHa 

BccU- 

rime. 

h  m 

•    f 

h  m 

e      / 

h  m 

•    / 

t,  m 

•    1 

k  m 

•    f 

July 

2138 

-88  i 

It 

July 

2216 

-862] 

ft 

Jiily 

2238 

-8147 
It 

July 

28  27 

•i^SMluly 

2347 

-S227 

rr 

1.6 

59.73 

46.90 

1,7 

59.99 

59.85 

1.7 

s 
4.19 

31.69 

1.7 

69,36 

64.97 

1.7 

28.60 

13.11 

2.6 

59.91 

47.07 

2.6 

60,32 

59.47 

2.7 

4.34 

31.77 

2.7 

59.66 

55a6 

2.7 

28.0S 

13.10 

3.6 

60,07 

47.25 

3.6 

60.65 

59.60 

8.7 

4.50 

31-87 

8.7 

60.00 

65.84 

3.7 

28.85 

13.10 

4.6 

60.22 

47.45 

4.6 

60.97 

59.75 

4.7 

4.66 

31.99 

4.7 

60.32 

65.62 

4.7 

2»M 

13.13 

5.6 

60,37 

47.65 

5.6 

6L26 

59.92 

5.7 

4.80 

32.12 

6.7 

6a64 

56.68 

5.7 

29J21 

13.17 

6.6 

60.50 

47.86 

6.6 

61,54 

60i09 

6.6 

4.94 

32.26 

6^7 

60.97 

56;84 

6.7 

29.38 

13.22 

7.6 

60.63 

48.06 

7.6 

61,81 

60.27 

7.6 

5.07 

32.40 

7.7 

61.32 

56.01 

7.7 

29.62 

13.28 

8.6 

60.73 

48.26 

8.6 

62.05 

60.44 

8.6 

5.19 

32.54 

8.7 

61.68 

56.18 

8.7 

29.06 

13.34 

9.6 

60.84 

48.45 

9.6 

62.28 

60.61 

9.6 

5.31 

32.66 

9.7 

62.06 

56.89 

9.7 

29.80 

13.39 

10.6 

60.95 

48.62 

10.6 

62.52 

60.75 

10.6 

5.42 

32.77 

16.7 

62.44 

56.61 

10.7 

29.94 

13.42 

11.6 

61.07 

48.78 

11.6 

62.78 

60^ 

11.6 

5v54 

32.87 

11.7 

62.81 

56.86 

11.7 

304)9 

13.46 

12.6 

61.20 

48.94 

12.6 

63.05 

61.02 

12.6 

5.68 

32,96 

12.7 

63.14 

57  J2 

12.7 

3a26 

13.47 

13.6 

61.35 

49.10 

13.6 

63.33 

61.15 

18.6 

5.81 

33.06 

13.7    63.47 

57.89 

13.7 

30.42 

ia49 

14.6 

61.50 

49.28 

14.6 

63.63 

61.29 

14.6 

5.96 

33.18 

14.7    63.78 

57.66 

14.7 

30.59 

13.61 

15.6 

61.65 

49.48 

15.6 

63.94 

61.46 

15.6 

6.12 

33.31 

15.7  ;  64.06 

57.93 

15.7 

30.77 

13.55 

16.6 

61.79 

49.70 

16.6 

64.23 

61.65 

16.6 

6.26 

33.45 

16,7 

64.32 

58.17 

16,7 

30.96 

13.60 

17.6 

61.93 

49.94 

17.6 

64.51 

61.87 

17.6 

6.39 

38.63 

17.7 

64.58 

58.40 

17.7 

31.18 

13.69 

18.6 

62.04 

50.20 

18.6 

64.75 

62.10 

18.6 

6.52 

33.83 

18.7 

64.84 

58.63 

18.7 

31.28 

13.81 

19.6 

62.14 

50.46 

19.6 

64.99 

62.33 

19.6 

6.64 

34.04 

19.7 

65.14 

58.85 

19.7 

31.43 

13.93 

20.6 

62.23 

50.72 

20.6 

65.19 

62.56 

20.6 

6.74 

34.24 

20.6 

66.45 

59^08 

20.7 

31.67 

14.06 

21.« 

62.30 

50.96 

21.6 

65.38 

62.79 

21.6 

0.84 

34.44 

21.6 

65.77 

a»J31 

21.7 

31.70 

14.19 

22.6 

62.38 

51.20 

22.6 

65.57 

62.99 

22.6 

6.93 

34.63 

22.6 

66.10 

59.68 

22.7 

31.88 

14.32 

23.6 

62.46 

5J.43 

23.6 

65.76 

63.19 

23.6 

7.02 

34.80^ 

23.6 

66.42 

59.85 

23.7 

31.96 

14.^ 

24.6 

62.54 

51.65 

24.6 

65.95 

63.39 

24<i6 

7.12 

34.97 

24.6 

66.73 

60.13 

1 

24.7 

32.09 

14.63 

25.6 

62.63 

51.86 

25.0 

66.1& 

63,59 

25.6 

7.23 

35.14 

25.6 

67.01 

6042 

26.6 

32.28 

14.64 

26.6 

62.73 

52.08 

26.6 

06.37 

63.81 

26.6 

7.33 

35.82 

26.6 

67.29 

00.73 

26w6 

32.37 

14.75 

27.6 

62.^ 

52.32 

27.6 

66.5a 

64.03 

27.6 

7.46 

35JBO 

27.6 

67.56 

61.t»3: 

27.6 

32.52 

14.87 

28.6 

62.92 

52.56 

28.6 

66.81 

64.26 

28.6 

7.56 

35.70 

28.6 

67.80 

61.34! 

< 
1 

28.^ 

32.67 

14.99 

29.5 

63.02 

52.82 

29.6 

67.08 

64.49 

29^ 

7.67 

36.^2 

29.6. 

68.03 

4 

01.64 

29^6 

3M2 

16.13 

dO.5 

63.11 

53.09 

30.6 

67.23 

64.75 

30.6 

7.78 

36.1^ 

80.6 

68.26 

61.93 

30.O 

32.97 

15J29 

31.5 

63.20 

53.37 

31.6 

67.43 

65.01, 

81.6 

7.89 

36.38 

81.6 

68.40 

62.22 

^iS 

33.12 

15.46 

32.5 

63.27 

53.68 

32.6 

67.63 

65.29' 

82.6 

7.99 

36^2 

:32.6 

68.67 

e2.«)! 

82,0 

3a.» 

15.64 

8.30        -8.24   : 

K.-ra     -15,75  » 

7410       -6J3   • 

}BJ»     +il8.26 

7.62      -7.66 

21»»   38«  48'.035 

22«»  16-  45^,4461 

.  22\  37»  57*,920'' 

23h  27«43».285 

.23>^  47»  27-.240 

-«3<» 

5'    ] 

17  ".98 

r.86^ 

22'    J 

J2«'.81 

-81**. 

48' 

6"<03y 

-♦*86* 

61'.  fi 

«^.49| 

«*82^ 

27'   4 

8".42 

APPABBNT  PLACES  OP  STABS,  1920. 
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CIBCDMFOLAB  STABS. 

WOB  TOE  ITFPBB  TBAHSFT  XT  WASHIK6T0N. 


ltK.Gi9leL 

a  Una  ICiaoili. 

(PolarU.) 
Mag.  2.1 

4a.OB«ioiu. 

libg-6.8 

OfoOHtaftOge  760. 

Hag.  8.7 

Mag.  6.4 

WaA. 
TliiM. 

Kg* 

Dertl. 
natioo. 

Mmq 

TiBM. 

B4i^ 

Deell- 
luUioa. 

WtAk 

Tima. 

Bumt 

Aaom* 
aion. 

Decli- 

V7adi. 

Mean 
Time. 

Bko. 

DecU- 

HMn 
rime. 

BtOD. 

DeeU- 

nation. 

li  m 

•    f 

h  m 

•    f 

h  m 

•    1 

h  n 

•    t 

h  m 

e      t 

Abr. 

057 

4-864$ 

ft 

Aug. 

182 

+88611 

Aug. 

141 

^-86  i 

It 

Aug. 

4U 

+88  2( 

It 

Aug. 

538 

+85  9 

It 

a.7 

51.79 

40.87 

0.7 

43.96 

32.(1 

<>.7 

45.98 

56J4 

0.8 

6.72 

22.25 

0.9 

18.87 

18.43 

1.7 

S2.0S 

40.27 

1.7 

44.98 

32.86 

1.7 

48.26 

55.18 

1.8 

5.99 

22.19 

1.9 

14.09 

18.28 

2.7 

52.2S 

40.45 

2.7 

45.96 

32.80 

2.7 

48.62 

.56.23 

2.8 

8.28 

22.11 

2.9 

14.29 

18.09 

3.7 

52.» 

40.84 

8.7 

48.97 

32.94 

8.7 

48.78 

55.31 

3J 

8.62 

22J04 

8.9 

14.51 

17.91 

4.7 

52M 

40.83 

4.7 

48.04 

38.06 

4.7 

47j00 

55.88 

4J 

8.79 

21.95 

4.9 

14.73 

17.71 

5.7 

5S.06 

41.03 

5.7 

48.17 

33.24 

6.7 

47.28 

55.48 

6.8 

7.09 

21.87 

5.9 

14.98 

17.50 

6.7 

53.38 

41^ 

8.7 

50.34 

33>41 

8.7 

47.44 

55.64 

8.8 

7.40 

21.78 

6.9 

15.22 

17.29 

7.7 

53.68 

41.49 

7.7 

51.52 

33.69 

7.7 

47.86 

56.69 

7.8 

7.72 

21.72 

7.9 

15.48 

17.08 

«.7 

53.» 

41.76 

8.7 

62.88 

33M 

8.7 

47  J7 

56.85 

8.8 

8.08 

21.87 

8.9 

15.78 

18.89 

9.7 

54.2» 

42j04 

8.7 

53.82 

34j03 

9.7 

48.09 

55.70 

9.8 

8.40 

21.65 

9.8 

16.08 

18.78 

10.7 

54.50 

42.34 

10.7 

54.87 

94  J7 

10.7 

48:31 

65.74 

10.8 

8.73 

21.88 

10.8 

16.36 

16.58 

11.7 

54.74 

42.68 

11.7 

56^ 

34.51 

11.7 

48.57 

56.79 

11.8 

9.05 

21.88 

11.8 

18.65 

16.47 

12.« 

54.97 

42.82 

12.7 

58.80 

34.76 

12.7 

48.84 

66.84 

12it 

9.34 

21.70 

12.8 

16.93 

16.36 

13.6 

55.17 

43.19 

13.7 

57.68 

34.98 

18.7 

49.09 

55.98 

18.8 

9.83 

21.71 

13.8 

17.20 

16.25 

14.6 

56.38 

43.43 

14.7 

58.55 

35.19 

14.7 

49.34 

58il8 

14.8 

9.91 

21.72 

14.8 

17.44 

16.18 

15.6 

55.«0 

43.88 

16.7 

59.46 

36.39 

15.7 

49.68 

58.17 

16.8 

KK19 

21.71 

15.8 

17.68 

16.00 

16.6 

56.88 

43.98 

16.7 

80.41 

35.59 

18.7 

49.81 

58.81 

18^ 

10.48 

21.89 

16.8 

17.92 

15.88 

17.6 

56.08 

44.17 

17.7 

81.40 

35.79 

17.7 

50.04 

58.46 

17.8 

10.75 

21.66 

17.8 

18.18 

15.71 

18.6 

56.31 

44.43 

18.7 

82.43 

38.00 

18.7 

50.24 

58.83 

18.8 

11.06 

21.82 

18.8 

18.45 

15.55 

19.6 

56.58 

44.89 

19.7 

63.48 

38.22 

19.7 

50.44 

58.78 

19.8 

11.38 

21.81 

1 

19.8 

18.73 

15.40 

a).6 

56.82 

44.88 

29.8 

84.88 

38.^ 

20.7 

50.83 

58.93 

20.8 

11.71 

21.81 

20.8 

19.02 

15.25 

21.6 

57.07 

46.27 

21.8 

86i67 

38.72 

2i.r 

50.88 

57.07 

21.8 

12.04 

21.63 

21.8 

19.32^ 

15.12 

22.6 

57.31 

46ii7 

22.8 

88.58 

38.98 

22.7 

51.04 

57.21 

22.8 

12.38 

21.66 

22.8 

19.83 

15.01 

23.6 

57.5S 

46A 

23.8 

87.60 

37.25 

2M 

51.25 

57.84 

23j8 

12.89 

1 

21.70 

2S.8 

19.92 

14.91 

24.6 

67.7^ 

46  g^ 

24.0 

88.88 

37.88 

24.8 

51.47 

57.48 

24.7 

i3:oi 

21.78 

24.8 

20.22 

14.82 

25.6 

57.88 

48.82 

26.8 

89.24 

37.81 

26.8 

51.89 

57.82 

26.7 

13;32 

21.82 

25.8 

20.52 

14.78 

28.6 

58.10 

48M 

28o8 

70J05 

38.10 

28.8 

51.92 

87.77 

28.7 

18.83 

21.90 

28.8 

20.81 

14.70 

27.6 

58^ 

47.18 

27.0 

70J88 

38.88 

27.4 

52.14 

57.94 

27.7 

18.92 

21.98 

27.8 

21.09 

14.84 

26.6 

58.44 

47JI7 

»j$ 

71^ 

3846 

28.8 

52^ 

58.12 

28.r 

14.19 

22.04 

28.8 

21.38 

14.58 

29.6 

58.61 

47.77 

28.0 

72^ 

38.92 

88.8 

52.58 

58.82 

29.7 

14.47 

22.11 

29.8 

21.63 

14.51 

894 

68.78 

48J88 

88.0 

78;i0 

39.17 

80.8 

52.78 

58.66 

80.7 

14.75 

22.18 

30.8 

21.90 

14.44 

61.6 

58.88 

48.86 

81.8 

73.92 

39.48 

81.8 

53.98 

58.77 

81.7 

15.04 

22.20 

31.8 

22.16 

14.88 

13.; 

«     +18.71 

MM    +60.89 

11.87     -iL82 

12.81     +12.27 

11.84     +11.80 

^  67«  32":323| 

a*81»4P.S88 

1*^  41«  51M17 

4*  10^55-.493 

V"  86»    9-.111 

+65* 

49*    4 

^^Mi 

+88* 

62'  8 

9'^o»l 

^^« 

10'  -2 

r*,09| 

+85» 

20'   8 

8'M2  1 

+85* 

9'    8 

8".60 

282 


APPARENT  PLAOIS  OJ  STABS,  1«20. « 


dBCDMPOIAR  STASS. 

FOR  THE  UPPEB  TRASSIT  AT  WASHINGTON 


81  Q.  Mensflo. 

rHenn. 

•lH.Ceptel 

86  H.  Camelop. 

7  a.  Octe&tts. 

Mag.  6.2 

Mag.  5.6 

Mag.  5^ 

Mag.  5.1 

lfi«.6.4 

Wasb. 
Mean 
Time. 

Right 

Asoen- 
nion. 

DecU- 
natioa. 

Wasb. 
Mean 

Ttane. 

Ri^t 
Afloen.* 

SiOD. 

DecU- 
nation. 

Moan 
Ttane. 

R%lit 
akm. 

DecU- 
nation. 

W«sb. 

Mean 
Time. 

R|^ 
lion.* 

DecU- 
nation. 

Waab. 
Mean 
fime. 

aion. 

Deell- 
nation. 

h  m 

•      r 

h  m 

•     r 

h  B 

•     r 

h  m 

•    / 

h  m 

•    f 

Aug. 

5  45 

-84  4S 

Aug. 

646 

r/ 

Aug. 

7   8 

+871( 

Aug. 

714 

+8282 

Aug. 

714 

-8654 

0.9 

18.44 

35.64 

0.9 

32.70 

51.28 

0.9 

2 

28.12 

20.22 

.0.0 

20.67 

53.43 

0.0 

41.78 

31.03 

1.9 

18.59 

35.36 

1.9 

32.76 

50.95 

1.9 

28.36 

19.96 

1.0 

20.66 

83.17 

1.0 

41.90 

31.60 

2.9 

18.76 

35.09 

2.9 

32.83 

50.64 

2.9 

28.61 

19j69 
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16.5 
17.6 

3.96 

67.92 

16.5 

9.60 

9.40 

16.5 

9.10 

40.39 

16.6 

11.67 

7.39 

16.6 

• 

35.01 

18.62 

3.96 

58.23 

17.6 

9.65 

9.71 

17.6 

9.13 

40.68 

17.6 

11.85 

7.71 

17.6 

35.10 

18.88 

:  18.5 

3.96 

58.52 

18.6 

9.69 

10.00 

18.5 

9.16 

40.97 

18.6 

12.03 

8.03 

18.6 

35.18 

19.14 

'  19^ 

3.95 

58.80 

19.5 

9.72 

10.29 

19.5 

9.19 

41.26 

19.6 

12.22 

8.39 

19.6 

35.25 

19.88 

20.5 

3.95 

59.08 

20.5 

9.76 

10.67 

20.5 

9.23 

41.52 

iao.6 

12.40 

8.74 

20.6 

35.33 

19.61 

21.5 

3.95 

59.34 

21.5 

9.80 

10.85 

21.5 

9.27 

41.79 

21.6 

12.56 

9.12 

21.6 

35.41 

19.85- 

22.5 

3.95 

69.61 

22.6 

9.85 

11.11 

22.5 

9.31 

42.05 

22.6 

12.70 

9.50 

22.6 

35.50 

20.08 

23.5 

3.96 

69.89 

23.5 

9.91 

11.39 

23.5 

0.36 

42.32 

23.6 

12.83 

9.88 

23.6 

36.58 

20.32 

24^ 

3.97 

60.18 

24.5 

9.97 

11.67 

24.6 

9.40 

42.59 

24.6 

12.93 

10.26 

24.6 

36.67 

20.56 

25.5 

3.98 

60.47 

25.5 

10.04 

11.98 

25.5 

9.44 

42.87 

25.5 

13.02 

10.64 

25.6 

35.76 

20.81 

26.5 

3.99 

60.78 

26.5 

10.10 

12.28 

26.5 

9.49 

43.16 

26.5 

13.10 

11.01 

26.6 

35.85 

21.07 

27  J> 

3.99 

61.10 

27.5 

10.14 

12.61 

27.5 

9.52 

43.47 

27.5 

13.15 

11.36 

27.6 

35.94 

21.34 

28.5 

3.99 

61.42 

28.5 

10.18 

12.93 

28.6 

9.56 

43.78 

28.5 

13.22 

11-71 

28.6 

36.02 

21.62 

29.5 

3.96 

61.74 

29.5 

10.19 

13.27 

29.5 

9.57 

44.11 

29.5 

13.29 

12.05 

29.6 

36.10 

21.92 

30.5 

8.93 

62.06 

30.5 

10.18 

13.60 

30.5 

9.58 

44.44 

30.6 

13.37 

12.39 

30.5 

36.16 

22.23 

81.5 

3.88 

62.39 

31.5 

10.15 

13.94 

31.5 

9.58 

44.77 

31.5 

13.46 

12.73 

31.5 

36.21 

22.64 

32.5 

3.83    62.69 

32.6 

10.10 

14.26 

32.5 

9.57    46.09 1 

32.6 

13.66 

13.08 

32.5 

36.25 

22.86 

8.3 

0       -8.24 

15.7 

'9     -1 

5.76 

7.01       -6.93 

18.31     +18.28 

7.62       -7.65 

2P   38»  48-.a85 

22^ 

16»  4 

5«.446 

22^  87«  67».920 

23^  27"  43V285 

2311  47m  27-.240 

-88** 

6'    1 

7".98 

-86** 

22'    3 

2".81 

-81* 

48' 

6".08  1 

+86<» 

51'    5 

8".49  1 

-82*» 

27'    4 

8".42 
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APPAitENT  PLACES  OF  STARS,  1920, 


CmCUMPOLAR  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Oepliei. 
Mag.  4.5 

a  Vtsm  KiUQiis. 
(Polam.) 
Mag.  2.1 

4  a.  Oetaatta. 
Mag.  5.6 

GtPOMbiMg^  760. 
Mag.e.7 

OfoonAildte  Ml 

Mag.  6.4 

Wash. 
Mean 

wkm. 

DeclS- 
haUoo. 

V^aah. 
Mean 
Time. 

Asoen- 
alno. 

DecU. 
natkm. 

Wash. 
Mean 
Time. 

Righl 
Asoan- 

tiOB. 

DecU- 

l^aah. 
Mean 
Tima. 

AaoaD- 

llOB. 

nw^ 

Dabtt. 

IMtiOD. 

Time. 

1 

Sept. 

h  xn 
0  57 

•    1 

+8549 

fi 

Sept 

133 

e      / 

+8852 

eepL 

h  m 
141 

-85  9 

Sqpt 

h  m 
411 

o       t 

+8526  Sept. 
ii 

h  m 
688 

■     1 

+86  9 

n 

0.6 
1.6 
2.6 
8.6 

58.96 
59.15 
59.35 
59.56 

48.35 
48.64 
48.95 
49.27 

0.S 
1.6 
2.6 
3.6 

13.92 
14.79 
15.68 
16.61 

89.43 
39.69 
39.96 
40.28 

0.6 

1.6 
2.6 

a.6 

62.98 
53.16 
53.81 
63.46 

68.77 
59.00 
69.23 
59.45 

0.7 

1.7 
2.7 
8,7 

15.04 
16.84 
15.65 
15.07 

22.20 
22.24 
22.29 
22.34 

0.8 
1.8 
2.8 
3.8 

22.16 
22.43 
22.73 
23.04 

14.86 
14.27 
14.18 
14.09 

4.6 
5.6 
6.6 
7.6 

59.77 
59.97 
60.15 
60.80 

49.61 
49.97 
50.35 
60.73 

4.6 
5.6 
6.6 

7.6 

17.64 
18.43 
19.24 
19.97 

40.54 

40.86 
41.22 
41.57 

4.6 
5.6 
6.6 
7.6 

63.61 
63.78 
53.94 
64.12 

59.66 
59.85 
00.04 
60.28 

4.7 
6.7 
6.7 
7.7 

16.31 
16.66 
J7.00 
17.83 

22.42 
22.51 
22.64 
22.77 

4.8 
5.8 
6.8 
7.8 

23.36 
23.70 
24.04 
24.88 

14.02 
13.96 
13.93 
13.92 

8.6 

9.6 

10.6 

11.6 

60.44 
60.56 
60.68 
60.80 

51.11 
61.47 
51.81 
62.15 

8.6 

9.6 

10.6 

11.6 

20.64 
21.25 
21.83 
22.41 

41.91 
42.24 
42.57 
42.87 

8.6 

9.6 

10.6 

11.6 

54.31 
54.49 
64.68 
54.86 

60.42 
60.64 
60.87 
61.14 

8.7 

9.7 

10.7 

11.7 

17-66 
17.93 
18.21 
18.48 

22M 
23.07 
23.20 
23.33 

8.8 
9.8 

10.8 
11.8 

24.69 
24.98 
26,27 
25.66 

13.9S 
13.94 
13.95 
13.96 

12.6 
13.6 
14.6 
15.6 

60.92 
61.05 
61.19 
61.36 

62.47 
62.79 
63.11 
53.44 

12.6 
18.6 
14.6 
15.6 

23.04 
23.72 
24.44 
25.18 

43.16 
43.45 
43.76 
44.07 

12.6 
13.6 
14.6 
15.6 

56.01 
65.16 
55.2» 
55.40 

61.41 
61.60 
61.98 
62.27 

12.7 
18.7 
14.7 
16.7 

18.76 
19.02 
19.32 
19.63 

23.48 
23.54 
23.64 
23.76 

12.8 
13.8 
14.7 
16.7 

26.83 
26.11 
26.89 
26.89 

13.93 
13.90 
13.84 
13.8} 

16.6 
17.5 
18.5 
19.5 

61.51 
61.66 
61.80 
61.92 

63,80 
64.16 
54.53 
64.91 

16.6 
17.6 
18.6 
19.6 

25.91 
26.62 
27.30 
27.93 

44.38 
44.71 
45.07 
45.44 

16.6 
17.6 
18.6 
19.6 

56.51 
65.63 
66.75 
55,87 

62.56 
62.82 
63.09 
63.36 

16.7 
17.7 
18.7 
19.7 

19.93 
20.24 
20.65 
20.86 

23.87 
23.99 
24.18 
24.30 

16.7 
17.7 
18.7 
19.7 

27.01 
27.82 
27.66 
27.98 

18.79 
13.78 
13.78 
18.81 

20.5 
21.5 
22.5 
23.5 

62.03 
62.12 
62.20 
62.28 

65.29 
55.68 
56.06 
56.43 

20.6 
21.6 
22.6 
28.6 

28.51 
29.03 
29.61 
29.94 

45.80 
46.16 
46.63 
46.89 

20.6 
21.6 
22.6 
28.6 

55.99 
66.12 
66.24 
56.37 

63.60 
63.86 
64.13 
64.41 

20.7 

21.7 
22.7 
23.7 

21.17 
21.46 
21.73 
22.00 

24.47 
24.65 
24.85 
25.06 

20.7 

21.7 
22.7 
28.7 

28.80 
28.61 
28.93 
29J23 

13.84 
13.89 
13.96 
14.02 

24.5 
25.5 
26.5 
27.5 

62.33 
62.39 
62.45 
62.52 

66.80 
67.16 
67.60 
57.84 

24.6 
25.6 
26.5 
27.6 

30.36 
30.76 
31.16 
31.60 

47.23 
47.57 
47.91 
48.23 

24.6 
25.6 
26.6 
27.6 

56.60 
66.61 
66.71 
56.80 

64.70 
66.01 
65.33 
65.66 

^34.7 
25.7 
26.7 

27.7 

22.27 
22.52 
22.77 
23.02 

26.24 
26.43 
25.61 
25.76 

24.7 
26.7 
26.7 
27.7 

29.82 
29.80 
30.07 
30.84 

14.08 
14.14 
14.20 
14.24 

28.5 
29.5 
80.5 
31.5 

62.60 
62.69 
62.79 
62.89 

68.20 
58.65 
68.91 
69.29 

28.6 
29.6 
30.6 
31.6 

32.06 
32.57 
33.13 
33.67 

48.55 
48.88 
49.23 
49.59 

28.5 
29.5 
30.5 
31.5 

56.89 
56.96 
67.01 
57.05 

65.98 
66.31 
66.63 
66.93 

28.7 
29.7 
30.6 
3L6 

23.28 
23.55 
23.84 
24.14 

26.92 
26.09 
26.26 
26.44 

28.7 
29.7 
30.7 
31.7 

30.62 
30.91 
31.22 
31.64 

14.28 
14.31 
14.34 
14.38 

13.7 
0^ 

6      +] 
67»  2 
49'    4 

.3.72 

K2'.323 

I3".t5 

51.: 

1*^ 

+88* 

LI     +£ 
31*  4 
52'    £ 

»1.10 

Ll*.366 

I9''.02 

11.1 

l*' 

-86* 

J7     -] 
41»  1 
10'    2 

1.83 

ilM17 

S7".09 

12.: 

+86* 

M     +1 
10«  f 
20'    t 

A27 

i6'.488 

I8".12 

11.J 
+85* 

M     +1 
86* 
9'   8 

1.79 

9-.U1 

6".«0 

APPARENT  PLACES  OP  STARS,  1920. 
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CmCDMPOLAB  STARS. 

FOA  THE  17PFER  TRANSIT  AT  WASBIimTO«. 


Mag.  6.2 

UBg.  5.6* 

fflH.eephel. 

11^.5.3 

26  B.  Omelop. 
Mag.  5.1 

Mag.  6.4 

WmIl 

MMa 

Bl^ii 

Peoll- 

WadL 

Time. 

B%lit 

DmU- 

DatlOQ. 

Wmib. 
Timo. 

s& 

Deott- 
Tifitlm* 

Wash. 

MMn 
Time. 

ate. 

Deott- 

Wash. 

Keen 
Time. 

ate. 

Dedt- 
n  At  Inn 

TbM. 

Sept. 

li  m 
545 

-84  4t 

lept. 

li  m 
646 

-8043 

ft 

Sept. 

1i  m 
7  S 

+871(] 

3ept. 

h  m 
714 

•    $ 
+8283 

9ept. 

h  m 
714 

•      r 

-8654 

0.8 
1.8 
2.8 
3.8 

24.24 
24.48 
24.70 
24.92 

29.86 
29.77 
29.72 
29.66 

0.8 
1.6 
2.8 
S.8 

35.34 
35.46 
35.57 
35.69 

48.57 
43.41 
43.27 
48.14 

0.8 
1.8 
2.8 
3.8 

39.08 
39.48 
39.84 
40.29 

12.56 
12.34 
12.12 
11.89 

0.9 
1.9 
2.9 
8^ 

24.65 
24.80 
24.96 
25.12 

45.67 
45.44 
45.21 
44.98 

0.9 
1.9 
2.9 
S.8 

48.04 
48.36 
48.69 
48il0 

23.76 
23.57 
23.40 
23.23 

4.8 
5.8 
6.8 
7.8 

25.14 
25.34 
25.54 
25.76 

29.58 
29.61 
29.43 
29.34 

4.8 
5.8 
6.8 
7.8 

35.70 
35.89 
36.00 
36.11 

4S.01 
42.88 
42.73 
42.56 

4.8 
5.8 
6.8 
7.8 

40.75 
41.25 
41.76 
42.28 

11.67 
11.47 
11.28 
11.13 

4.8 
6.8 
6.8 

7.8 

25.30 
25.49 
25.69 
25.90 

44.74 
44.51 
44.32 
44.14 

4.8 
5.8 
6.8 

7.8 

^.29 
49.57 
49.85 
50.12 

• 

23.07 
22.90 
22.73 
22.54 

8.8 

9.8 

10.8 

11.8 

25.97 
26.20 
26.44 
26.69 

29.24 
29.14 
29.05 
28.99 

8.8 

9.8 

10.8 

11.8 

36.28 
36.36 
36.48 
36.61 

42.39 
42.22 
42.05 
41.91 

8.8 

9.8 

10.8 

11.8 

42.79 
43.27 
48.73 
44.16 

10.99 
10.86 
10.74 
10.60 

8.8 

9.8 

10.8 

11.8 

26iN» 
26^ 
26.46 
26.61 

44.00 
43.85 
43.71 
43.57 

8.8 

9.8 

10.8 

11.8 

50.42 
50.78 
51.06 
51.42 

22.35 
22.15 
21.95 

21.76 

12.8 
13.8 
14.8 
15.8 

26.05 
27.21 
27.45 
27.60 

28.94 
28.93 
28.93 
28.95 

12.6 
13.8 
14.8 
15.8 

36.74 
36.87 
37.01 
37.14 

41.78 
41.68 
41.59 
41.61 

12.8 
13.8 
14.8 
15.8 

44.58 
45.00 
45.45 
45.90 

10.45 

10.28 

10.11 

9.94 

12.8 
13.8 
14.8 
15.8 

26.77 
26.93 
27.09 
27.26 

43.40 
43.23 
43.05 
42.86 

12.8 
13.8 
14.8 
15.8 

51.79 
52.18 
52.56 
52.94 

21.60 
21.46 
21.33 
21.22 

16.8 
17.7 
18.7 
19.7 

27.03 
28.16 
28.38 
28.60 

28.97 
28.98 
28.99 
28.99 

16.8 
17.8 
18.8 
19.8 

37.27 
37.40 
37.63 
37.65 

41.46 
41.39 
41.31 
41.23 

16.8 

17.8 
18.8 
19.8 

46.37 
46.88 
47.40 

47.92 

9.77 
9.63 
9.48 
9.35 

16.8 
17.8 
18.8 
19.8 

27.45 
27.64 
27.83 
28.02 

42.68 
42.50 
4^.35 
42.20 

16.8 
17.8 
18.8 
19.8 

53.81 
53.66 
54.02 
54.35 

21.12 
21.02 
20.92 
20.81 

20.7 
21.7 
22.7 
23.7 

28.83 
29.06 
29.30 
29.54 

29.00 
29,00 
28.99 
28.99 

20.8 
21.8 
22.8 
23.8 

37.78 
37.90 
38.04 
38.17 

41.15 
41.07 
40.99 
40.91 

20.8 
21.8 
22.8 
23.8 

48.44 
48.96 
49.48 
49.99 

9.25 
9.15 
9.06 
8.97 

20.8 

21.8 
22.8 
23.8 

28.23 
28.43 
2^.63 
28.82 

^.06 
41.94 
41.84 
41.75 

20.8 
21.8 
22.8 
23.8 

54.70 
55.05 

56.41 
55.78 

20.69 
20.57 
20.46 
20.33 

24.7 
25.7 
26.7 
27.7 

29.79 
30.03 
30.30 
30.56 

28.99 
29.02 
29.06 
29.11 

24.8 
25.8 
26.8 
27.8 

38.31 
38.45 
38.59 
38.73 

40.83 
40.78 
40.72 
40.68 

24.8 
25.8 
26.8 
27.8 

50.47 
50.95 
51.41 
51.86 

8.90 
8.82 
8.75 
8.67 

24.8 
25.8 
26.8 
27.8 

29.01 
29.19 
29.36 
29.53 

41.67 
41.59 
41.49 
41.39 

24.8 
25.8 
26.8 
27.8 

56.16 
56.57 
56.99 
57.41 

20.21 
20.11 
20.01 
19.94 

28.7 
29.7 
30.7 
31.7 

30.80 
31.05 
31.28 
31.50 

29.20 
29.30 
29.40 
29.51 

28.8 
29.8 
30.8 
31.8 

38.88 
39.02 
39.16 
39.20 

40.68 
40.69 
40.72 
40.75 

28.8 
29.8 
30.8 
31.8 

52.33 
52.80 
63.31 
58.84 

8.57 
8.45 
8.34 
8.24 

28.8 
29.8 
30.8 
31.8 

29.71 
29.90 
30.09 
30.29 

41.27 
41.15 
41.02 
40.89 

28.8 
29.8 
30.8 
31.8 

67.83 
58.25 
68.66 
69.05 

19.89 
19.85 
19.85 
19.84 

11.09      -11.04 
6^  45»  39«.719 
-84*»  49'    42".94 

6.21       -6.13 
&"  46»  43».704 
-80*»  43'    50".12 

20.25     +20.23 
7^     8*  31«.434 
+87^  10'    38".86 

7.72       +7.66 
7^  14«  20«.713 
+82**  34'    10<'.90 

18.53     -18.60 
7^  15»  19*.352 
-86**  54'    26".28 

36097' 

^—1920 

1 11 

9 

290 


APPARENT  PLACES  OF  STAK8,  1980. 


CmCUHFOLAB  STABS. 

FOB  TH£  UPPER  TRANSIT  AT  WASHINGTON. 


QvemMteidKe  1119. 

f  OotanttB. 

lS«]>n«»als. 

f  OMmidMiitts. 

80H*<teaiel«9. 

Mag.  7.0 

Mag.  5.4 

Mag.  4.6 

Mag,  5.2 

Mag.  5.3 

Wash. 
Mean 
Time. 

R%lxt 
Aaoeo* 

Declt- 
natioii. 

WadL 
Hean 

Time. 

Bight 

Asoen- 

slon. 

T>«\n. 

nation. 

Wash. 

Hean 
Time. 

B^it 

AflOeDr 
SlOQ. 

Decli- 
nation. 

ICean 
Time. 

AfloiBn- 

nation. 

Waah. 
ICean 
Time. 

Aaoeor 
sioa. 

Decll- 
natJon. 

h  m 

•    t 

h  m 

•    1 

h  » 

•      9 

h  m 

•    < 

h  Bi 

•    f 

Bept* 

818 

+8851 

§§ 

Sopt. 

9  8 

-8520 

S0pt. 

925 

+81 4C 

It 

Sept 

936 

-80«kept| 

1021 

+82  57 
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CraCUMPOLAJl  STARS. 

FOK  THE  UFFXS  TRANSIT  AT  WASHINGTON. 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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GIRCUMFOIiAR  STABS. 

FOR  THB  UPPBR  TRANSIT  AT  WASHINGTON. 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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26.46 

28.69 

10.7 

34.24 

15.39 

11.5 

3.19 

63.10 

11.5 

36.59 

53.36 

11.5 

67.67 

10.05 

11.6 

26.69 

28.79 

11.7 

34.50 

15.49 

12.5 

3.22 

63.46 

1 

12.5 

36.90 

53.70 

12.5 

67.57 

10.39 

12.6 

26.93 

29.01 

12.7 

34.78 

15.68 

13.5 

3.26 

63.88 

13.5 

37.22 

54.06 

13.5 

67.66 

10.73 

13.6 

27.19 

29.28 

13.7 

35.06 

15.66 

14.5 

3.29 

64.20 

14.5 

37.52 

54.44 

14.5 

67.56 

11.07 

14.6 

27.44 

29.46 

14.7 

36.37 

15.76 

15.5 

3.81 

64.58 

15.5 

37.79 

54.83 

15.5 

67.53 

11.38 

15.6 

27.69 

29.70 

15.7 

36.68 

15.89 

16.5 

3.81 

64.99 

16.5 

38.00 

55.22 

16.5 

67.S2 

11.69 

16.6 

27.94 

29.97 

16.7 

35.97 

16.02 

17.5 

3:80 

65.38 

17.5 

38.16 

55.62 

17.5 

67.51 

12.00 

17.6 

28.19 

30.24 

17.7 

36.27 

16.16 

18.5 

3.29 

65.77 

18.5 

38.26 

56.01 

18.5 

67.51 

12.31 

18.6 

28.42 

30.52 

18.7 

36.57 

16.34 

10.5 

d.26 

66.16 

19.5 

38.31 

56.40 

19.5 

67.61 

12.62 

19.6 

28.64 

30.80 

19.7 

36.86 

16.51 

205 

3.21 

66.54 

20.5 

38.31 

56.78 

20.6 

67.61 

12.93 

20.6 

28.84 

31.10 

20.7 

37.13 

16.70 

21.5 

3.15 

66.91 

21.5 

38.28 

57.16 

21.6 

67.51 

13.24 

21.6 

29.04 

31.39 

21.6 

37.38 

16.89 

22.5 

3.09 

67.25 

22.5 

38.24 

57.53 

22.5 

57.50 

13.68 

22.6 

29.23 

31.67 

22.6 

37.63 

17.07 

23.5 

3.03 

67.59 

23.5 

38.19 

57.89 

23.5 

67.49 

13.93 

23.6 

29.41 

31.95 

23.6 

37.86 

17.26 

24.4 

2.97 

67.93 

24.5 

^.15 

58.23 

24.5 

57.45 

14.27 

24.6 

29.58 

32.22 

24.6 

38.10 

17.42 

25.4 

2.91 

68.27 

25.5 

38.15 

58.67 

25.5 

67.41 

14.61 

25.6 

29.76 

32.48 

25:6 

38.35 

17.57 

26.4 

2.87 

68.60 

26.5 

38.19 

58.93 

26.5 

67.34 

14.96 

26.6 

29.95 

32.74 

26.6 

38.69 

17.73 

27.4 

2.84 

68.95 

27.5 

38.26 

59.29 

27.5 

57.26 

15.30 

27.6 

1 

30.15 

33.00 

27.6 

38.86 

17.88 

28.4 

2.82 

69.31 

28.5 

9o.94 

59.65 

28.5 

67.17 

15.63 

28.^ 

30.87 

33.26 

28.6 

39.13 

18.03 

29.4 

2.79 

69.69 

29.5 

38.40 

60.03 

29.5 

67.09 

15.93 

29.6 

30.60 

33.53 

29.6 

39.42 

18.20 

30.4 

2.75; 

70.08 

30.5* 

38.42 

60.44 

30.5 

67.00 

16.22 

30.6 

30.82 

33.84 

30.6 

39.71 

18.39 

31.4 

■ 

2.69 

70.47 

31.5 

38.36 

60.85 

31.5 

06.92 

16.51 

31.6 

31.03 

34.16 

31.6 

40.00 

18.61 

13.77      +18.7S 

51.'^     +51;23 

11.88     -11.83 

1   12.31     +12.27 

• 

'   11.84     +11.80 

0^  m^  32«.323 

1«»  »1*  41-.366 

1»»  41-  51V117 

:     4^  10*  55-.493 

j     5^  36«    9-.111 

+86° 

49'    4 

i3".86  1 

+88* 

tt2'    3 

e''«02  1 

-86* 

10'    S 

7".09  1 

'+85*» 

20'    Z 

I8'':12 

+85' 

9'   a 

I6".60 
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APPARENT  PLACES  OF  STARS,  1920. 

CIRCUMPOLAR  STARS, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


31  Q.  Mtmsm^ 

Mag.  6.2 


Mag.  5.6 


Mag.  5.3 


H.  Cameiop. 
Mag.  5.1 


7Q.  Ootaatis, 

Mag.  6.4 


Wash. 
Time. 

Wght 

ASOfiD- 

h  m 

Oct 

5  45 

0.7 

31.28 

1.7 

31.50 

2.7 

31.71 

3.7 

31.92 

4.7 

32.13 

5.7 

32.35 

6.7 

32.58 

7.7 

32.80 

8.7 

33.04 

9.7 

33.29 

10.7 

33.53 

11.7 

33.76 

12.7 

33.99 

13.7 

34J21 

14.7 

34.40 

15.7 

34.60 

16.7 

34.80 

17.7 

35.00 

18.7 

35.20 

19.7 

35.40 

20.7 

35.60 

21.7 

35.82 

22.7 

36.03 

28.6 

36.25 

24.6 

36.45 

25.6 

36.65 

26.6 

36.84 

27.6 

37.02 

28.6 

37.19 

29.6 

37.85 

30.6 

37.49 

31.6 

37.64 

DecU- 
natloD. 


Wash. 
Heaa 
Time. 


-844 


8 


tt 


29.40 
29.51 
29.62 
29.72 

29.81 
29.88 
29.95 
30.02 

30.11 
30.24 
30.38 
30.55 

30.72 
30.90 
31.09 
31.27 

31.45 
31.62 
31.78 
31.94 

32,11 
32.27 
32.43 
32.63 

32.85 
33.09 
33.35 
33.61 

33.87 
34.13 
34.37 
34.62 


11,09      -11.04 
5^   45»  39-.719 
84*»  49'    42".94 


Oct 

0.8 
1.8 

2.7 
3.7 

4.7 
5.7 
6.7 

7.7 

8.7 

9.7 

10.7 

U.7 

12.7 
13.7 
14.7 
15.7 

16.7 
17.7 
18.7 
19.7 

20.7 
21.7 
22.7 
23.7 

24.7 
25.7 
26.7 
27.7 

28.7 
29.7 
30.7 
31.7 


Right 
Asoen- 

SiOIL 


h  m 
6  46 
s 
39.16 
39.29 
39.43 
39.56 

39.68 
39.80 
39.94 
40.08 

40J22 
40.36 
40.51 
40.66 

40.80 
40.94 
41.07 
41.20 

41.34 
41.47 
41.59 
41.72 

41.85 
41.99 
42.12 
42.25 

42.39 
42.52 
42.66 
42.79 

42.91 
43.04 
43.14 
43.25 


Decli- 
nation. 


Wash. 
Mean 
Time. 


-8043  Oct 


n 


40.72 
40.75 
40.78 
40.80 

40.81 
40.81 
40.80 
40.80 

40.80 
40.84 
40.89 
40.98 

41.08 

1 41.19 

41.30 

41.41 

41.51 
41.61 
41.70 
4179 

41.88 
41.97 
42.07 
42.20 

42.33 
42.50 
42.68 
42.87 

43.08 
43.29 
43.49 
43.67 


0.8 
1.8 
2.8 
3.8 

4.8 
5.8 

6.8 

7.7 

8.7 

9.7 

10.7 

11.7 

12.7 
13.7 
14.7 
15.7 

16.7 
17.7 
18.7 
19.7 

20.7 
21.7 
22.7 
23.7 

24.7 
25.7 
26.7 
27.7 

28.? 
29.7 
30.7 
31.7 


Right 
Ascen- 
sion. 


h  m 
7  3 
s 
53.31 
53.84 
54.39 
54.96 

55.54 
56.11 
56.64 
57.16 

57.65 
58.12 
58.59 
59.06 

59.56 
60.06 
60.58 
61.12 

61.67 
62J23 
62.77 
63.29 

63.82 
64^ 
64.82 
65,30 

65.77 
66.22 
66.69 
67.19 

67.69 
68.23 
68.78 
69.34 


Decli- 
nation. 


Wash. 
Mean 
Time. 


+87 1(  Oct 


/» 


8.34 
8.24 
8.14 
8.06 

8.01 
7.98 
7.98 
7.98 

7.97 
7.95 
7.92 
7.89 

7.84 
7.79 
7.75 

7.74 

7.73 

7.74 
7.77 
7.80 

7.85 
7.90 
7.96 
8.02 

8.07 
8.12 
8.14 
8.15 

8.17 
8.20 
8.25 
8.33 


0.8 
1.8 
2.8 
3.8 

4.8 
5.8 
6.8 
7.8 

8.8 

9.7 

10.7 

11.7 

12.7 
13.7 
14.7 
15.7 

16.7 
17.7 
18.7 
19.7 

20.7 
21.7 
22.7 
23.7 

24.7 
25.7 
26.7 
27.7 

28.7 
29.7 
30.7 
31.7 


Right 

Asoem- 

sion. 


h  m 
714 

8 

30.09 
30.29 
30.51 
30.73 

30.96 
31.18 
31.40 
31.59 

31.78 
31.96 
32.14 
32.32 

32.50 
32.69 
32.89 
33.11 

33.32 
33.54 
33.76 
33.96 

34.16 
34.36 
34.55 
34.74 

34.92 
35.101 
35.28 
35.47 

35.66 
35.88 
36.10 
36.32 


Decli- 
nation. 


Wash. 
Mean 
Time. 


+8233 


rr 


41.02 

40.89 
40.79 
40.69 

40.62 
40.57 
40.53 
40.51 

40.48 
40.45 
40.41 
40.36 

40.29 
40.22 
40.16 
40.10 

40.07 
40.06 
40.06 
40.08 

40.11 
40.14 
40.18 
40.21 

40.24 
40.25 
40.25 
40.25 

40.24 
40,24 
40.27 
40.31 


6.21       -6.13 
6»»  46»  43'.704 
-aO«  43'    5P'M2 


20.25     +20.22 
7"»     3»  31-.434 
+87^  10'  .38".36 


7.72       +7;66 
7^  14»  2D-.713 
+82^  34'    10".90 


Oct 

0.8 
1.8 
2.8 
3.8 

4.S 
5.8 
6.8 
7.8 

8.8 

9.8 

10.7 

11.7 

12.7 
13.7 
14.7 
15.7 

16.7 
17.7 
18.7 
19.7 

20.7 
21.7 
22.7 
23.7 

24.7 
25.7 
26.7 
27.7 

28.7 

29.7 

30.7 

t31.7 


R||^ 

Asoeni* 

aion. 


h  m 
714 

8 

58.66 
59.05 
59.42 
59.77 

60.12 
60.48 
60.85 
61.25 

61.66 
62.10 
62.55 
62.98 

63.41 
63.83 
64.23 
64.61 

64;99 
65.37 
65.74 
66.12 

66.50 
66.90 
67.31 
67.72 

68.14 
68.56 
68.98 
69.37. 

69.76 
70ill 
7a44 
70.77 


]>e<^lf- 


-8654 


tf 


19.85 
19.84 
19.83 
19.81 

19.78 
19.74 
19.70 
19.65 

19.61 
19.61 
19.63 
19.66 

19.71 
19.77 
19.83 
19.89 

19.96 
20.02 
20.07 
20.12 

20.16 
20.21 
20.27 
20.35 

20.44 
20.56 
20.68 
20.83 

21.00 
21.17 
21.34 
21.48 


18,52     -18.50 
7**  16»  19-.852 
-86*»  54'    26".28 


APPABENT  PLACES  OF  STABS,  1920. 
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CIRCUMPOLAR  STABS. 

fOB  THE  UFFEE  TRAMSIT  AT  WASHINQTON. 


6fMataMs«  1U». 

r<Mna.. 

IH^SUMBtS. 

rCtaMlMdi. 

80  H.  Caafllap. 

1A«.7.0 

Mi«.5.4 

Mag.  4^6 

Mag.  6^ 

Mag.  5^ 

Hmn 

JH^A 

Decll- 

UtiflO. 

Mmb 
Tinu. 

tkML 

natkm. 

Mean 
Timew 

ikm. 

ITadi. 
Mean 

Tlnw. 

Rimt 

AseeD- 

•iOB. 

D«rtS- 

nation. 

Wash. 
Mean 
Time. 

Rlriit 

sioiL 

Deell- 

b  m 

■    t 

h  m 

•    t 

h  m 

•    1 

h  m 

•    t 

h  m 

•      $ 

Oct 

S19 

+8851 

Oct 

9  8 

--85  90 

Oct 

985 

+8140 

Oct 

936 

-8084 

Oct 

1021 

+8257 

•• 

0^ 

1.48 

53.27 

0.9 

20.12 

44.62 

0.9 

48.08 

22.76 

0.9 

8 

12.54 

60.48 

0.9 

s 
22.80 

WW 

30.01 

1.S 

2.61 

53.05 

1.9 

20.34 

44.47 

1.9 

48.20 

22.44 

1.9 

12.65 

60.31 

1.9 

22.90 

29.65 

2^ 

3.80 

52.83 

2.8 

20.56 

44.33 

2.9 

48.34 

22.13 

2.9 

12.76 

60.14 

2.9 

23.01 

29.29 

3.8 

5.06 

52.68 

8.8 

20.76 

44.18 

3.9 

48.49 

21.83 

3.9 

12.86 

59.96 

3.9 

23.14 

28.92 

4.8 

6.37 

52.45 

4.8 

2a95 

44.01 

4.9 

48.64 

21.55 

4.9 

12.96 

59.80 

4.9 

23.29 

28.58 

5.8 

7.67 

52.30 

5.8 

21.15 

43.85 

5.9 

4a80 

21.30 

5.9 

13.04 

59.61 

5.9 

23.44 

28.25 

6.8 

8.93 

52.16 

6.8 

21.85 

43.67 

6.8 

48.95 

21.06 

6.9 

13.14 

59.40 

6.9 

23.58 

27.93 

7.8 

10.13 

52.06 

7.8 

21.57 

43.48 

7.8 

49.09 

20.83 

7.9 

13.24 

59.19 

7.9 

23.71 

27.64 

8.8 

11.27 

51.90 

8.8 

21.80 

43.30 

8.8 

49.23 

20.61 

8.9 

13.34 

58.98 

8.9 

23.85 

27.86 

9.8 

12.36 

51.78 

9.8 

22.05 

43.18 

9.8 

49.36 

20.39 

9.8 

13.46 

58.77 

9.9 

23.96 

27.09 

10.8 

13.43 

51.64 

10.8 

22.32 

42.98 

10.8 

49.48 

20.17 

10.8 

13.59 

58.59 

10.9 

24.97 

26.81 

11.8 

14.50 

51.49 

11.8 

22.59 

42.84 

11.8 

49.60 

19.98 

11.8 

13.71 

58.41 

11.9 

24.1^ 

26.51 

12.8 

15.60 

51.33 

12.8 

22.86 

42.73 

12.8 

49.73 

19.68 

12.8 

13.84 

58.27 

12.9 

24.29 

26.29 

13.8 

16.74 

51.18 

13.8 

23.13 

42.64 

13^ 

49.87 

19.43 

13.8 

13.97 

58.14 

13.9 

24.41 

25.89 

14.8 

17.94 

51.02 

14.8 

23.39 

42.55 

14.8 

50.01 

19.18 

14.8 

14.10 

58.01 

14.9 

24.54 

25.56 

15.8 

19.18 

50.88 

15.8 

23.65 

42.47 

15.8 

6ai5 

18.94 

15.8 

14.22 

57.89 

15.9 

24.67 

25.24 

16.8 

20.44 

50.74 

16.8 

23.89 

42.38 

16.8 

50.31 

18.70 

16.8 

14.34 

57.77 

16.9 

24.83 

24.93 

17.8 

21.74 

50.62 

17.8 

24.13 

42:29 

17.8 

50.47 

18.47 

17.8 

14.46 

57.66 

17,9 

24.98 

24.64 

18.8 

23.04 

50.52 

18.8 

24.88 

42.19 

18.8 

50.64 

18.26 

18.8 

14.58 

57.55 

18.9 

25.15 

24.86 

19.8 

24.85 

50.43 

19.8 

24.62 

42.08 

19.8 

50.81 

18.06 

19.8 

14.70 

57.42 

19.9 

25.82 

24.08 

20.8 

25.64 

50.35 

20.8 

24.86 

41.98 

20.8 

50.96 

17.87 

20.8 

14.82 

57.29 

20.8 

25.48 

23.81 

21.8 

26.91 

50.29 

21.8 

25.12 

41.87 

21.8 

5L12 

17.69 

21.8 

14.94 

67.16 

21.8 

25.63 

28.57 

22.8 

28.11 

50.23 

22.8 

25.37 

41.77 

22.8 

51.28 

17.52 

22.8 

15.07 

57.03 

22.8 

25.78 

28.38 

23.8 

29.29 

50.17 

23.8 

25.64 

41.68 

23.8 

51.43 

17.36 

23.8 

15.20 

56.92 

23.8 

25.93 

28.10 

24.8 

30.45 

50.11 

24.8 

25.92 

41.61 

24.8 

51.58 

17.19 

24.8 

15.83 

56.81 

24.8 

26.08 

22.87 

25.8 

31.57 

50.03 

25.8 

26.21 

41.56 

25.8 

51.72 

17.03 

25.8 

15.47 

56.71 

25.8 

26.22 

22.64 

38.7 

32.71 

49.95 

26.8 

26.61 

41.52 

26.8 

51.66 

16.85 

26.8 

15.62 

56.65 

26.8 

26.86 

22.39 

27.7 

33.87 

• 

49.86 

27.8 

26.80 

41.51 

27.8 

52.01 

16.66 

27.8 

15.76 

56.61 

27.8 

26.50 

22.12 

28.7 

35.10 

49.77 

28.8 

27.09 

41.51 

28.8 

62.17 

16.45 

28.8 

15.91 

56.59 

28.8 

26.65 

21.85 

20.7 

36.88 

49.68 

29.8 

27.36 

41.53 

29.8 

52.34 

16.24 

29.8 

16.06 

56.58 

29.8 

26.82 

21.57 

30.7 

37.75 

49:61 

30.8 

27.63 

41.55 

30.8 

52.51 

16.04 

30.8 

16.19 

56.57 

30.8 

27.00 

21.30 

31.7 

39il4 

49.56 

31;8 

27.88 

41.87 

31.8 

52.70 

15.86 

31.8 

16.81 

*56;56 

• 

31.8 

27.19 

21.05 

^A 

[5      -f5a44' 

12^     -12.28 

;     6:90       +6.86 

\    6.11       -64» 

;     8.16       +8.06 

8^   18-  48*.<42| 

fl^     8-  a8-.307 1      0»  25»  48-.041  |i    ^  56-  17-.360 

;   Itf*  21-  27«.496 

+88« 

52'    2 

»".44| 

-86* 

20'    4 

1".4#  1 

i;-*«i* 

40'    5 

4''.49l 

Mo* 

84'    5 

5".47 

^82^ 

57'    I 

0".46^ 
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APPARENT  PLACES  OF  STABS,  1920. 


CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASmNGTON. 


ifOetaittis. 

BnUUeyiert. 

iOelnifU. 

88H.Ctanto9.Mgf. 

cootamu. 

Mag.  6.3 

Mag.  6.3 

Mag.  5.4 

Mag.  5.3 

Mag.  §.6 

• 

Wash. 
Mmn 
Time. 

Riitbt 

ABOfOHr 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Aaoen- 
sioo. 

DecU- 

nation. 

Wash. 
Mean 
Time. 

Right 

Asnn^ 
slon. 

Decli- 
nation. 

Wadu 
Mean 
Time. 

Asoei^ 
aion. 

DecU. 
natian. 

Waali. 
Mean 
Time. 

R%lit 
Asoen- 

sioii. 

DecU. 
nation. 

1 

h  m 

e       1 

h  m 

0         t 

h  m 

•    1 

h  m 

0      r 

h  m 

•    1 

Oct,  1  10  69 

--84  9 

0  m 

Oct. 

12  13 

+88  8 

Oct 

12  46 

-8441 

Oct 

1 

12  48 

+8350 

Oct 

13  27 

•-8522 

0.9 

s 
46.83 

wW 

60.45 

0.9 

8 

37.64 

16.17 

1.0 

22.05 

38.59 

1.0 

16.40 

36.43 

1.0 

40.81 

9  w 

66.81 

1.9 

46.94 

60.20 

1.9 

37.60 

15.77 

2.0 

22.08 

38.30 

2.0 

16.36   36.06 

2.0 

40.80 

56.52 

2.9 

47.05 

59.96 

2.9 

37.61 

15.36 

2.9 

22.12 

38.01 

3.0 

16.83 

35.62 

3.0 

40.79 

56.23 

3.9 

47.15 

59.72 

3.9 

37.67 

14.94 

3.9 

22.13 

37.74 

8.9 

16.32 

35.20 

4.0 

40.76 

55.96 

4.9 

47.25 

59.47 

4.9 

37.78 

14.68 

4.9 

22.14 

37.47 

4.9 

16.82 

34.77 

6.0 

40.7S 

55.69 

5.9 

47.34 

59.21 

5.9 

37.94 

14.12 

5.9 

22.14 

37.19 

5.9 

16.83 

34.36 

6.0 

4a70 

55.41 

6.9 

47.42 

58.94 

6.9 

38.11 

13.74 

6.9 

22.14 

36.88 

6.9 

16.35 

33.96 

7.0 

40.65 

55.10 

7.9  I  47.52 

58.65 

7.9 

38.28 

13.37 

7.9 

22.14 

36.66 

7.9 

16.87 

33.58 

8.0 

40.59 

54.79 

8.9  1  47.62 

58.36 

8.9 

38.43 

13.01 

8.9 

22.15 

36.28 

8.9 

16.39 

33.22 

9.0 

40.55 

54.46 

9.9 !  47.75 

58.07 

9.9 

38.55 

12.68 

9.9 

22.18 

36.88 

9.9 

16.39 

32.88 

10.0 

40.53 

54.11 

10.9 

47.89 

67.79 

10.9 

38.64 

12.32 

10.9 

22.22 

35.52 

10.9 

16.39 

32.53 

11.0 

40.53 

58.76 

11.9 

48.03 

57.52 

11.9 

38.72 

11.96 

11.9 

22.28 

35.18 

11.9 

16.88 

32.17 

12.0 

40.55 

58.42 

12.9 

48.19 

57.28 

12.9 

38.80 

11.60 

12.9 

22.35 

34.85 

12.9 

16.87 

31.81 

13.0 

40.58 

53.06 

13.9 

48.36 

57.04 

13.9 

38.88 

11.23 

13.9 

22.43 

34.64 

13.9 

16.86 

31.43 

18.9 

40.63 

52.75 

14.9 

48.51 

56.82 

14.9 

39.00 

10.85 

14.9 

22.51 

34.25 

14.9 

16.87 

31.05 

14.9 

40.67 

52.48 

15.9 

48.66 

56.60 

15.9 

39.16 

10.46 

15.9 

22.59 

33;97 

16.9 

16.39 

30.64 

15.9 

40.71 

62.12 

16.9 

48.81 

56.39 

16.9 

39.33 

10.07 

16.9 

22.67 

33.69 

16.9 

16.42 

30.23 

16w9 

40.76 

51.84 

17.9 

48.96 

56.18 

17.9 

39:54 

9.68 

17.9 

22.74 

33.41 

17.9 

16.45 

29.83 

17.9 

40.79 

51.55 

18.9 

49.10 

55.97 

18.9 

39.78 

9.29 

18.9 

22.81 

33.12 

18.9 

16.40 

29i43 

18.9 

40.82 

51.24 

19.9 

49.25 

55.75 

19.9 

40.05 

8.93 

19.9 

22.88 

32.84 

.19.9 

16.53 

29;04 

19.9 

• 

40.86 

50.94 

20.9 

49.39 

55.53 

20.9 

40.34 

8.56 

20.9 

22.95 

32.54 

20.9 

16.59 

28.67 

20.9 

40.89 

50.64 

21.9 

49.53 

55.30 

21.9 

40.64 

8.22 

;21.9 

23.02 

32.23 

21.9 

16.65 

28.30 

21.9 

40.92 

50.S3 

22.9 

49.68 

56.07 

22.9 

40.93 

7.88 

22.9 

23:10 

31.92 

22.9 

16.71 

27.93 

22.9 

4a95 

60.01 

23.9 

49.85 

54.84 

23.9 

41.22 

7.55 

23.9 

* 

23.18 

31.61 

23.9 

ia.Z7 

27.57 

23.9 

41.00 

49.68 

24.9 

60.02 

54.61 

24.9 

41.48 

7.23 

24.9 

23.27 

31.29 

24.9 

16.82 

27.24 

219 

41.05 

49.85 

25.9 

50.20 

54.41 

25.9 

41.72 

6.90 

25.9 

23.39 

30.97 

25.9 

16.86 

26.90 

i25.9 

4ia4 

49.02 

26.9 

50.40 

54.22 

26.9 

41.94 

6.57 

26.9 

23.61 

30.68 

26.9 

16.90 

26;55 

26:9 

4L24 

48.68 

27.9 

60.61 

54.05 

27.9 

42.16 

6.21 

27;9 

23.66 

30.39 

27.9 

16;94 

26.19 

.27.9 

4L87 

• 

48.37 

28.9 

50.82 

53.91 

28.9 

42.88 

5.84 

28.9 

23.81 

30.14 

28.9 

16.98 

25;81 

2&9 

41.49 

48i» 

29.9 

51.01 

53.78 

29.9 

42.64 

5.46 

29.9 

23.96 

2».90 

29.9 

17.03 

25i40 

29.9 

41UK2 

47  JO 

30.8 

51.21 

53.66 

30.9 

42.95 

5.08 

30.9 

24.11 

29.67 

30.9 

17ai 

2&.00 

30i9 

41.75 

47.54 

81.8 

51.40 

53.54 

31.9 

43.31 

4.71 

31.9 

24.24 

29.44 

31.9 

17.19 

24.60 

31.9 

1 

4L87 

47.28 

^.84        -9.79 

1 

'  30175    +a 

10.78 

ll^ftl     -ia77 

• 

»^      +ft.87. 

:  uMs  -12.88 

lOh   59"  54M74 

12»»  14"»  fl 

!9*.663 

!  IS!"  46*  25-.U6 

U*"  48»  81M65 

U^  27«  42<.660 

-84*» 

9'    4 

«".70 

+88*^ 

•  8'  a 

W"^ 

l-«^ 

41'   1 

ll^JB 

tf^O 

50'    8 

d'**78  1 

|-«5* 

82'   a 

B".10 

a:^akent  places  of  stabs,  laao. 
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amCUMFOLAR  STABS. 

FOR  THE  UPPER  1BAN6IT  AT  WASHHraTON. 


Mag.  4.1 

QXOOMlKldg*  «m. 

Mag.  7.2 

Mag.  5.7 

CUfMilfllMlU. 

Mag.  4.4 

Mag.  5.9 

Una 

■iir 

liQII. 

DecU> 

llMn 

TiBBA. 

Asom- 

sioii. 

DecU- 

Uean 
Time. 

Blgbl 

AflOtD- 

alon. 

DmU- 

natioxL 

Mean 
Time. 

Right 
Aao&Bt- 

D«clt. 
nation. 

Tlm^ 

R%kt 

alon. 

D«ett. 

nntkin. 

TfiDBe. 

Oct 

]i  m 
1413 

-8318 

Oct 

h  m 
15    1 

+8782 

ma 

Oct 

H  m 
15  24 

• 
-8412 

Oct 

h  m 
16  53 

•       r 

+82 IG 

f0 

Oct 

h  m 
1716 

-8047 

gm 

1.1 
2.1 
3.1 
4.1 

57.92 
57.88 
57.85 
57.81 

30.21 
29.98 
29.66 
29.39 

1.1 
2.1 
3.1 
4.1 

54.17 
53.73 
53.30 
52.91 

31.75 
31.47 
31.15 
30.82 

1.1 
2.1 
3.1 
4.1 

1 
43.07 
42.97 
42.87 
42.78 

26.27 
26.02 
25.70 
25.56 

1.2 
2.2 
3.2 
4.2 

55.89 
56.71 
55.53 
55.35 

34.75 
34.63 
34.49 
34.31 

1.2 
2.2 
S.2 
4.2 

36.88 
36.78 
86.68 
36.59 

31.21 
31.07 
80.94 
30.84 

5.1 
6.1 
7.0 
8.0 

57.76 
57.69 
57.63 
57.57 

29.13 
28.87 
28.60 
28.30 

5.1 
6.1 
7.1 
8.1 

52.54 
52.21 
51.92 
51.63 

99.4d 
30.13 
29.79 
29.46 

5.1 
6.1 
7.1 
8.1 

42.66 
42.54 
42.41 
42.28 

25.85 
25.13 
24.91 
24.67 

5.2 
6.2 

7.2 
8.2 

55.17 
55.02 
54.87 
54.72 

34.12 
33.91 
33.70 
33.50 

5JSi 
6.2 
7.2 
8.2 

36.60 
36.38 
36.26 
36.14 

30.74 
30.64 
30.52 
30.40 

9.0 
10.0 

11.0 
12.0 

57.51 
57.45 
57.40 
57.37 

27.90 
27.66 
27.31 
26.97 

9.1 
10.1 
11.1 
12.1 

51.35 
51.07 
50.76 
50.44 

29.15 
28.86 
28.57 
28.29 

9.1 
10.1 
11.1 
12.1 

42.14 
42.01 
41.90 
41.79 

24.40 
24.11 
23.80 
23.48 

9.2 
10.2 
11.1 
12.1 

54.57 
54.42 
54.28 
54.11 

33.31 
83.14 
32.97 
32.81 

9.2 
10.2 
11.2 
12.2 

36.01 
35.88 
35.75 
35.64 

30.27 
30.11 
29.93 
29.74 

13.0 
14.0 
15.0 
16.0 

57.36 
57.35 
57.35 
57.35 

26.63 
26.31 
26.00 
25.71 

13.1 
14.1 
15.1 
16.1 

50.11 
49.77 
49.44 
49.13 

27.99 
27.68 
27.36 
27.02 

13.1 
14.1 
15.1 
16.1 

41.70 
41.64 
41.57 
41.51 

€3.17 
22.88 
22.59 
22^ 

13.1 
14.1 
15.1 
16.1 

53.95 
53.79 
53.63 

53.48 

32.64 
32.47 
32.29 
32.08 

13.2 
14.2 
15.2 
16.2 

35.58 
85.44 
35.35 
35.26 

29.63 
29.33 
29.13 
28.94 

17.0 
18.0 
19.0 
20.0 

57.35 
57.34 
57.33 
57.32 

25.42 
25.13 
24.85 
24.54 

17.1 
18.1 
19.0 
20.0 

48.84 
48.56 
48.31 
48.07 

26.67 
26.31 
25.95 
25.59 

17.1 
18.1 
19.1 
20.1 

41.45 
41.39 
41.31 
41.23 

22.02 
21.76 
21.48 
21.21 

17.1 
18,1 
19.1 
20.1 

53.32 
63.17 
53.02 
52.88 

31.86 
31.63 
31.39 
3L12 

17.1 
18.1 
19.1 
20.1 

85.17 
35:08 
34.99 
34.90 

28.75 
28.57 
28.39 
28;22 

21.0 
22.0 
23.0 
24.0 

57.31 
57.20 
57.28 
57.^7 

24.23 
23.02 
23.61 
23.28 

21.0 
22.0 
23.0 
24.0 

47.87 
47.67 
47.48 
47.30 

25.23 
24.87 
24.53 
24.19 

21.1 
22.1 
23.1 
24.1 

41.15 
41.07 

40.92 

20.93 
20.65 
20.34 
20.03 

21.1 
22.1 
23.1 
24.1 

52.74 
52.61 
52.49 
52.37 

30.86 
30.61 
30.36 
30.12 

21.1 
22.1 
23.1 
24.1 

84.80 
34;69 
34.59 
34.48- 

28.04 
27.86 
27.65 
27.43 

24.9 
25.9 
26.9 
27.9 

57.26 
57.20 
57.32 
57.37 

22.94 
22.59 
22.25 
21.91 

25.0 
26.0 

27.* 
28.0 

47.12 
46.92 
46.70 
46.47 

23.86 
23.54 
23.22 
22.89 

25.0 
26.0 

27.0 
28.0 

40.85 
40.80 
40.77 
40.76 

19.71 
19.37 
19.02 
18.68 

25.1 
»(.l 
27.1 
28.1 

52.24 
52.11 
51.98 
5L84< 

29.88 
29.66 
29.44 
29.21 

25.1 
26.1 
27.1 
28.1 

84.88 
34.29 
84.20 
34.13 

27.19 
26.93 
26.67 
26.40 

28.9 
29.9 
30.9 

ai.9 

57.42 
57.48 
57.54 
57.50 

21.59 
21.30 
21.02 
20.75 

29.0 
30.0 
31.0 
32.0 

46.23 
45.99 
45.78 
45.59 

22.54 
22.17 
21.80 
21.40 

29.0 
30.0 
31.0 
32.0 

40.75 
40.75 
40.76 
40.76 

18.36 
18.06 
17.77 
17.60 

29.1 
30.1 
31.1 
82.1 

51.70 
51.57 
51.44 
51.31 

28.98 
28.71 
28.43 
28.12 

29.1 
80.1 
31.1 
32.1 

34.07 
34.02 
83.97 
33.92 

26.13 
25.89 
25.65 
26.42 

8.t 

14h 

-«3<> 

13«  « 
18'    1 

-e.52 

P5*.e44 

Ll".26 

23.£ 
+87^ 

M     +2 

2«  4 

32'    2 

0.29 

3«.277 
8".69 

9.1 

15> 

-84*^ 

-24*  8 
12' 

6».751 
7"^ 

9.J 

16»» 

+82*^ 

K-      + 
10'    1 

7.28 

6-.748 

5".74 

16*  2 
47'    1 

6.17 

8*.406 

8".10 
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APPARENT  PLAGES  OF  STABS,  1920. 


CJmCDMPOLAR  STAES. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


S  JJnm  JCtBoiiB. 

XOoliBlts. 

WnmM^MdB. 

^OotiBtts, 

7e])nooiiifl. 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mlag.  5.7 

Wash. 
Mean 
Tlma. 

Right 

Aaoon- 

SJOD. 

DecU- 

nation. 

Mean 
Time. 

Right 

Afloeto- 

slon. 

DecU- 
nation. 

Wa^ 

Mean 
Time. 

Ri^t. 
Aacen- 

SiOD. 

Decli- 
nation. 

WaOu 
Mean 
Time. 

R%ht 

Aacen- 

aloD. 

Decli- 
nation. 

WaOL 
Mean 
Time. 

Asoein- 
aioii. 

DeeU. 

nation. 

h  m 

•    / 

h  m 

a      / 

h  m 

0         1 

h.  m 

e      / 

h  m 

«    t 

Oct 

17  67 

+86  87 

Oct 

18    8 

-8739 

Oct 

18  57 

+89  1 

mm 

Oct 

19  33 

-89131  Oct 

2048 

+8214 

§§ 

1.2 

40.59 

16.59 

1,2 

28.84 

61.27 

1.3 

s 

66.74 

WW 

48.25 

1.3 

s 
62.09 

r  r 

9.89 

1.3 

31.26 

WW 

44.90 

2.2 

40.14 

16.58 

2.2 

28.38 

61.19 

2.3 

66.17 

48.35 

2.3 

60.65 

9.93 

2.3 

31.11 

45.16 

3.2 

39.68 

16.54 

3.2 

27.95 

61.13 

3.3 

63.64 

48.41 

3.3 

59.28 

9.96 

3.3 

30.96 

45.41 

4.2 

39.21 

16.49 

4.2 

27.51 

61.07 

4.3 

61.90 

48.46 

4,3 

57.97 

10.01 

4.3 

30.79 

46.64 

5.2 

38.76 

16.40 

5.2 

27.06 

61.03 

6.3 

60.27 

48.47 

6.3 

56.63 

10.07 

6.3 

30.62. 

45.84 

6.2 

38.33 

16.29 

6.2 

26.60 

61.00 

6.3 

58.68 

48.48 

6.3 

56.24 

10.16 

6.3 

30.46 

46.04 

7.2 

37.91 

16.18 

7.2 

26.09 

60.97 

7.2 

67.16 

48.48 

7.3 

53.76 

10.22 

7.3 

30.30 

46.22 

8.2 

37.50 

16.07 

S.2 

25.55 

60.93 

8.2 

66.71 

48.48 

8.3 

52,16 

10.29 

8.3 

30.14 

46.37 

9.2 

37.12 

15.97 

9.2 

25.00 

60.85 

9^ 

54.32 

48.47 

9.3 

60.49 

10.36 

9.3 

29.99 

46.62 

10.2 

36.74 

15.89 

10.2 

24.44 

60.76 

10.2 

52.96  i 

48.48 

10.3 

48.76 

10.37 

10.3 

29.83 

46.69 

11.2 

36.36 

15.82 

11.2 

23.89 

60.63 

11.2 

61.58 

48.52 

1L3 

47.00 

10.38 

11.3 

29.68 

46.87 

12.2 

35.97 

15.76 

12.2 

23.37 

60.49 

12.2 

50.19 

48.65 

12.3 

45.29 

10.37 

12.3 

29.54 

47.06 

13.2 

35.56 

16.70 

13.2 

22.88 

60.34 

13.2 

^48.76 

48.58 

13.3 

43.64 

10.34 

13.3 

29.39 

47.25 

14.2 

35.15 

15.62 

14.2 

22.41 

60.19 

14.2 

47.26 

48.61 

14.3 

42.05 

10.31 

14.3 

29.24 

47.44 

15.2 

34.72 

15.54 

15.2 

21.95 

60.03 

16.2 

46.73 

48.62 

16.2 

40.50 

10.27 

16.3 

29.09 

47.62 

16.2 

34.30 

15.44 

16.2 

21.51 

59.89 

16.2 

44.19 

48.63 

16.2 

39.01 

10.23 

16.3 

28.92 

47.80 

17.2 

33.88 

15.31 

17.2 

21.^ 

59.76 

17.2 

42.61 

48.61 

17.2 

37.66 

10.20 

17.3 

28.76 

47.96 

18.2 

33.46 

15.18 

18.2 

20.65 

59.62 

18.2 

41.06 

48.58 

18.2 

36.09 

10.19 

18.3 

28.57 

48.11 

19.2 

33.05 

15.03 

19.2 

20.22 

59.49 

19.2 

39.51 

48.53 

19.2 

34.61 

10.17 

19.3 

28.40 

48.24 

20.2 

32.64 

14.88 

20.2 

19.76 

59.36 

20.2 

38.00 

48.48 

20.2 

33.13 

10.14 

20.3 

28.22 

48.36 

21.2 
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FOE  THB  UPPER  TRANSIT  AT  WASHINGTON. 
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CEEtCUMFOLAB  STABS. 
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QIRCUMPOLAR  STARS; 

FOB  TBC  UPPEB  TKANSIT  AT  WASHINGTON. 
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66.22 

30.8 

29.84 

23.61 

30.8 

20.86 

14.96 

80.9 

47.24 

40.19 

3U 

56X>1 

5L72 

813 

68.17 

66.06 

31.8 

30.04 

23.48 

31.8 

21.03 

14.70 

31.9 

47.44 

40.02 

•.a 

18       ^.73 

MM     +39.60 

19.81     -19.76 

9.32       +9.26 

12.41     -12.37 

^  W*  64-.174 

JS^U^  29».88S 

12''  46*  26*.116 

12>»  48*  31».755 

18^  27*  42*.060 

-84- 

9^    4 

»''.70 

+88* 

8'    S 

«".24 

-84* 

41'.  8 

,l*'M 

+83* 

-60'    6 

a",72 

-86* 

22'    t 

»'M0 

36097*— 1920 ^20 
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APPARENT  PLAGES  OF  STABS,  1920 


CmCUMPOLAR  STARS. 

FOR  THK  UPPER  TRANSIT  AT  WA8HIK0T0N. 


aootentts. 

GfOttmMdgeMSt. 

pOetaatto. 

c  tf^rttt  Bfiaods. 

M  O.  Apodta. 

MiBtg.4.1 

Mag.  7.2 

Mag.  5.7 

Mag.  4.4 

¥ag-5.9 

Mean 
Time. 

R%ht 

Atoen- 

sion. 

DecU- 
nation. 

Kean 
Time. 

R%ht 

Afloon- 

sSno. 

DecUr 
nation. 

WttdL 
Keaa 
Time. 

UHt 

AJom- 

SiOB. 

OecU- 

Time. 

Right 

ASOSD- 

sfon. 

DecU- 
natioa. 

Kean 
Ttma. 

BiBi&t 

Ason- 
sion. 

Decli- 
nation. 

h  m 

•    t 

h  m 

o        t 

h  m 

e       t 

h  m 

•    t 

li  m 

9         f 

Nov. 

1413 

-8318 

Nov. 

15    1 

+8732 

Nov. 

15  24 

-8412 

Nov. 

16  53 

+82 1( 

Nov. 

1716 

-8047 

mm 

0.9 

s 
57.59 

WW 

20.75 

1.0 

45.59 

21.40 

1.0 

s 
40.76 

WW 

17.00 

1.1 

8 

51.31 

WW 

28.12 

1.1 

33.92 

WW 

25.42 

1.9 

57.64 

20.49 

2.0 

45.45 

21.00 

2.0 

40.75 

17.24 

2.1 

51.18 

27.81 

2.1 

33.87 

25.21 

2.9 

67.68 

20.23 

8.0 

45.35 

20.61 

3.0 

40.72 

16.96 

3.1 

51.08 

27.49 

3.1 

33.81 

24.99 

3.9 

67.71 

19.94 

4.0 

45.27 

20.23 

4.0 

40.69 

16.65 

4.1 

dO.I» 

27.18 

4.1 

33.73 

24.76 

4.9 

57.74 

19.63 

5.0 

45.19 

19.85 

5.0 

40.66 

16.84 

5.1 

50.87 

26.88 

5.1 

33.65 

24.51 

5.9 

57.78 

19.31 

5.9 

45.12 

19.51 

6.0 

40.64 

16.02 

6.1 

50.77 

26.59 

6.1 

33.57 

24.24 

6.9 

57.82 

18.98 

6.9 

45.05 

19.17 

7.0 

40.63 

15.67 

7.1 

50.67 

26.32 

7.1 

33.40 

23.96 

7.9 

57.90 

18.66 

7.0 

44.95 

18.83 

B.0 

40.64 

15.31 

8.1 

50.57 

26.05 

8.1 

33.43 

23.65 

8.9 

57.98 

18.34 

8.9 

44.83 

18.61 

9.0 

40.67 

14.96 

9.1 

50.47 

25.78 

9,1 

33.37 

23.33 

9.9 

58.07 

18.01 

9.9 

44.71 

18.16 

10.0 

40.70 

14.62 

10.1 

50.36 

25.51 

10.1 

33.32 

23.02 

10.9 

58.17 

17.72 

10.9 

44.61 

17.80 

11.0 

40.74 

14.29 

11.1 

50.25 

25.22 

11.1 

33.28 

22.73 

11.9 

58.27 

17.43 

11.9 

44.50 

17.45 

11.9 

40.79 

13.97 

12.1 

50.15 

24.92 

12.1 

33.24 

22.44 

12.9 

58.36 

17.16 

12.9 

44.42 

17.08 

12.9 

40.84 

13.68 

18.1 

50.05 

24.61 

13.1 

33.22 

22.15 

13.9 

58.46 

16.90 

13.9 

44.37 

16.69 

13.9 

40.89 

13.39 

14.1 

49.97 

24.28 

14.1 

33.19 

21.87 

14.9 

58.55 

16.64 

14.9 

44.34 

16.80 

14.9 

40.93 

13.10 

15.1 

49.88 

23.94 

15.1 

33.17 

21.60 

15.9 

58.65 

16.39 

15.9 

44.33 

15.92 

15.9 

40.98 

12.81 

16.1 

49.79 

23.60 

16.1 

33.14 

21.34 

16.9 

58.74 

16.13 

16.9 

44.35 

15.54 

16.9 

41.02 

12.52 

17.0 

49.71 

23.25 

17.1 

33.11 

21.08 

17.9 

58.82 

15.87 

17.9 

44.38 

15.16 

17.9 

41.05 

12.22 

18.0 

49.65 

22.90 

18.1 

33.07 

20.81 

18.9 

58.90 

15.60 

18.9 

44.41 

14.78 

18.9 

41.09 

11.91 

19.0 

49.58 

22.55 

19.1 

^.04 

20.53 

19.9 

58.90 

15.32 

19.9 

44.47 

14.44 

19.9 

41.13 

11.61 

20.0 

49.51 

22.22 

20.1 

32.99 

20.23 

20.9 

59.08 

15.04 

20.9 

44.53 

14.10 

20.9 

41.18 

11.29 

21.0 

49.45 

21.89 

21.1 

32.95 

19.92 

21.9 

59.20 

14.75 

21.9 

44.56 

13.76 

21.9 

41.23 

10.96 

22.0 

49.39 

21.58 

22.0 

32.92 

19.00 

22.9 

59.32 

14.47 

22.9 

44.59 

13.43 

22.9 

41.31 

10.63 

23.0 

49.33 

21.27 

23.0 

32.90 

19.27 

23.9 

59.45 

14.19 

23.9 

44.60 

13.10 

23.0 

41«40 

10.30 

24.0 

49.27 

20.97 

24.0 

9^.89 

18.94 

24.9 

59.59 

13.94 

24.9 

44.61 

12.75 

24.9 

41.6S 

9.98 

25.0 

49.20 

20.66 

25.0 

32;89 

18.60 

25.9 

59.75 

13.71 

25.9 

44.61 

12.39 

25.9 

41.^ 

9.69 

26.0 

49.13 

20.34 

26.0 

32.90 

18.27 

26.9 

59.91 

13.50 

26.9 

44.63 

12.01 

2S.9 

41.77 

9.41 

27.0 

49.06 

19.99 

27.0 

32.92 

17.98 

27.9 

60.06 

13.31 

27.9 

44.67 

11.63 

27.9 

41JI0 

9.16 

28.0 

49.00 

19.63 

28.0 

32.94 

17.69 

28.9 

60.21 

13.12 

28.9 

44.76 

11.24 

28.9 

42.01 

8.91 

29.0 

48.94 

19.24 

29.0 

'JtlM 

17.41 

29.9 

60.34 

12.94 

29.9 

44.88 

10.85 

29.9 

42.12 

8.68 

30.0 

48.89 

18.85 

30.0 

32.98 

17.14 

30.9 

60.46 

12,74 

30,9 

45.0* 

10.47 

30.9 

42.21 

8.40 

31.0 

48.86 

18.46 

31.0 

32:99 

16.87 

81.9 

60.59 

12.52 

31.9 

45.21 

10.11 

31.9 

42.30 

8.14 

82.0 

4o.Oy 

18.09 

32.0 

32.99 

16.^ 

8.68       -8.52 

23.28     +23.26 

9.90      -9.85 

7.34       +7,» 

6.S5       -6;17 

14««   13«  55-.644 

15«»     2»  43».277 

W  24*  36«.75l 

16*  54»-    6*.W8 

17*  16»  28-.466 

-83* 

18'    1 

1".26  1 

+87^ 

82'    2 

8''.69  1 

-^* 

12' 

7".93  1 

+82* 

10'    1 

5'^74 1 

-80* 

47'    1 

8".10 
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CIRCmiPOLAR  STARS. 

FOB  THE  UFPEB  TRANSIT  AT  WASHIKGTOKT. 


aViMlOMKlS. 

X<MMiU. 

X  Tfnm  Xtands. 

^OoteBtit. 

7tX>MMniis. 

Mag.  4.4 

4 

Blag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

Waah. 
Time. 

Rtftit 

D€dl- 
natioB. 

Wtfii. 
Mmii 

Time. 

akm. 

DeoU- 
nstion. 

Mma 

Time. 

B%bt 

AseeD- 
8ioo. 

DecU- 
nation. 

Wtfii. 

IIIMD 

Time. 

AMcn- 
slin. 

DecU- 
nation. 

Wash. 
Mean 
Time. 

Rtght 

AMMH 

aion. 

Deett.. 

^^^V^^^F*** 

h  m 

•    1 

h  m 

•    * 

h  m 

1 

li  m 

•       » 

1i  m 

•       9 

Nov. 

17  57 

+8637 

If 

Nov. 

18   8 

•*873D 

Nov. 

18  56 

+89   ] 

Nov. 

19  32 

-8913 

§m 

Nov. 

20  48 

+8214 

ft 

1.1 

2S.13 

12.99 

1.1 

14.n 

57.06 

1.2 

80.71 

47.72 

1.2 

74.79 

WW 

9.11 

1.3 

26.21 

WW 

49.62 

2.1 

27.75 

12.76 

2.1 

14.38 

56.87 

2.2 

79.18 

47.58 

2.2 

73.50 

9.00 

2.3 

26.02 

49.68 

3.1 

27.40 

12.52 

3.1 

14.01 

56.69 

3.2 

77.72 

47.44 

3.2 

72.14 

8.90 

3.2 

25.83 

49.72 

4.1 

27.06 

12.28 

4.1 

13.68 

56.50 

4.2 

76.35 

47.29 

4.2 

70.71 

8.81 

4.2 

25.65 

49.73 

5.1 

26.74 

12.04 

5.1 

13.22 

56.29 

5.2 

76.07 

47.14 

5.2 

69.18 

8.69 

5.2 

25.48 

49.74 

6.1 

26.44 

11.83 

6.1 

12.81 

56.0G 

6.2 

73.83 

47.00 

6.2 

67.60 

8.56 

6.2 

25.31 

49.75 

7.1 

26.15 

11.63 

7.1 

12.41 

55.80 

7.2 

72.61 

46.87 

7.2 

66.01 

8.42 

7.2 

25.16 

49.79 

8.1 

25.84 

11.43 

8.1 

12.03 

55.53 

8.2 

71.37 

46.77 

8.2 

64.46 

8.24 

8.2 

25.00 

49.82 

9.1 

25.52 

11.24 

9.1 

11.68 

55.25 

9.2 

70.12 

46.67 

9.2 

62.97 

8.05 

9.2 

24.84 

49.87 

10.1 

25.20 

11.05 

10.1 

11.36 

54.96 

10.2 

68.81 

46.57 

10.2 

61.55 

7.85 

10.2 

24.68 

49.91 

11.1 

24.87 

10.85 

11.1 

11.08 

54.67 

11.2 

67.48 

46.45 

11.2 

60.22 

7.65 

11.2 

24.51 

49.96 

12.1 

24.54 

10.63 

12.1 

10.80 

54.39 

12.1 

66.13 

46.32 

12.2 

58.96 

7.45 

12.2 

24.34 

50.00 

13.1 

24.21 

10.39 

13.1 

10.66 

54.12 

18.1 

64.76 

46.17 

13.2 

57.76 

7.26 

13.2 

24.16 

60.01 

14.1 

23.89 

10.15 

14.1 

10.32 

53.85 

14.1  '  63.40 

46.00 

14.2 

56.59 

7.06 

14.2 

23.98 

50.01 

15.1 

23.57 

9.87 

15.1 

10.07 

53.61 

15.1  ,  62.08 

45.83 

15.2 

55.41 

6.86 

15.2 

23.80 

50.00 

16.1 

23.28 

9.59 

16.1 

9.82 

53.35 

16.1 

60.77 

45.64 

16.2 

54.23 

6.67 

16.2 

23.63 

49.97 

17.1 

22.99 

9.31 

17.1 

9.55 

53.10 

17.1 

59.51 

45.44 

17.2 

58.04 

6.49 

17.2 

23.45 

49.93 

W.1 

22.72 

9.03 

18.1 

9.28 

52.84 

18.1 

58.31 

46.23 

18.2 

51.83 

6.81 

18.2 

23.27 

49.87 

19.1 

22.47 

8.75 

19.1 

9.01 

52.57 

19.1 

57.16 

45.02 

19.2 

50.57 

6.12 

19.2 

23.10 

49.80 

20.1 

22.23 

8.46 

20.1 

8.73 

52.30 

20.1 

56.06 

44.81 

20.1 

49.27 

5.93 

20.2 

22.93 

49.73 

21.1 

• 
21.99 

8.19 

21.1 

8.45 

52.01 

21.1 

54.99 

44.61 

21,1 

47.97 

5.70 

21.2 

22.78 

49.67 

22.1 

21.76 

7.94 

22,1 

8.20 

51.69 

22.1 

53.96 

44.42 

22.1 

46.67 

6.47 

22.2 

22.62 

49.62 

23.1 

21.52 

7.69 

23.1 

7.96 

51.36 

23.1 

52.90 

44.24 

23.1 

45.43 

5.20 

23.2 

22.47 

49.58 

24.1 

21.27 

7.45 

24.1 

7.77 

51.02 

24.1 

51.81 

44.06 

24.1 

44.27 

4.93 

24.2 

22.31 

49.54 

25.1 

21.01 

7.20 

25.1 

7.62 

50.68 

26,1 

50.67 

43.89 

25.1 

43.22 

4.64 

25.2 

22.16 

49.61 

26.1 

20.74 

6.93 

26.1 

7.51 

50.35 

26.1 

49.47 

43.71 

26.1 

42.30 

4.36 

26.2 

22.00 

49.48 

27.1 

20.47 

6.65 

27.1 

7.42 

50.03 

27.1 

48.22 

43.51 

27.1 

41.48 

4.08 

27.2 

21.83 

49.44 

28.1 

20.21 

6.36 

28.1 

7.35 

49.72 

^.1 

46.99 

43.28 

28.1 

40.72 

3.81 

28.2 

21.66 

49.37 

29.1 

IBM 

6.04 

29.1 

7.27 

49.43 

29.1 

45.79 

43.04 

29.1 

39l97 

3.57 

29.2 

21.48 

49.28 

30.1 

19.73 

6.71 

30.1 

7.18 

49.15 

30.1 

44.66 

42.77 

30.1 

39.16 

3.33 

30.2 

21.30 

49.15 

31.1 

19.53 

6.37 

81.1 

7.05 

48.87 

31.1 

43.62 

42.49 

31.1 

38.29 

3.10 

31.2 

21.13 

49.02 

32.1 

19.85 

5.04 

32.1 

6.91 

48.58 

32.1 

42.60 

42.21 

32.1 

87.35 

2.85 

32.2 

20.98 

48.88 

119 

e     +1 

6.93 

24.£ 

M     -24.52 

99M     +89.03 

78.33     -7 

3JQ 

7.41       +7^ 

IV^  4B* 

2-.814 

lff» 

7-  69».062 

18»>  59"    2«.477 

19^  82-  2 

4«.283 

29«»  48«  27'.964 

+86* 

36'    5 

0".93 

-87^ 

39'    6 

0".34 

+89« 

1'    1 

7''.96| 

-89<» 

13' 

5".55 

+82* 

14'    1 

0".29 
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cVPPARENT  PLACES  OF  STARS,  1920. 


CmCUMPOLAR  STARS. 

FOR  THE  UBPBB  TRANSIT  AT  WASHINGTON. 


XOotantis. 

i/Ootimtta. 

/^Oetntts. 

8iH.Oc^iiel. 

T^Oflteatts. 

Mag.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Wash. 
Mean 

Right 

Asoen- 

sion. 

Decll- 
nation. 

Wash. 
Mean 
Time. 

Bight 

ABoen* 

sion. 

]>ecH. 

nation. 

Wash. 
Mean 

Thne. 

Right 

Asoen- 

sioo. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

R^jhft 
AM«n* 

sloiu 

Decli- 
nation. 

Wash. 
Mean 
Tfane. 

skn. 

Deotf. 

Time. 

h  m 

e      » 

h  m 

•    1 

h  m 

•    1 

h  m 

•    * 

h  m 

•       r 

Nov. 

2138 

-83  5 

Nov. 

2216 

-8622 

Nov. 

22  38 

-81 4« 

ft 

Nov. 

28  27 

+8662 

Nov. 

23  47 

-8227 

1.3 

s 
56.78 

WW 

15.13 

1.3 

8 

58.71 

28.73 

1.3 

5.36 

0.47 

1.4 

67.29 

34.95 

1.4 

34.19 

40.45 

2.3 

56.64 

15.19 

2.3 

58.44 

28.83 

2.3 

5.26 

0.60 

2.4 

66.96 

35.25 

2.4 

34.09 

40.65 

3.3 

56.49 

15.27 

3.3 

58.16 

28.95 

3.3 

5.13 

0.75 

3.4 

66.65 

35.53 

3.4 

33.99 

40.87 

4.3 

56.32 

15.35 

4.3 

57.85 

29.07 

4.3 

5.00 

0.91 

4.4 

66.33 

35.79 

4.4 

33.89 

41.10 

5.3 

56.14 

15.43 

5.3 

57.53 

29.19 

5.3 

4.87 

1.08 

5.4 

66.02 

36j03 

5.4 

33.76 

41.34 

6.3 

55.95 

15.49 

6.3 

57.18 

29.29 

6.3 

4.73 

1.23 

6.4 

65.73 

36.26 

6.4 

33.63 

41.59 

7.3 

55.76 

15.55 

7.3 

56.82 

29.40 

7.3 

4.58 

1.37 

7.3 

65.45 

36.50 

7.4 

33.49 

41.82 

8.3 

55.56 

15.57 

8.3 

56.45 

29.48 

8.3 

4.42 

1.49 

8.3 

65.18 

36.75 

8.4 

38.34 

42.04 

9.3 

55.37 

15.58 

9.3 

56.08 

29.54 

9.3 

4.26 

1.59 

9.3 

64.92 

37J91 

9.4 

33.19 

42.23 

10.3 

55.18 

15.57 

10.3 

55.72 

29.59 

10.3 

4.11 

1.67 

110.3 

64.65 

37^ 

19.4 

33.05 

42.42 

11.3 

55.00 

15.54 

11.3 

55.38 

29.63 

11.3 

3.96 

1.73 

11.3 

64.38 

37.54 

11.4 

32.90 

42.58 

12.3 

54.83 

15.51 

12.3 

55.05 

29.64 

12.3 

3.82 

1.79 

12.3 

64.08 

37.80 

12.3 

32.77 

42.73 

13.3 

54.66 

15.48 

13.3 

64.72 

29.65 

13.3 

3.68 

1.85 

13.3 

63.76 

38.06 

13.3 

32.68 

42^ 

14.3 

54.49 

15.46 

14.3 

54.40 

29.67 

14.3 

3.55 

1.90 

14.3 

63.43 

38.31 

14il 

32.50 

43.03 

15.2 

54.35 

15.45 

15.3 

54.08 

29.70 

15.3 

3.41 

1.96 

15.3 

63.07 

38.55 

15.8 

32.37 

43.18 

16.2 

54.19 

15.43 

16.3 

53.77 

29.73 

16.3 

3J28 

2.02 

16.3 

02.71 

38.78 

16.3 

32.24 

43.33 

17.2 

54.02 

15.41 

17.3 

53.46 

29.77 

17.3 

3.15 

2.10 

17.3 

62.35 

38.98 

17.8 

32.10 

43.48 

18.2 

53.86 

15.40 

18.3 

53.14 

29.80 

18.3 

3.02 

2.18 

18.3 

61.98 

39.17 

18.8 

31.97 

43.63 

19.2 

53.69 

15.39 

19.3 

52.80 

29.82 

19.3 

2.87 

2.25 

19.3 

61.61 

39.36 

19.8 

31.83 

43.79 

20.2 

53.51 

15.£7 

20.3 

52.45 

29.85 

20.3 

2.72 

2.31 

20.3 

61.25 

39.63 

20.3 

3L68 

43.94 

21.2 

53.33 

15.34 

21.3 

52.09 

29.86 

21.3 

2.57 

2.37 

21.3 

60.91 

39.70 

21.8 

• 
31.58 

44.10 

22.2 

53.14 

15.30 

22.3 

51.72 

29.87 

22.3 

2.40 

2.41 

22.3 

60.58 

39.87 

22.3 

31.36 

44.25 

23.2 

52.95 

15.22 

23.3 

51.34 

29.84 

23.3 

2.23 

2.43 

23.3 

60.27 

40.06 

23.3 

31.19 

44J8 

24.2 

52.76 

15.12 

24.3 

50.96 

29.79 

24.3 

2.08 

2.43 

24.3 

59.96 

40.23 

24.3 

31.02 

44.48 

25.2 

52.59 

15.00 

25.2 

50.60 

29.73 

25.3 

1.93 

2M 

25.3 

59.64 

40.48 

25.8 

30l85 

44.56 

26.2 

52.45 

14.87 

26.2 

50.27 

29.65 

26.3 

1.79 

2.36 

26.3 

59.31 

40.64 

26.8 

30.69 

44.62 

27.2 

52.30 

14.74 

27,2 

49.96 

29.56 

27.3 

1.65 

2.31 

27.3 

58.94 

40.85 

27.8 

90.64 

44:67 

2S.2 

52.15 

14.61 

28.2 

49.66 

29.47 

28.8 

1.52 

2.25 

28.3 

58.55 

41.06 

28.3 

30.40 

44.71 

29.2 

52.02 

14.51 

29.2 

49.38 

29.89 

29.3 

1.40 

2.21 

29.3 

58.14 

41.94 

29.8 

90126 

44.76 

30.2 

51.88 

14.41 

30.2 

49.10 

29.83 

30.2 

1.28 

2.18 

30.8 

57.72 

41.89 

30.8 

30a4 

44.81 

81.2 

51.74 

14.81 

31.2 

48.79 

29.27 

81.2 

L15 

2.17 

31.3 

57.29 

41.53 

31.8 

30J09 

44.89 

82.2 

51.57 

14.21 

32.2 

48.47 

29.22 

S2.2 

IM 

2.16 

32.3 

56.88 

41.64 

38.8 

29.86 

44i»7 

SJSl       -8.25 

15.82     '15.78 

IX 

Ml       - 

6.94 

18.36     +19.38 

7.68       -7.56 

Bl^"   38»  48«je85 

22>'   16*  45«.446 

7^ 

37-  5 

7*.920 

23^  27»  43«.tt5 

28^  47«  27«.340 

^B3<» 

5'    1 

7".98  1 

-86* 

22'    a 

.2".81  1 

-41* 

48' 

6''.0S 

+86^ 

SV    0 

8'':49| 

-»* 

27'   A 

8'*.4f 
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C3RCUMP0LAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ltH.O€^faCi. 

(PohrU.) 
Mag.  2.1 

40.0ctaMa. 

OfoomMdge  760. 

aioraiMdc«9M. 

Mag.  4.5 

Mag.  5.6 

Mag.  6.7 

Mag.  6.4 

Ttee. 

RIlM 
sion. 

nation. 

Vean 
lime. 

DecW- 

natloii. 

WagHu 

Hean 
Thne. 

R1|PBI 
Afloeo- 

Decli- 
nation. 

Maan 
Time. 

Ascan- 
Blaii. 

DaclW 
natSoD. 

^adL 
Mean 
Tlrn^. 

Asoen- 
8kn. 

DeclS- 
natloiu 

h  m 

•    t 

h  m 

•    t 

1 

h  m 

•J 

t  m 

•    f 

h  m 

•    t 

Dec. 

0  67 

+85  5Q 

Deo. 

183 

+8858 

Dec. 

141 

-8510 

Doc. 

411 

+8520 

Dec. 

6  86 

+85  9 

0.3 

58.36 

19.80 

0.4 

26.79 

11.08 

0.4 

52.69 

24.56 

0.5 

34.45 

43.96 

0.6 

8 

46.97 

26.34 

1.3 

58.13 

20.01 

1.4 

26.01 

11.32 

1.4 

52.62 

24.77 

1.6 

34.46 

44.33 

1.5 

46.09 

26.68 

2.3 

57.89 

20.28 

2.4 

25.24 

11.60 

2.4 

52.34 

24.99 

2.5 

34.47 

44.67 

2.5 

46.19 

27.00 

3.3 

57.66 

20.50 

3.4 

24.49 

11.84 

3.4 

52.15 

25.22 

3.5 

34.47 

45.00 

8.5 

46.29 

27.29 

4.3 

57.44 

20.70 

4.4 

23.78 

12.09 

4.4 

51.93 

25.46 

4.5 

34.46 

45.31 

4.5 

46.38 

27.69 

5.3 

57.24 

20.90 

5.4 

23.11 

12.33 

6.4 

51.71 

25.67 

5.6 

34.47 

45.62 

5.5 

46.48 

27.87 

U 

57.04 

21.10 

6.4 

22.47 

12.67 

6.4 

51.47 

25.87 

6.6 

34.60 

45.92 

6.5 

46.68 

28.14 

7.3 

56.84 

21.32 

7.4 

21.83 

12.83 

7.4 

51.23 

26.07 

7.5 

34.62 

46.22 

7.5 

46.70 

28.41 

8.3 

56.64 

21.54 

8.3 

21.18 

13.09 

8.4 

50.99 

26.26 

8.6 

34.65 

46.53 

8.5 

46.82 

28.69 

9.3 

56.42 

21.76 

9.3 

20.49 

13.36 

9.4 

50.74 

26.41 

9.6 

34.56 

46.85 

9.6 

46.94 

28.99 

10.3 

56.20 

21.98 

10.3 

19.76 

13.63 

10.4 

50.60 

26.66 

10.6 

34.68 

47.19 

10.5 

47.05 

29.30 

11.3 

55.»7 

22.20 

11.3 

18.98 

13.89 

11.3 

50.27 

26.70 

11.5 

34.69 

47.53 

11.5 

47.16 

29.62 

12.3 

55.71 

22.40 

12.3 

18.14 

14.14 

12.3 

50.05 

26.83 

12.4 

34.59 

47.88 

12.5 

47.26 

29.96 

13.3 

55.45 

22.60 

13.3 

17.26 

14.39 

13.3 

49.82 

26.96 

13.4 

34.56 

48.24 

13.5 

47.35 

30.30 

14.3 

55.19 

22.79 

14.3 

16.82 

14.63 

14.3 

49.60 

27.09 

14.4 

34.52 

48.69 

14.5 

47.41 

30.64 

15.3 

54.91 

22.96 

15.3 

15.36 

14.86 

15.3 

49.38 

27.23 

16.4 

34.47 

48.93 

16.6 

47.47 

30.98 

16.3 

54.63 

23.10 

16.3 

14.39 

16.06 

16.3 

49.16 

27.37 

16.4 

34.41 

49.26 

16.5 

47.52 

31.32 

17.3 

54.35 

23.25 

17.3 

13.44 

16.27 

17.3 

48.93 

27.51 

17.4 

34.33 

49.57 

17.5 

47.55 

31.66 

18.3 

54.07 

23.39 

18.3 

12.60 

15.46 

18.3 

48.69 

27.66 

18.4 

34.26 

49.86 

18.5 

47.68 

31.97 

19.3 

53.81 

23.52 

19.3 

11.60 

15.62 

19.3 

48.42 

27.79 

19.4 

34.19 

50.16 

19.5 

47.60 

32.26 

20.3 

53.66 

23.^ 

20.3 

10.74 

16.79 

« 

20.3 

48.16 

27.92 

20.4 

34.12 

50.46 

20.5 

47.63 

32.65 

21.3 

53.33 

23.77 

21.3 

9.92 

16.97 

21.3 

47.89 

28.03 

21.4 

34.07 

50.72 

21.5 

47.67 

32.84 

22.3 

53.11 

23.91 

22.3 

9.12 

16.16 

22.3 

47.61 

28.13 

22.4 

34.04 

51.00 

22.6 

47.71 

33.13 

23.3 

52.87 

24X)6 

23.3 

8.81 

16.36 

23.3 

47.83 

.28.20 

23.4 

34.00 

51.31 

23.6 

47.77 

33.43 

24.3 

52.63 

24.21 

24.3 

7.46 

16.56 

24.3 

47.05 

28.26 

24.4 

33.97 

61.63 

24.5 

47.84 

33.74 

25.3 

52.86 

24.37 

25.3 

6.62 

16.77 

26.3 

46.78 

28.29 

26.4 

33,93 

51.96 

25.5 

47.90 

34.07 

26.3 

52.09 

24.52 

26.3 

6.51 

16.96 

26.3 

46.64 

28.30 

26.4 

33.86 

52.30 

26.5 

47.96 

34.43 

27.3 

51.78 

24.67 

27.3 

4.44 

17.18 

27.3 

46.30 

28.33 

27.4 

33.78 

52.64 

27.5 

47.98 

34.79 

28.3 

51.47 

24.78 

28.3 

3.31 

17.34 

28.3 

46.06 

28.36 

28.4 

33.67 

62.98 

28.5 

47.99 

35.13 

29.3 

51.15 

24.88 

29.3 

2.19 

17.49 

29.3 

45.83 

28.41 

29.4 

33.64 

53.28 

29.5 

47.96 

36.48 

30.3 

50.84 

24.94 

30.3 

1.09 

17.62 

30.3 

45.68 

28.47 

30.4 

33.41 

53.57 

30.5 

47.92 

36.81 

n.3 

50j66 

24.98 

31.3 

0.03 

17.72' 

31.3 

46.31 

28.64 

31.4 

33.27 

63.82 

31.5 

47.88 

36.11 

13.78      +13.75 

51.50     +51.49 

11.89     -11.86 

12.33      +12.29 

11.85     +11.81 

0*»  57-  32«.a23 

1*  ai«  41-.366 

1*  41"  51M17 

4*   10«  65V493 

^  36»    9«.lll 

+65<» 

49'    4 

b8''.66| 

+88*» 

52'    S 

!9''.02  I 

-86* 

10'    2 

7".09  1 

+86* 

20'    a 

t8'M2 

+86*> 

9'    3 

6".60 
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CIRCUMPOLAR  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WAfiHIKGTON. 


31 Q.  IKenam. 
Mag.  6.2 


Wash. 
Mean 
Time. 


Dec. 

0.6 
1.6 
2.6 
3.6 

4.6 
6.6 
6.6 
7.6 

8.6 

9.6 

10.6 

11.6 

12.6 
13.6 
14.6 
16.6 

16.6 
17.6 
18.6 
19.6 

20.6 
21.6 
22.6 
23.6 

24.6 
26.6 
26.6 
27.6 

28.6 
29.6 
80.6 


Riglit 

Asoei>- 

sioo. 


h  m 
646 

8 

40.90 
40.96 
41.01 
41.06 

41.11 
41.14 
41.17 
41.18 

41.18 
41.18 
41.16 
41.13 

41.11 
41.09 
41.08 
41.07 

41.06 
41.04 
41.01 
40.99 

40.96 
40.90 
40.82 
40.74 

40.64 
40.66 
40.46 
40.36 

40.28 
40.20 
40.13 


]>eeli 

natioQ. 


Wash. 
Mean 
Time. 


-8449  Dec. 


tr 


81.6  I  40.05 


43.64 
43.96 
44.28 
44.63 

44.99 
46.36 
46.72 
46.U 

46.49 
46.86 
47.18 
47.62 

47.86 
48.18 
48.61 
48.83 

49.16 
49.49 
49.86 
60.21 

60.68 
60.97 
61.36 
61.72 


Mag.  6.6 


^2.06 
62.39 
62.70 
63.00 

63.30 
63.61 
63.92 
64.26 


0.6 
1.6 
2.6 
3.6 

4.6 
6.6 
6.6 
7.6 

8.6 

9.6 

10.6 

11.6 

12.6 
13.6 
14.6 

16.5 

16.6 
17.6 
18.6 
19.6 

20.6 
21.6 
22.6 
23.5 

24.5 
26.6 
26.6 
27.6 

28.6 
29.6 
30.6 
31.6 


Right 

Asoen- 

Bion. 


h  m 
6  46 

8 

46.09 
46.16 
46.22 
46.29 

46.36 
46.42 
46.47 
46.62 

46.67 
46.61 
46.64 
46.68 

46.71 
46.74 
46.77 
46.80 

46.83 
46.86 
46.89 
46.91 

46.93 
46.94 
46.95 
46.96 

46.96 
46.96 
46.94 
46.92 

46.91 
46.90 
46.89 
46.89 


61 H.  Cephci. 
Mag.  5.3 


Decli- 
nation. 


Wash. 
Mean 

Time. 


-8048 


// 


61.61 
61.80 
62.11 
62.42 

62.76 
63.12 
63.49 
63.86 

54.23 
64.60 
64.96 
55.32 

65.66 
66.99 
66.31 
56.64 

66.97 
67.31 
57.67 
58.04 

58.42 
58.83 
59.24 
59.62 

60.00 
60.36 
60.69 
61.02 

61.36 
61.68 
62.02 
62.38 


Dec. 

0.6 
1.6 
2.6 
3.6 

4.6 

,6.6 

6.6 

7.6 

S.6 

9.6 

10.6 

11.6 

12.6 
13.6 
14.6 
15.6 

16.6 
17.6 
18.6 
19.6 

20.5 
21.5 
22.5 
23.5 

24.5 
25.5 
26.5 
27.6 

28.5 
29.5 
30.5 
31.6 


Bight 

Asoen- 

sioo* 


h  m 
7    4 

8 

22.71 
23.08 
23.40 
23.71 

24.00 
24.30 
24.61 
24.93 

26.26 
25.69 
25.93 
26.27 

26.60 
26.91 
27.19 
27.44 

27.68 
27.91 
28.10 
28.29 

28.48 
28.71 
28.94 
29.18 

29.44 
29.70 
29.94 
30.17 

30.35 
30.48 
30.69 
30.68 


Decll- 
nation. 


Waslh, 
Mean 

Time. 


+87 1( 


tt 


12.92 
13.19 
13.43 
13.68 

13.91 
14.13 
14.34 
14.66 

14.77 
15.00 
16.24 
16.61 

15.79 
16.08 
16.37 
16.68 

16.99 
17.27 
17.56 
17.82 

18.08 
18.34 
18.69 
18.86 

19.12 
19.43 
19.74 
20.07 

20.40 
2a73 
21.06 
21.38 


35  H.  Camdop. 
Mag.  6.1 


Dec. 

0.6 
1.6 
2.6 
3.6 

4.6 
6.6 
6.6 

7.6 

8.6 

9.6 

10.6 

11.6 

12.6 
13.6 
14.6 
16.6 

16.6 
17.6 
18.6 
19.6 

20.6 
21.6 
22.6 
23.6 

24.5 
25.5 
26.5 
27.5 

28.5 
29.5 
30.5 
31.5 


Bight 


h  m 
714 

8 

41.70 
41.84 
41.98 
42.10 

42.21 
42.33 
42.46 
42.60 

42.74 
42.88 
43.02 
43.17 

43.31 
43.44 
43.66 
43.68 

43.78 
43.87 
43.96 
44.04 

44.12 
44.21 
44.32 
44.43 

44.65 
44.67 
44.77 
44.87 

44.95 
45.01 
46.06 
45.11 


0eoli- 
nation. 


Ta.OoCaatUl. 
Mag.  6.4 


IWasb. 

Time. 


+8233 


ft 


45.81  8.6 

46.03  9.6 

46.26  10.6 

146.48  11.6 


44.17 
44.40 
44.64 
44.86 

45.06 
46.25 
45.43 
46.62 


Dec. 

0.6 
1.6 
2.6 
3.6 

4.6 
6.6 
6.6 
7.6 


Bight 
sion. 


46.74 
47.00 
47.27 
47.65 

47.83 
48.10 
48.36 
48.61 

48.85 
49.09 
49.32 
49.56 

49.81 
60.08 
50.38 
50.69 

51.02 
51.34 
51.64 
51.98 


12.6 
13.6 
14.6 
15.6 

16.6 
17.6 
18.6 
19.6 

20.6 
21.6 
22.6 
23.6 

24.6 
26.5 
26.6 

27.6 

128.5 
29.5 
30.5 
31.5 


h  m 
715 

8 

19.77 
19.99 
20.21 
20.44 

20.68 
20.91 
21.11 
21.31 

21.47 
21.61 
21.74 
21.86 

21.98 
22.08 
22.20 
22.32 

22.44 
22.67 
22.69 
22.82 

22.92 
23.00 
23.05 
23.08 

23.08 
23.07 
23.06 
23.04 

23.03 
23.04 
23.07 
23.10 


I>6Cli. 

nation. 


-8654 


ff 


28.21 
28.47 
28.74 
29.04 

29.85 
29.67 
30.00 
30.36 

30.70 
31.04 
31.38 
31.71 

32.04 
32.36 
32.66 
32.97 

33.28 
33.69 
33.93 
34.29 

34.66 
35.03 
36.41 
35.80 

36.18 
36.64 
36.88 
87.20 

37.51 
37.83 
38.17 
38.53 


11.10      -11.05 
&"  45»  89».719 
-64**  49'    42".94 


6.21       -6.18 
6»»  46*  43«.704 
-80^  43'    50".12» 


20.26     +20.24 
7»»     3»  31-.434 
|+87'»  10'    88".86 


7.73       +7.66 
7'*  14«  20-.713 
+82®  84'    10".90 


18.55     -18.52 
r^  15«"  19'.362 
■86®  54'    26".28 


APPAKBNT  PLACES  OF  STABS,  1920. 

CaBCUMFOLAR  STAS8. 

VOB  THE  UFFBE  TRANSIT  AT  WABBOXeTOlX. 


311 


GmomMdlft  U19. 
11^.7.0 

Mag.  6.4 

1  H>  HwfiMiti. 
lfi«.4.6 

Mug.  5.2 

80B.anUI«p. 
lfi«.5.3 

Wash. 

SSL 

D«il. 
latioo. 

Mmii 

SSL 

W9A 

Mmh 

S& 
ftau 

Dtoll- 
milQO. 

lf«h. 
Man 
Tint. 

S& 

Dtoll- 

WtA. 

IffMt 

Time. 

mdoa. 

Dec. 

h  m 
820 

+8851 

Dec. 

h  m 
9  8 

-8520 

Dee. 

li  m 
925 

+8140 

Dee. 

h  m 
986 

-8034 

ft 

Dec. 

h  m 
1021 

+8257 
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45.95 

2.55 

24.9 

48.83 

10.12 

24.9 

33.86 

9.50 

26.8 

4.88 

8.80 

26.9 

60.67 

2.72 

25.9 

46.18 

2.40 

25.9 

48.86 

9.74 

26.9 

34.05 

9.25 

26.8 

6.08 

8.77 

26.9 

50.90 

2.40 

26.9 

46.38 

2.26 

26.9 

48.89 

9.35 

26.9 

34.15 

9.01 

27.8 

6.27 

8.72 

27.9 

61.27 

2.11 

27.9 

46.57 

2.12 

27.9 

48.93 

8.97 

27.9 

34.23 

8.77 

28.8 

6.46 

8.67 

28.9 

51.65 

1.83 

28.9 

46.75 

1.98 

28.9 

48.96 

8.60 

28.9 

34.30 

8.52 

29.8 

6.64 

8.69 

29.9 

62.06 

1.59 

29.9 

46.93 

1.81 

29.9 

49.04 

8.25 

29.9 

34.38 

8.26 

30.8 

6.82 

8.61 

30.8 

52.45 

1.36 

30.9 

47.12 

1.64 

30.9 

49.10 

7.91 

30.9 

34.44 

7.99 

31.8 

6.02 

8.41 

31.8 

62.83 

1.15 

31.9 

47.31 

1.46 

31.9 

49.17 

7.60 

31.9 

34.52 

7.71 

8.68       - 

8.62 

23.25     +23.23 

9.90       - 

9.95 

7.34       +7.27 

6.25       -6.17 

14*   13«  « 

16^.644 

16"     2»  43V277 

IS"*  24«  a 

I6*.761 

16^  64«    6».74« 

17^  16»  28*.406 

-83° 

18'    I 

Ll".26 

+87° 

32'    3 

»".69 

-84° 

12' 

7''.93 

+82° 

lO'    3 

16".74 

-80° 

47'    ] 

L8".10 
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APPAEENT  PLACES  OF  STABS,  1920. 


dBCOMPOLAR  STABS. 

FOB  THE  UPPEK  TRANSIT  AT  WASHINGTOK. 


dVtamWOaati*. 

X 

OctaBlis. 

WtmMimt^. 

,r^,i,„n, 

76  0nooiiis. 

liag.4.4 

1 

Mag.  5.2 

Miig.6.6 

Mi«.5.5 

Mag.  5.7 

Wash. 
Mfltti 
Time. 

R%lit 
Afleai> 

■kRL 

time. 

don. 

D«cll- 
natioa. 

Time. 

BS0Kt 

Dttli. 
nation. 

Maui 
tima. 

B%|bt 

Dadi. 
natioiL 

«r«ii. 

TiOBA. 

BiBbt 

DaoU- 

natioD. 

h  m 

•    t 

h  m 

•    t 

b  ID 

•    t 

h  m 

•    f 

h  m 

•    / 

Dec. 

17  67 

+8636 

Dec. 

18   8 

^786 

Dec. 

1856 

+89  1 

Dec. 

1982 

-8912 

ff 

Dec. 

2048 

+8214 

0S 

1.1 

s 
19.63 

66.37 

1.1 

7.05 

48.87 

1.1 

43.62 

42.49 

1.1 

88.29 

63.10 

1.2 

21.1s 

WW 

49.02 

2.1 

19.36 

66.04 

2.1 

6.91 

48i» 

2.1 

42.69 

42.21 

2.1 

37  J» 

62.85 

2.2 

20.98 

48.88 

8.0 

19.18 

64.71 

3.1 

6.76 

48.26 

3.1 

41.83 

41.95 

3.1 

36.86 

62^ 

8.2 

20.8S 

48.74 

4.0 

19.03 

64.41 

4.1 

6.60 

47.93 

4.1 

41.01 

41.70 

4.1 

35.84 

62.81 

4.2 

29.69 

48.60 

5.0 

18.88 

64.12 

6.0 

6.46 

47.59 

5.1 

40.21 

41.46 

6.1 

94.o4 

62.92 

5.2 

20.55 

48.48 

6.0 

18.73 

63.83 

6.0 

6.36 

47.23 

6.1 

39.39 

41.24 

6.1 

33.41 

61.70 

6.2 

20.41 

48.86 

7.0 

18.66 

63.66 

7.0 

6.30 

46.86 

7.1 

38.54 

41.02 

7.1 

32.57 

61.87 

7.2 

20.27 

48.25 

8.0 

18.39 

63.28 

8.0 

6.28 

46.60 

8.1 

37.66 

40.79 

8.1 

31.83 

61.04 

8.2 

20.13 

48.18 

9.0 

18.21 

62.97 

9.0 

6.27 

46.16 

9.1 

36.76 

40.55 

9.1 

31.17 

60.72 

9.1 

19.98 

48.00 

10.0 

18.04 

62.66 

10.0 

6.29 

46.82 

10.1 

35.86 

40.28 

10.1 

30.69 

60.89 

10.1 

19.83 

47.87 

11.0 

17.89 

62.33 

11.0 

6.31 

45.60 

11.1 

34.96 

40.01 

11.1 

30.06 

60.07 

11.1 

19.69 

47.72 

12i) 

17.74 

62.00 

12.0 

6.34 

46.18 

12.1 

34.08 

39.73 

12.1 

29.53 

59.77 

12.1 

19.54 

47.55 

13.0 

17.61 

61.65 

13.0 

6.37 

44.86 

13.1 

33.26 

39.43 

13.1 

29.08 

59.48 

13.1 

19.89 

4r,9r 

14.0 

17.60 

61.29 

14.0 

6.39 

44.66 

14.1 

32.48 

39.12 

14.1 

28.53 

59.19 

14.1 

19.24 

47.18 

16.0 

17.39 

60.93 

15.0 

6.40 

44.26 

15.1 

31.76 

88.80 

15.1 

28.01 

58.90 

15.1 

19.09 

46.98 

16i) 

17.29 

60.67 

16.0 

6.41 

43.93 

• 

16.1 

31.10 

88.48 

16.1 

27.46 

58.61 

16.1 

18.96 

46.76 

17.0 

17.23 

60.23 

17.0 

6.42 

43.62 

17.1 

30.51 

88.17 

17.1 

26.90 

58.80 

17.1 

18.82 

46.54 

18.0 

17.17 

69.90 

18.0 

6.42 

43.29 

18.1 

29.97 

87.86 

18.1 

26.80 

57.99 

18.1 

18.69 

46.34 

19.0 

17.11 

69.68 

19.0 

6.43 

42.96 

19.0 

29.46 

37.67 

19.1 

25.72 

57.66 

19.1 

18.58 

46.13 

20.0 

17.06 

69.26 

20.0 

6.47 

42.60 

20.0 

28.96 

37.29 

20.1 

25.18 

57.31 

20.1 

18.47 

45.93 

20.9 

17.00 

68.94 

21.0 

6.56 

42.24 

21.0 

28.45 

37.01 

21.1 

24.72 

56.95 

21.1 

18.86 

45.78 

21.9 

16.93 

68.66 

22.0 

6.66 

41.87 

22.0 

27.89 

36.76 

22.1 

24.37 

66.58 

22.1 

18.25 

45.63 

22.9 

16.86 

68.35 

23.0 

6.82 

41.49 

23.0 

27.28 

36.48 

23.1 

24.16 

66.21 

23.1 

18.12 

46.35 

23.9 

16.76 

68.03 

23.9 

TM 

41.15 

24^ 

26.62 

86.20 

24.1 

24.06 

55.84 

24.1 

18.00 

45.16^ 

24.9 

16.68 

67.69 

24.9 

7,2s 

40.82 

25.0 

25.97 

85.89 

25.1 

24.05 

55.48 

26.1 

17.87 

44.96 

26.9 

16.62 

67.32 

25.9 

7.46 

40.61 

26.0 

26.84 

86.57 

26.1 

24.07 

65.13 

26.1 

17.76 

44.73 

26.9 

16.66 

66.95 

26.9 

7.66 

40.22 

27.0 

24.76 

85.21 

27.0 

24.09 

64.80 

27.1 

17.62 

44.49 

27.9 

16.64 

66.67 

27.9 

7.84 

39.93 

28.0 

24.28 

84.86 

28.0 

24.06 

54.48 

28.1 

17.49 

44.22 

28.9 

16.64 

66.19 

28.9 

8.00 

39.64 

29.0 

23.91 

84.51 

29.0 

23.95 

54.19 

29.1 

17.39 

43.94 

29.9 

16.66 

65.83 

29.9 

8.14 

39.33 

30.0 

23.62 

34.17 

30.0 

23.78 

53.88 

30.1 

17.29 

43.65 

30.9 

16.69 

55.49 

30.9 

8.28 

39.01 

31.0 

23.39 

83.84 

31.0 

23.57 

63.55 

31.1 

17.20 

43.37 

31.9 

16.63 

65.17 

31.9 

8.41 

38.68 

32.0 

23.21 

83.64 

32.0 

23.35 

53.19 

32.1 

17.11 

43.10 

16.96      +16.92 

24.2 

>2     -24.60 

.  58.92     +68.91 

73.12     -73.11 

7.41       +7.84 

1711   58>     2-.814 

18»» 

7"  69-.062 

18*^  59»    2».477 

m  32"  24-.283 

20^  48*  27».964 

+86* 

86'    £ 

»0".9d 

-87^ 

39'    C 

0".34 

+89* 

1'    1 

7".96 

-89*^ 

18^ 

6".66  1 

+82«» 

14'    1 

0".29 
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CQtCUMFOLAR  STABS. 

FOR  THE  UPPEB  TBAIfSIT  AT  WASHINGTON. 


XOetette. 

vCMniis. 

/lOelnllt. 

89H.Cepk«L 

T^Ootuitls. 

liHS.5.4 

Mi«.5.7 

Mag.  4.8 

lfig.5.6 

Eag.5.1 

WMi. 
Mmb 

IBOtfiA 

BmB. 

Iten 

^ 

Dtoli. 

VTatfu 
Titt*. 
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Asooi- 

DMlt- 

IMtfQII. 

Umxk 

B%ht 

▲soao- 

D0OII. 
iMtion. 

MtSOL 

TtaM. 

Bight 
A3ceD- 

■iOD. 

D0CI1. 
nut  ton. 

h  m 

•    t 

h  m 

•    t 

h  m 

•      r 

h  m 

•    t 

h  m 

•    9 

Dec. 

2188 

-83  5 

MM 
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mm 
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22  37 

-8147 
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23  47 
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Mm 

1^ 

51.74 

WW 

14.31 
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48.79 

WW 

29.27 

1.2 

61.15 

WW 

68.17 

1.3 

57.29 

WW 

41.53 

1.3 

30.00 

WW 

44.89 

2.2 

51.57 

14.21 

2.2 

48.47 

29.22 

2.2 

61.00 

62.16 

2.3 

56.88 

41.64 

2.3 

29.85 

44.97 

3.2 

51.41 

14.11 

3.2 

48.13 

29.17 

3.2 

60.85 

62.15 

3.3 

56.51 

41.74 

3.3 

29:68 

45.05 

4.2 

51.23 

13^ 

4.2 

47.77 

29.10 

4.2 

60.69 

62.12 

4.8 

56.13 

41.84 

4.8 

29.51 

45.13 

5.2 

51.05 

13.86 

5.2 

47.42 

29.02 

5.2 

60.52 

62.08 

5.3 

55.77 

41.93 

5.3 

29.33 

45.19 

(.2 

50.88 

13.71 

6.2 

47<05 

28.92 

6.2 

60.35 

62.00 

6.3 

55.44 

42.02 

6.3 

29.16 

45.24 

7.2 

60.71 

13.54 

7:2 

46.69 

28.79 

7.2 

60.21 

61.92 

7,3 

55.08 

42.14 

7.8 

28.96 

45.27 

8.2 

50.56 

13.35 

8.2 

46.36 

28.65 

8.2 

60.06 

61.83 

8.3 

54.73 

42.26 

8.3 

28.79 

45.28 

U 

50.41 

13.16 

9.2 

46.03 

28.50 

9.2 

59.92 

61.73 

9.3 

54.87 

42.38 

9.3 

28.62* 

45.27 

10.2 

50.27 

12.96 

10.2 

45.71 

28.35 

10.2 

69.78 

61.62 

10.3 

53.98 

42.48 

10.3 

28.47 

45.25 

U.2 

50.14 

12.78 

11.2 

46.43 

2S.19 

11.2 

59.65 

61.51 

11.3 

53.67 

42.59 

11.3 

28.32 

46.23 

12.2 

50.01 

12.80 

12.2 

45.14 

28.04 

12.2 

59.52 

61.40 

12.3 

53.16 

42.68 

12.3 

28.17 

45.22 

13.2 

49.80 

12.42 

13.2 

44.87 

27.90 

13.2 

59.40 

61.28 

13.2 

52.73 

42.76 

13.3 

28.01 

45.20 

K.2 

49.78 

12.24 

14.2 

44.60 

27.75 

14.2 

59.28 

61.18 

14.2 

52.30 

42.82 

14.3 

27.87 

45.18 

15.2 

49.84 

12.06 

15.2 

44.32 

27.61 

15.2 

59.15 

61.08 

15.2 

51.88 

42.87 

15.3 

27.72 

45.17 

16.2 

49.51 

11.89 

16.2 

44.03 

27.47 

16.2 

59.02 

60.98 

16J3 

51.45 

42.90 

16.3 

27.57 

45.16 

17.2 

49.38 

11.71 

17.2 

43.72 

27.33 

17.2 

58.89 

60.88 

17.2 

51.03 

42.91 

17.8 

27.40 

45.15 

18.2 

^.24 

11.53 

18.2 

43.41 

27.18 

18.2 

58.75 

60.77 

18.2 

60.62 

42.91 

18.2 

27.24 

45.14 

19.2 

49.09 

11.33 

19.2 

43.09 

27.01 

19.2 

58.61 

60.65 

19.2 

60.24 

42.91 

19.2 

27.07 

45.11 

20.2 

48.93 

11.11 

20.2 

42.76 

26.83 

20.2 

58.46 

60.51 

20.2 

49.87 

42.92 

20.2 

26.89 

45.07 

21.2 

48.79 

10.87 

21.2 

42.44 

26.62 

21.2 

58.32 

60.33 

21.2 

49.51 

42.95 

21.2 

26.71 

45.02 

22.1 

48.66 

10.60 

22.2 

42.14 

26.40 

22.2 

58.19 

60.15 

22.2 

49.16 

42.98 

22.2 

26.54 

44.93 

23.1 

48.54 

10.32 

23.2 

41.86 

26.16 

23.2 

68.06 

59.95 

23.2 

48.80 

434& 

23.2 

26.37 

44.83 

24.1 

48.44 

10.03 

24.2 

41.61 

25.90 

24.2 

57.93 

60.73 

24.2 

48.42 

43.06 

24.2 

26.22 

44.70 

•25.1 

48.85 

9.75 

25J2 

41.37 

25.65 

25.2 

57.83 

59.61 

26.2 

48.02 

43.09 

25.2 

26.07 

44.57 

26.1 

48.27 

9.48 

26.2 

41.15 

25.41 

26.2 

57.78 

59.31 

26.2 

47.60 

43.11 

26.2 

25.93 

44.43 

27.1 

48.19 

9.24 

27.2 

40.94 

25.17 

27.2 

57.64 

59.11 

27.2 

47.14 

43.11 

27.2 

25.80 

44.31 

28.1 

48.10 

9.00 

28.2 

40.73 

24.95 

28.2 

57.54 

58.91 

28.2 

46.69 

43.08 

28.2 

25.66 

44.20 

29.1 

48.01 

8.77 

29.2 

40.50 

24.74 

29.2 

57.44 

58.73 

29.2 

46.27 

43.03 

29.2 

25.52 

44.10 

80.1 

47.91 

8.53 

30.2 

40.26 

24.53 

30.2 

57.31 

58.56 

30.2 

45.86 

42.95 

30.2 

25.37 

44.01 

31.1 

47.81 

8.29 

31.2 

40.00 

24.32 

81.2 

57.19 

58.38 

31.2 

46.47 

42.88 

31.2 

26.22 

43.92 

32.1 

47.70 

8.02 

32.1 

89.73 

24.09 

32.2 

57.06 

58.20 

32.2 

45.09 

42.80 

32.2 

25.06 

43.82 

8.: 

11       -8.25 

16.81     -16.78 

7.01       -6.94 

18.86     +18.34 

7.62       -7.56 

2l»»  38™  48-.036I 

22*»  16-  46- .446 

22h  37»  57- .920 

23^  27«  43-. 285 
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-86*» 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wasbtogton 
MeaoTuae. 


Jan.  0.2 
10.2 
20.2 
30.1 

Feb.    9.1 

19.1 
29.1 
Mar.  10.0 
20.0 
30.0 

Apr.    9.0 

18.9 

•28.9 

May    8.9 

18.8 

28.8 

June   7.8 

17.8 

27.7 

July    7.7 

17.7 
27.7 
Aug.  §.6 
16.6 
26.6 

Sept.  5.5 
15.5 
25.5 

Oct.  6.5 
15.4 

25.4 

Nov.    4.4 

14.4 

24.3 

Dec.    4.3 

14.3 
24.2 
34.2 


83  Piscium. 
Mag.  4.7 


Right 
Ascension. 


h    to 

0    1 


118 

105 

04 

78 

58 

33 


s 

15.097 
14.984 
14.879 
14.785 
14.707 

14.649 
14.616 
14.612  -^ 
14.643  ^^ 
14.710  ®^ 

106 


14.816 
14.961 
15.144 
15.363 
15.614 

15.890 
16.184 
16.492 
16.802 
17.105 

17.394 
17.664 
17.907 
18.117 
18.291 

18.428 
18.525 
18.583 


145 

1S3 
219 
251 

278 

294 
308 
310  J 
808 
289 

270 
243 
210 
174 
137 


97 
58 


22 

18.605  — 

18.594  " 

40 


18.554 
18.490 
18.406 
18.308 
18.199 

18.083 
17.965 
17.849 


64 

84 

98 

109 

116 

118 
116 


D«cUna- 

tion. 


•68 


n 


76.22 
76.84 
77.36 

77.72 
77.94 

77.99 
77.83 
77.48 
76.88 
76.06 

74.99 
73.70 
72.19 
70.48 
68.62 

66.66 
64.63 
62.59 
60.59 
58.70 

56.d5 
55.40 
54.07 
52.99 
52.19 

51.66 
51.40 
51.39-^ 
51.63  ^ 

42 
58 


62 
51 
37 
32 
5 

16 
86 
60 
82 
107 

129 
151 
171 
186 
196 

308 
204 
200 

189 
175 

155 

133 

108 

80 

53 

96 


52.05 

52.68 
53.34 
54.12 
54.95 
55.78 

56.60 
57.36 
68.04 


71 
7JB 
83 
83 
82 

76 
68 


a  AmdromedM. 

(AlpberaizA 

Mag.  2.2 


Right 
Ascension. 


h    m 
0    4 


8 

15.824 
15.682 
15.546 
15.420 
15.313 


Iti 

136 

126 

107 

88 

15.230 

15.179 

15.163  — 

15.191   ^ 

15.262  ^^ 
116 

15.378 


164 

210 
249 

280 
308 


15.542 
15.752 
16.001 
16.281 

16.589 
16.918 
17.256 
17.595 
17.926 

18.241 
18.534 
18.796 
19.024 
19.210 

19.358 

19.465 

19.530 

19.556  — 

19.548    ® 
89 

19.509 

19.440 

19.349 

19.238 

19.111 


D«olkiar 

tlon. 


829 
838 
830 
831 
315 


293 
262 
228 
186 
148 


107 
66 


18.974 
18.830 
18.683 


69 
91 

111 

127  t 
137 

144 
147 


+28  38 


It 


69.71 
68.75 
67.56 
66.12 
64.54 

62.87 
61.20 
59.60 
58.16 
56.87 


96 

120 
148 
158 
167 

167 
160 
144 
129 
98 


55.89  ^ 
56.24  ^ 
54.96  — 
55.07  " 

65,57  ^ 

87 

56.44 


67.69 
59.26 
61.11 
63.18 

66.45 
67.85 
70.30 
72.77 
75.19 

77.53 
79.72 
81.77 
83.59 
86.19 

86.55 
87.60 
88.38 
88.83 
88.98 

88«79 
88.81 
87.61 


125 
157 
185 
207 
227 

240 
245 
247 
242 
284 

219 
205 
182 
160 
186 


105 
78 
45 

J? 

,19 

48 
80 


fi  Cassiopeiee. 
Mag.  2.4 


Right 
Asoensian. 


h    m 
0    4 


0 

56.209 
54.896 
54597 
54.321 
54.081 

53.888 
53.754 
63.690 
53.700 
63.789 

53.958 
54.203 
64.521 
54.901 
55.332 

55.803 
56.300 
56.809 
57.319 
57.815 

68;283 


818 
299 

376 
940 
193 


Deelinar 
tion. 


+68  42 


n 


134 
64 

10 

89 

160 

245 

318 
380 
431 
471 

497* 

509  • 

510  1 
496 

468 

432 


53.01 
52.22 
60.97 
49.22 
47.08 

44.62 
41.98 
39.21 


79 

125 
175 
914 
246 

264 
977 
978 


36.48 

837 
31.47 
29.40 

26.67 
25.89 


207 

163 

120 

68 

16 


25.73 
26.09 
26.97 
28.35 
30.17 

32.39 


58.716  '^^  I  34.99 
60.099^187.86 
69.430  ^^  1 40,97 


59,700 


270 
210 


59.910 
60.056  3^  : 
60.137  33  I 
60.157  - 

60.116  *^ 

97  I 

60.019       i 

69.871  ^^ 

69.677  *^ 

59.442  ^ 

69.172  ^ 
295 


68.877 
68.668 
68^1 


309 
817 


86 
88 

138 
189 

222 

260 
287 
311 
326 
835 

387 
381 
320 
300 
277 

65.68  ^ 

67.79  ^^ 

69.40  ^^^ 

70.67  ^^^ 
65 

71.22 
71^  — 

fv.TfV 


44.23 

47.58 
50.95 
54.26 
57.46 
60.46 

63.23 


€  Phoeniois. 
Mag.  3.9 


Right 
A^oeosion. 


h    m 
0    5 


s 
21.426 
21.219 
21j026 
20,855 
20.710 

20.598 

20.523 

20.490  — 

20.603  " 

20.665  •* 
118 

20.678 


907 
198 
171 
145 
112 


75 


165 
215 
263 
306 
342 


20.843 
21.058 
21.321 
21.627 

21.969 
22.338 
22.726 
23.122 
23.516 

23.897 
24.264 
24.57!9 
24.861 
26.094 

25.274 
25.398 
25.464 
25.473  — 
25.430  ^ 

91 

25.339 

25.2*™ 

26.041"* 

24.850  ^^ 

24.641  *• 
218 

24.428 

i4.a03^ 


996 
394 
381 

357 
325 
282 
233 
ISO 

194 
66 


23.988 


215 


Uon, 


-46  10 


ff 


30 

75 
120 
100 
107 


957 


005 


309 
Z05 
299 
280 
258 


90.22 
89.92 
89.17 
87.97 
86.37 

84.40 

82.11 
79.54 
76.76 
73.82 

70.77 
67.68 
64.68 
61.64 

68.84 

66.26 
63.95 
61.99  *•* 
50.42^*' 
49.29  ^^ 

67 

48.62 
48.4S  — 
48.72  * 
49.47  '^ 
60.66  "^ 

150 

62.26 
64.16 
66.$1 
58.62 
61.01 

63.86 
65.69 
67.69 
69.30 
70.64 

71.68 
72.06 
72.07 


190 
216 
231 
230 
285 


171 

in 

9i 

48 

1 


Mean  Place 
Sec  8,  Tan  5 


14.469 
1.006 


78.36 
-0.108 


14.932 
1.140 


66.63 
+0.546 


53.989 
1.926 


30.86 
+1.646 


21.239 
1.444 


80.18 
-1.042 


+0.061 
+0.40 


+0.007 
+0.01 


+0.061 
+0.40 


-0.036 
+0.02 


+0.062 
+0.40 


-0.110 
+0.02 


+0.061 
+0.40 


+0.070 
+0.02 


APPARENT  PLACES  OF  STABS,  1920. 
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FOR  THE  UPFEB  TRANSIT  AT  WASHINGTON. 


Isa.  0.2 
10.2 
20.2 
30.2 

Feb.    9.1 

19.1 
29.1 
Mar.  10.0 
20.0 
30.0 

Apr.  9.0 
18.9 
28.9 

Hay     8.9 

18.8 

28.8 

June    7.8 

17.8 

27.7 

July    7.7 

17.7 
27.7 
Aug.  6.0 
16.6 
26.e 

Sept.  5.5 
15.5 
25.5 

Oct.  5.5 
15.4 

25.4 

Nor.    4.4 

14.4 

24.3 

4.3 

14.3 
24.2 
84.2 


88  AaulxomediB, 

lli«.5.1 


Rj^ 


h   ai 
0  .6 

s 

10.5li 

10,806 

10.107 

94)28 

9.761 


IM 


US 
86 

J? 

le 

95 

136 


9.639 
9.663 
9.516 

9j607 

9.743 

9.964 

10J80 

10.471 

10.812 


11.180 

11.676  *~ 

U.973^ 

12.876** 
t»l 


37S 


314 


12.767 

U.149 
18.484 
13.791*^ 
14i>66** 
14^6  •• 

m 

14«447  1^ 
14.568  " 
14.641  " 
14.668-^ 
14^9  ^ 

■m 

14.500 

14.496  ^ 

14.368  *• 

14.213  *" 

14.067  **• 
IM 

18.813 

13.638 

18.420 


tion. 


445  37 


lao 

106 
196 
919 


961 


907 
910 
136 


161 

Ul 

67 


76 
119 


56.60 
55.72 
54.42 
52.76 
50.81 

48.62 
46.31 
43.97 
41.70 
39.60 

37-75 
36.24 
8&13 
34.46  ^ 
84^  — 

97 

34.53 
85.29 
86.48 
38.09 
40.08 

42.37 
44.94 
47.70 
50.60 
53.58 

660^7 
50.52 
62.36 
65.04 
67.51 

69.71 
71:62 
73.17 
74.33 
75j07 

^37 
75.80 
74.88 


376 


898 


395 
984 
968 
M7 
990 


191 
166 

116 
74 


17 


y 

Hag.  2.9 


RH^t 


h    yn 
0    9 


I 

7.67$ 
7.556 
7.442 
7.834 
7.243 

7J72 
7.126 


190 

U6 

106 

91 

71 

44 

14 


7.114 
7J3t  ® 
7.199  *" 


104 


145 

137 


977 


916 


7.303 
7.446 
7.635 
7.859 
8.116 


8.396 
8.706 
9.014  »" 
9*331**' 
9.642*" 

9.836 
ia2l6 
10.467 
10.685 
10J6t 

11.012 
11.118 
11.186  ^ 
1L219  — 

U.218    * 

99 

11.189 
11.134  " 
11.058  *• 
10.964  •* 
10.857*^ 

:116 

10.743 
10.619  "• 
10.406 


145 


106 


194 


tkn. 


-fl4  44 


tt 


29.20 
28.33 
27.33 
26.28 
25.19 

24.12 
23.13 
22^6 
21.58 
21JL4 

20.96 
tlM 
21.51 
22.25 
23.30 

84.64 
26.21 
28.60 
29.97 
82J02 

34.13 
36.25 
88.31 
40.27 
42.11 

143.77 
45.24 
46.51 
47.54 
48.33 

4a91 
49.26; 

49.32    ' 
49.04  " 


87 
100 
106 
109 
107 

99 
87 
68 
44 

J! 

19 

48 

74 

106 

114 

167 
179 
197 


9U 


919 


196 
184 
166 


147 

127 

103 

79 

68 


48:55 

47;91 
47.13 


73 


liag.4.5 


Right 


li     m 
0    14 

B 

9.673 
9.507 
9.346 
9.195 
9.062 


161 
161 


74 
J4 

19 

•1 

119 


967 


8.956 

8.882 

cS.o4o 

8.860 
8.921 

9.663 
9.196 
9.408 
9.665 
9J61 

10.286 
10.634 
10.994 
11.358 
11.713 

124152 
12.367 
12.653 
12.902 
13.110 

13.276 
13.899 
13.478 
13.516 
13.817  — 


ii6 


M9 


79 
38 


m 

94 
U9 


13.481 
13.414 
13.320 
18.201 
13.663 

12.9U 
12.7«^  ^ 
12.57^ 


tioii. 


4<36  20 


n 


46.47 
45.61 
44.41 
42.93 
41.22 

99M 
87.40 
85.46 
33.61 
31.95 


190 
148 

171 
137 

195 

194 
185 
166 
143 


94 
134 
169 

198 
994 


943 


964 


28.73 
28.42  — 
28.53  " 

64 


29.07 
80.01 
31.35 
33.04 
85.02 

37.26 
39.68 
42.26 
44.90 
47.56 

50.19 
52.73 
55.14 
57.39 
50.40 

.61.17 
62.66 
63:88 
64.66 
65.14 

65.28 
64.95 
64.30 


964 

941 
9S5 
901 

m 

149 

m 


48 


66 


I  Celt 

Mag.  3.8 


Ri^t 


h     m 
0    15 


B 

21.812 
21.694 
21.582 
21.477 
21.387 


118 

113 

105 

90 

71 

2W16  ^ 
21.268  -. 
21-252  — 
21.266  " 
21.319  ^ 

93 


2L411 
21.544 
21.715 
21.925 
22.167 

22.434 
22.725 
23.029 
23.338 
83.645 

23.940 
24.217 
24.471 
24.693 
24.879 

25.031 
25.141 
25.215 
25.251 
25.253  — 

96 

25.227 


18S 
171 
310 
343 
967 

301 
804 
309 

307 
995 


377 
354 
333 
180 
153 

UO 
74 
36 


Decllnft- 
tion. 


-  9  15 


tt 


60 
45 

38 


61.60 
62.20 
62.65 
62.93 
63.02  — 

8 

62.94 
62.62 
62.00 
61.34 
60.32 

59.07 
57.61 
55.95 
54.12 
52.14 

50.09 
48jOO 
45.93 
43.94 
42.06 

1 40.36 
38.89 
37.65 
36.69 
36.03 


89 
53 

75 
103 
195 

146 
166 
183 
198 
905 

309 
907 
199 
188 
170 

147 

134 

96 

66 

35 


»-^ll 
35.57  — 

35.74  " 


25.172 
25.096 
25.604 
24.897 

24.78i 
24.661; 
24.539 


35 

76 

99 

107 

116 

190 
192 


36.18 
36.81 

37.58 
38.46 
39.39 
40.35 
41.30 

42.19 
43.01 
43.71 


44 
63 

77 

88 
93 
96 
96 
89 

83 
70 


MetaPbce 
Sec  6,  Tan  3 


9.6B2 
1.430 


37JS5 
+1.082 


6.854 
1.4»4 


^J91 
44>.283 


8.6361 
1.242f 


80.22 
H^.786 


21.120 
1.613 


62.26 
-0.163 


-^.602 
-^0.49. 


--0068 
-fO.06 


-M>X)62t 


•fO.04 


+0.062 
+0.40 


-4).049 
+0.06 


+0.061 

+0.40 : 


+0^011 
+0X)7 


318 


APPARENT  PLACES  OF  8TAES,  1920, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washlnxton 
HMD  Tone. 


Jan.     0.2 

10.2 

20.2 

30.2 

Feb.    9.1 

19.1 
29.1 
liar.  10.0 
20.0 
30.0 

Apr.  9.0 
18.9 
28.9 

May  8.9 
18.9 

28.8 

June    7.8 

17.8 

27.7 

July    7.7 

17.7 
27.7 
Aug.  6.6 
16.6 
26.6 

Sept.  5.6 
15.5 
25.5 

Oct.  5.5 
15.4 

25.4 

Nov.    4.4 

14.4 

24.3 

Dec.    4.3 

14.3 
24.3 
84.2 


f  Tuo«B». 

Mag.  4.3 


Rigbt 

A8O0D8ion. 


h     m 
0    15 

54.58 
54.17 
53.78 
53.43 
53.12 

52.88 
52.70 
52.58 
52.55 
52.60 

52.72 
52.93 
53.22 
53.58 
54.01 

54.50 
55.04 
55.62 
56.21 
56.80 

57.38 
57.94 

58.44 
58.89 
59.27 

59.56 
59.76 
59.86 
59.87 
59.79 

59.62 
59.37 
59.06 
58.70 
58.29 


57.87 
57.44 
67.01 


41 
30 
86 

81 
M 

18 
12 
Jl 

5 
12 

21 

29 
86 
43 
49 

64 
68 


68 

68 
60 
46 

38 

29 

20 
10 
_1 
8 
17 

26 
31 
88 
41 

42 


DeoUna- 
tkn. 


-65  20 


tf 


48 
48 


54.80 
53.56 
52.27 
50.45 
48.17 

45.47 
42.44 
39.14 
35.65 
32.03 

28.39 
24.78 
21.30 
18.00 
14.98 

12.28 
9.98 
8.13 
6.77 
5.96 

5.67 
5.96 
6.77 
S.11 
9.93 

12.14 
14.68 
17.45 
20.35 
23.27 

26.07 
28.65 
80.90 
82.73 
84.00 


74 


182 


270 


803 
880 
849 
862 


861 
848 

880 
802 
270 


186 


81 
» 

20 

81 

184 

182 


264 

277 
200 


44Pi8ciii]iL. 
Mag.  6.0 


RJgbt 
Afloooftkni. 


188 


84.89 
85.13  — 
84.76  ^ 


b  m 
0  21 


115 
113 
106 


128 
168 
206 
238 
268 


8 

18.862 
18.747 
18.634 
18.529 
18.436  " 

74 

18.862  ^ 
18.810 
18.287  — 
18.297  ^^ 
18.844  *^ 

87 

18.431 
18.559 
18.727 
18.938 
19.171 

19.439 
19.727 
20.031 
20.340 
20.645 

20.989 
21.217 
21.469 
21.692 
21.883 

22.086 
22.151 
22.230 
22.274  J, 
22.284  — 

19 

28.265 
22.221 
22.155 

22.072 
21.975 


801 

300 
806 
204 

278 

2sa 


181 
168 

116 
79 
44 


44 
66 

83 
97 


21.867 
21.753 
21.636 


IM 

117 


DeoUnA- 

tioD. 


+  1  29 


n 


52.26 
blM 
50.83 
50.19 
49.64 

49.20 
48.93 
48.83 
48.94 
49.29 

49.89 
50.74 
51.85 
53.19 
54.75 

56.48 
58.35 
60.81 
62.81 
84.29 

66.19 
67.97 
69.59 
71.02 
72.21 

73.17 
73.88 
74.83 
74.55 
74.55 

74.86 
74.01 
73.53 
72.94 
72.25 

71.53 
70.78 
70.02 


33 

70 
64 
66 
44 

27 
JIO 

11 
86 
80 

86 
111 
134 
166 

178 

187 
106 
200 
108 
100 

178 
162 
148 
110 

96 

71 
46 
22 
0 
19 

86 

48 


72 

76 
96 


/jHydxi. 
Mag.  2.9 


BItfit 


h    m 
0    21 

8 

82.70 
31.78 
80.91 
80.12 
29.44 

28.87 
28.44 
28.14 
28.00 
28.02 

28.18 
28.51 
28.98 
29.60 
80.34 


92 
87 
90 
68 

67 

48 
80 
J4 

2 
16 

38 

47 
62 
74 
86 


81.20 
82.14 
83.16 
84.22 
85.29 

86.34 
87.85 
38.29 
89.11 
89.81 

40.85 
40.72 
40.91 
4a90 
40.72 

4a86 
89.82 
89.14 
88.86 
.87;4a 

• 

86JM 
85j61 
84^7! 


94 
102 
106 
107 
106 

Ml 
94 
83 
70 
64 

87 

J? 
1 

U 

87 

63 
68 
78 
88 

02 

96 

91 


DecUna- 
tloi. 


-77  41 


tf 


92.44 

91.48 
89.92 
87.83 
85.27 

82.28 
78.99 
75.42 
71.70 
67.90 

64.11 
60.40 
56.85 
53.57 
50.60 


96 
186 


329 
357 
872 
880 
879 

871 
866 


287 
201 


87 
118 
166 


^^•^216 
45.83™ 

4414*"^ 

43,03"; 

42.45  — 
1 

42.46 

43.03 

44.16 

45.81 

47.94 


50.45 
53.27 
56.32 
59.45 
62.55 

65.49 
68.18 
70.48 
72.29 
73.50 


305 
813 
810 
»4 


a  JHuaiiicia. 

Mag.  2.4 


BS^t 


h     m 
0    22 


197 
187 
172 
160 
124 


89 
63 


8 

20.898 
20.196 
20.009 
19.837 
19.687 

19.563 
19.474 
19.421 
19.412  — 
19.449  *^ 

87 

19.536 
19.672 
19.859 
20.098 
20.370 

20.685 
21.029 
21.898 
21.769 
22.147 

22.$15 
22.865 
23.186 
23.472 


181 

188 


74.28    ^ 
74.84  — 

73.78*^ 


136 

187 
234 
277 
816 

344 
364 
376 

378 
368 

860 
321 
286 

28.718  **^ 

192 

28.905 
24.045 
24.182 
24.165  " 
24.149  ^* 

61 

84.063 
28.987*^ 


Declina- 
tion. 


-42  43 


rr 


95.34 
95.30 
94.82 
93.91 


48 

61 


92.59*^ 

170 


140 
87 


28.851 
28.689 
88.607 

28.810 
28.109 
28.997 


136 
162 
182 
197 

201 
303 


90.89 
88.84 
88.50 
83.91 
81.13 

78.20 
75.20 
72.17 
69.19 
66.34 

63.65 
61.21 
59.08 
57.30 
55.94 


206 
231 
259 

278 


300 
303 
298 
285 
269 


244 
213 
178 
136 
91 

55.03  ^ 
54.58  — 

55.10  ^ 

56.04  •* 
135 


57.89 
159.10 
61.10 
63.31 
65.63 

67.97 
70.22 
72.30 
74.13 
7&64 

76.78 
77.48 
77.75 


171 
200 
221 
232 
234 

225 
208 
163 
161 
114 


70 
27 


Mean  Place 
Sec  a,  Tan  6 


54.919 
2.397 


4a44 

-2.178 


18.059 
1.000 


48JQ0 
4OJ026 


84.2dB 
4.6^ 


77;27 
—4*567 


29.033 


85.56 
-^.924 


^.057 
-1^.40  ' 


-fO.145 


+0.06I 


•fO.07        •fO.40 


-OJ002 
•fO.09 


"KOjOSO    '40805 
-¥0.40       '¥0M 


40.869 

>0.40'> 


-^16 


APPAKENT  PLAGES  OF  STABS,  1920, 
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FOB  IBE  UFPSR  TBAHSTT  AT  WASHINGTON. 


Jm.  0.2 
10.2 
20.2 
30.2 

Feb.    9.1 

19.1 
29J 
Mar.  10.1 
20.0 
30.0 

Apr.  9.0 
18.9 
28.9 

Mbj     8.9 

18.9 

28.8 

June    7.8 

17.8 

27.8 

July    7.7 

17.7 
27.7 
Aug.  6.6 
16.6 
26.6 

^15,6 

25.5 

Oct.     5.5 

15.5 

25.4 

Nov.    4.4 

14.4 

24.3 

Dec.    4.3 

14.3 
24.3 
34.2 


UCeti. 
llag.6i) 


R%IU 


h       SB 

0    25 


117 

113 

108 

M 

7e 


Itan  Place 
Sec^yTtoa 


i«a 

900 


t 

5S.165 
58.048 
57.035 
57.827 
57.731 

57-665 
57.509  ^ 
57.570  — 
57.575    * 
57.617  ^ 

80 

57.697 
57.820 
57.982 
58.182 
58.418 

963 

58.681 
58.966 
59.268 
59.576 
59.881 

60.177 
60.457 
60.715 
60.941 
61.134 

61.298 

61.412 

61.497 

61.548  !! 

61.658  — 
14 

61 JM 

61.501 

61.436 

61.365 

61.256 

61.149 
61.033 
60.91$ 


802 
806 
805 


108 
180 


UO 


48 
85 
81 
00 
107 

116 
190 


tkn. 


-423 


n 


54.85 
55.52 
56.12 
56.59 
56.89 

57.04 
57.01 
56.76 
56.28 
55.59 

54.63 
53.44 
52i)2 
60.42 
48.63 

46.71 
44.71 
42.67 
40.66 
38.73 

36.93 
35.29 
33.86 
32.67 
31.75 

81.10 
30.74 
30.64 
80.79 
31.13 

81.67 
32.32 
33.09 
33.91 
34.76 

35:60 
86.41 
37.14 


87 

80 
«7 
80 
15 


48 


86 


119 
143 
180 
170 
108 

900 

90« 
901 

loa 

180 


184 

148 

118 

03 

66 

86 
10 

15 
84 
54 

85 
77 

83 
85 
84 

81 
78 


ISOatl. 

Hag.  5.2 


Right 


57.88^ 
1.008 


156.90 
-0.077 


0    II 

8 

8.594 
8.476  "• 
8.362  "* 
8.253** 
8.154  " 

83 

8.072 

8.013  " 

7.981  ^ 

7.981  ^ 

8.019  ^ 


8.095 
8.213 
8.372 
8.569 
8.800 

9.062 

9.948 

9.647 

9.950 

10.262 

10.666 
10.843 
11.102 
11.334 
11^2 

11.695 
11.821 
11.911 
11.964 


78 


118 
160 
107 
381 


tioa. 


-41 


384 

801 


880 


106 
168 

116 
80 
58 


56.79 
57.47 
58.07 
58.54 
58.87 

59J04 
59i)3 
58.80 
58.36 
57.67 

56.76 
55.59 
54.21 
62.61 
50.84 

48.94 
46.96 
44.93 
42.90 
40.95 

39.14 
37.50 
86.05 
34.85 
83.90 

183.24 
32.85 


11.983  — 
11 

11.972 

11.936 

11.877 

11.797 

11.704 


11.59^ 
11.485 
11.366 


86 
50 

80 

08 

105 

114 

110 


80 
47 
88 

n 
1 

88 
44 

80 
01 

in 

188 
160 
177 

180 

108 


Hag.  3.7 


Rlgkt 


185 

181 

164 

145 

130 

05 

86 


80 


32.73  — 
32.86  " 


83.18 

33.70 
34.37 
35.12 
35.94 
86.79 

37.68 
88.44 
39.17 


83 
52 

67 
75 
83 
85 
84 

m. 

78 


7.777 
1.00^ 


58.80 
-0.070 


h     tn 
0    32 

I 
31.852 
31J»0 
31.331 
31.081 
90.855 


80.661 
30.515 
30.423 
90.393 
30.432 

30.540 
30.720 
30.966 
31.273 
31.632 

32j035 
32.469 
32.923 
33.383 
33.838 

34.276 

34.688 
d5j066 
35.400 
35:687 


35.920 
36.100 
36.226  * 
36.297  ^ 
36.315  — 


147 
08 

30 


108 


180 
346 
807 
850 
403 

484 
454 
480 
456 


Dtclin*- 
tioa. 


+53  27 


It 


413 
878 
834 

387 


36.1284 
36.206 
86.084 
35.922 

85.727 

35.50^ 
35.255 
34.99^ 


133 

163 
105 


847. 


44.93 
44.42 
43.43 
42.00 
40.17 

38.02 
35.65 
83.15 
30.63 
28.19 

25J>3 
23.96 
22.34 
21.13 
20.38 

20.11 
20.33 
21.04 
22.21 
23.82 

25.81 
28.13 
80.75 
33.59 
86.59 

89.68 
42.81 
45.91 
48.91 


51 

90 

148 
188 

315 

887 
360 
253 
344 


197 

168 

131 

75 

JK7 

33 

71 

117 

161 

100 


TT  Aadzomedfe. 
Mag.  4.4 


Bight 


963 


800 

800 

813 
810 
800 
386 


51.77 

964 

54.41 
56.80 

58.85 
60.52  **^ 

61.77  ** 

70 

62.66  ^ 


62.85  — 
62.65  * 


h     xn 
0    32 


8 

37.373 
37.215 
37.057 
36.905 
36.768 

86.652 
86.566 
86.514 


15S 
15S 
152 
137 
116 


86 
52 
8 


36.506  **" 
36.545  ^ 

80 

36.634 


30:882 
1.686 


S4.59 
+1.350 


36.774 
36.963 
37.196 
37.470 

37.777 
38.108 
38.457 
38.811 
89.161 

39JS00 
39.820 
40.112 
40.371 
40.595 


140 
189 
233 
274 
307 

831 
849 
354 
350 
839 

390 
292 
2d0 
234 
194 


Declina- 
tion. 


+33  16 


fi 


59.82 
59.08 
58.05 
56.74 
55.23 

53.55 
51.80 
60.04 
48.38 
46.86 


74 
103 
131 
151 
168 

175 
176 
166 
153 
128 


45.58 

44.59^ 

43.94  27 

43.67  — 

43.79  " 
50 

44.29 


40.779 .  .3 

41.024  ,, 
41.086  24 

41.110  — 

10 


41.100 
41.059 
40.988 
40.893 
40.775 


40.640 
40.491 
40.333 


41 

71 

95 

118 

135 

149 
158 


45.19 
46.45 
48.04 
49.90 

52.00 
54.28 
56.68 
59.14 
61.63 

64.08 
66.44 
68.69 
70.75 
72.63 

74.27 
75.66 
76.76 
77.66 
78.04 

78.18 
77.97 

77.43 


00 
136 
150 
186 
210 

228 
240 
246 
240 
945 

236 
225 

206 

188 
164 


139 

110 

80 

48 

14 

21 
54 


36.215 
1.196 


44.99 

+0.656 


+0.061 

+0.40; 


+0.005 
40.11 


+0.061 
+0.'39! 


+0.005 
+0.14 


+0.066 
+0.39! 


-0.089 
+0.14 


+0.064 
+0.39 


-0.043 
+6.14 
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FOR  THE  UITBB  TBAN8IT  AT  WASHINGTON. 


Washington 
ICeon  Tune. 


Jan.  0.2 
10.2 
20.2 
30.2 

Feb.    9.1 

19.1 
29.1 
Mar.  10.1 
20.0 
30.0 

Apr.     9.0 

18.9 

28.9 

May    8.9 

18.9 

28.8 

June    7.8 

17.8 

27.8 

July    7.7 

17.7 
27.7 
Aug.  6.6 
16.6 
26.6 

Sept.  5.6 
15.5 
25.5 

Oct  5.5 
15.5 

25.4 

Nov.   4.4 

14.4 

24.3 

Dec.    4.3 

14.3 
24.3 
84.2 


Mean  Place 
Sec  6,  Tan  6 


€  AndniBftedia. 

Mag.  4.5 


Kiglit 
Asoenaioin. 


h     m 
0    84 


s 

20.572 
20.425 
20.278 
20.137 
20.008 


147 

147 
141 
ISO 


100 

19.899 
19.817 
19.768 
19.760  — " 
19.796 


92 

40 

s 


19.879 
20.011 
20.190 
20.413 
20.675 

20.970 
21.288 
21.623 
21.964 
22.303 

22.631 
22.940 
23.224 
23.477 
23.693 

23.872 
24.018 
24.113 
24.175 


1S2 

170 


2S3 
a05 

318 
836 


D«cUii»- 
tion. 


+28  52 


It 


52.61 
51.86  '^ 
60:85  *~ 
49.61  "* 
48.20^** 

168 

46.67 

167 

166 
146 
120 
104 

76 
44 


284 


216 
170 

141 

100 

62 


45.10 
43.64 
42.08 
40.79 

39.76 
38.99 
38.55 


38.48  — 
38.78  ^ 

87 


B  Afidrameiw 
Mag.  3.6 


BigHt 


24.201-^ 
6 

24.19$  ^ 

24.157  *** 

24.098 

24.006 

23.89$ 


23.778 
23.686 
23.489 


64 

87 

lOB 

126 

188 

146 


39.46 
40.48 
41.83 
43.47 
46.35 

47.44 
49.66 
51.97 
54.31 
56.63 

68.89 
61.03 
63.03 
64.86 
66.48 

67.88 
69.02 
69.90 
70.49 
70.79 

70.80 
70.60 
69.91 


108 


164 

188 


881 


382 


814 
800 

188 
162 

140 


U4 


80 
_1 

80 


19.449 
1.148 


89.84 
+0.652 


D^tt»  Dma       +0.068        -0.036 
D^,  D»6      1+0.89         +0il6 


h 
0 


m 
85 


8.901  Z7Ji7 

3.762  ^^  86.83 

8.601  "^*  36.82 

3.457^**  84.67 

3.324^  83.13 

U2 


83 

60 

0 

87 
86 

184 
181 


846 
843 


3.212 
3.129 
3.079 
3.070 
3.107 

8J92 
3.326 
3.507 
3.733 
8.998 

4.296 
4.619 
4.958 
6.304 
6.647 

6.980 

6.298 

6.684 

6.840 

7.061 
188 

7.244  j^ 

7.489  ^ 
7.656^ 
7.682  — 

6 

7.677 
7.640 
7.476 
7.888 
7.279 

7.168 
7.018 
6.868"* 


DtcUnft- 
tioa. 


+80  26 


h    m 
I    0    86 


tt 


74 

101 
126 
144 

168 


313 
201 


168 
162 
163 
186 
114 


84 
61 


181 
181 
186 
208 


87 
64 
88 

too 

186 

uo 


81.66 
29^2 
28.80 
26.77 
26.41 

24^ 
23.48 
22.92 

22.78  — 

28.01  ^ 
81 

23.62 

He 

24.60 
26.91 
27.62 

29.38 

81.46 
33.71 
36.04 
88.42 
40.79 

48.12 
46.33 
47.42 
49.84 
51j06 

52.68 
68.77 
64.78 
66.40 
66.78 

66^ 
66^9 
66.02 


a  Casslopelflc. 

Var.  2.2-2.8 


Bight 


283 
287 


102 
171 
148 


124 

06 

67 

88 

_6 

24 
67 


8 

69.015 
68.729 
68.443 
68.169 
1^7.918 

67.70* 
67.642 
67.434 
67.394 
67.426 

67i»2 
67.716 
67.970 

68.288 
68.664 

69.084 
69.640 
60X)16 
60.602 
60.988 

61.447 
61.886 
62.286 
62.648 
62J960 

68.201 
68.399 
63.637 
63.617 
63.639 

08^608 
63.628 
63.398 
63.224 


386 


274 
281 
313 

163 
108 

40 

83 

106 

183 


816 
376 

420 

406 
476 


481 
404 


488 
401 
867 
807 
261 


Dtclloa- 
tioa. 


2.76T 
1.169 


23.71 

+0.687 


+0.064 
•H).89. 


-*0.039 
+0wl5 


108 

138 

80 
22 

81 

80 
180 
174 
210 


63.014 

242 

62.772 

62.604** 

62.221** 


+66    6 


n 


76.66 
76.12 
76.19 
73.77 
71.97 

69.80 
67.40 
64.84 
62.25 

69.71 

67.86 
66.26 
63.50 
62.15 
61.28 

60.86 
50.96 
61.64 
62.60 
64.13 

66.04 
68.82 
60.93 
68.76 
66.77 

69.92 
73.11 
76.28 

79.88 
82.34 

86.18 
87.62 
89.81 
91.60 
92.99 


M8 
180 
217 

240 
266 

250 
264 


tio 

176 

186 

87 

_48 

10 
68 

106 
168 
181 


/iFlueiilcis. 

Mag.  4.6 


Rigbt 


h     m 
0    87 


»l 


801 
816 

818 

817 
810 
206 
270 


8       ' 

88.205 
82.981 
82.764 
82.662 
82.879 

82.224 
82.108 
82.020 
81.982 
31.998 

82.066 
82.171 
82.341 
82.664 
32.834 

88.146 
83.493 
83.866 
34.256 
84.649 

35.087 
86.410 
36.756 
86.066 
86.334 


224 
217 
202 
183 
155 

121 
83 
88 

11 
62 

116 
170 
223 
270 
312 

347 
373 
380 
804 
388 

373 

346 
310 
208 
210 


DecUna- 
ticm. 


-46  30 


99.09  3 
99.12  — 
98.67   ** 

92 

97.75   ^^ 
137 


96.38 

94.60 
92.45 
89.98 
87.26 
84.32 

&1.23 

78.06 
74.88 
71.74 
68.74 

66.91 
63.36 
61.11 
69.22 
67.78 


17S 


215 
247 
272 
204 
300 

317 
31S 
314 
300 
283 


256 


180 
144 

96 


3tt 
310 
170 
180 
01 

98.90 
94.29  — 
94.18  " 


67.439 
1.798 


66.71 
+1.488 


+0.067 
^.89 


-0.098 
+0.16 


86.668  ,„ 

36.718  j^ 

86.827   ., 

36.879  — 

36.877    ^ 
62 

36^26 
86.727 
86.591 
36.422 
86.229 


8OJ016 
86.794 
36.668 


08 
136 
160 
1031 
213 

222 
226 


66.82  ^ 
56.34-- 
56.37    ' 

57.89- 
60.88,^ 

85.«2  2 
68.10  2 


70.61 
73.07 
75.34 
77.36 
79.01 

80.27 
81.09 
81.42 


246 
227 
201 
166 
126 


82.799 
1.458 


87.94 
-1.055 


+0.057 
'H).89' 


+9.069 
+0.16 
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FOB  THB.UPPEa  TRADBIT  AT  WASHINGTON. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.    9.1 

19.1 
29.1 
liar.  10.1 
20.0 
30.0 

Apr.  9.0 
19.0 
28.9 

May  8.9 
i8.9 

28.8 

June    7.8 

17.8 

27.8 

July    7.7 

17.7 
27.7 
Aug.  6.7 
16.6 
26.6 

Sept.  5.6 
15.5 
25.6 

Oct.  5.5 
15.5 

25.4 

Kov.    4:4 

14.4 

24.4 

Bee.    4.8 

14.3 
24.3 
34.2 


Mag.  2.2 


AsoondOD. 


b     «i 

0    39 


35.229 
35.095 

34.841 
34.729 

34.631 
34.558 
34.511 
34.499 
34.523 


IM 

131 

U3 

112 

98 


78 
47 
12 

2ft 
66 


107 


MeaaHace 
Sec  5,  Tan  a 


B^a,  1)^49^' 


34.589 

34.696 

34.846  ^^ 

35.034  ^^ 

35.263  ^ 
2S0 

35.522 

35.808 
36.111 
36.426 
36.742 

37.053. 
37.347 
37.622 
37.867 
38.079 

38.257 
38.393 
38.492 
38.551 
38.574 

38.563 
38.523 
38.457 
38.371 
38.265 

38.146' 
38.020. 
37.888 


303 

315 
316 
311 

294 
275 
245 
212 
178 


136 

09 
59 
23 

11 

40 

66 

86 

106 

119 

126 

132 


PfcUna- 


-18  25 


n 


55 

82 


34j67 
35.22 
35.54 
35.57  — 

35.35  ^ 

51 

94J94 
34.06 
33.03 
31.75 
30.22 

28.47 
26.51 
24.38 
22.15 
19.84 

17.50 
15.21 
13.02 
10.94 
9.10 

7.51 
6.21 
5.21 
4.59 


18 
108 
128 
153 

175 

196 
213 
223 
231 
234 

229 
219 
206 
lfl4 

1^ 

130 

100 
62 


4.32-2 

8 


4.40 
4.82 
5.52 
6.50 
7.69 


8.98 
10.39 
11.80 
13.17 
14.43 

15.56 

16.50 
1 17.19 


42 

70 

98 

119 

129 

141 

141 
137 
126 
113 

94 


oOatsioptte. 

Mag.  4.7 


AsocDfltoo. 


0 


£ 


17.055 

16.835 

16.612  ^ 
16.397 


16.200 

16.031 

15.899 
15.812 
15.780 
15.808 

15.900 
16.053 
16.267 
16.538 
16.858 

17.218 
17.609 
18.019 
18.438 
18.855 

19.258 
19.640 
19.990 
20.304 
aO.575 


215 

197 
109 


182 

87 

_M 

28 

92 

158 
214 
271 
320 
360 

391 
410 
419 
417 
403 

382 

350 
314 
271 
226 


34.481 
1.054 


31.48 
-0.333 


+0.060 


Df5,  D«5       1+0.39 
36097**— 1920- 


+0.022 
+0.17 

-21 


20,801  ^^ 

20.978 130 
21.108 

21.188  3^ 

21.223  — 
:  11 

21.211 

52 

90 
126 


21.159 
21.069 
20.943 
20.786 

20^3 

20.308 
20.179 


'157 
183 


205 
219 


I>«sUii»- 


+47  50 


n 


67.23 

^.73 

65.78 

64.43 

1 62.72 

60.74 
58.55 
56.26 
53.96 
51.75 

49.73 
47.98 
46.56 
45.54 
44.95 

44.82 

45.15 
45.94 
47.15 
48.76 

50.73 
52.99 
55.50 
58^ 
[61.04 

63.94 
66.86 
69.73 
72.50 
75.11 

77.52 

79.66 
81.51 
83.00 
84.10 

84.77 
85.00 
84.76 


10 

95 

185 

171 
196 

819 
289 

280 
221 
202 

125 

142 

102 

59 

J? 

88 

79 
121 
161 
197 


251 
270 
284 
290 

292 
287 
277 
261 
241 

214 
185 
149 
110 
67 


21 


81  Catsl<^|ei», 
Mi«.5.6 


Riat 


15.615 
1.490 


48.48 
+1.105 


+0.066 ; 
+0.39  » 


-0.073 

+oa7 


b     in 
0    40 

22.911 
22.24 
21.53 
20.86 
20.23 

19.70 
19.28 
18.98 
18.82 
18.83 

18.98 
19.29 
19-74 
20.33 
21.03 

21.81 
22.66 
23.55 
24.47 
25.37 

26.25 
27.08 
27.84 
28.52 
29.11 

29.58 

29.96 
30.21 
30.35 
30.36 

30.25 
30.04 
29.71 
29.27 
28.74 

28.14! 
27.48 
26.78 


n 

71 
67 


42 

30 
16 

1 
15 

81 

45 
59 
70 
78 

85 
80 
92 
90 
88 

88 
76 

68 
50 
47 

38 
25 
14 

1 
U 

21 
33 
44 

53 
60 

66 
70 


PeoiliM^ 

ttOB. 


+74  32 


87.60 
87.58 
86.96 
85.75 
83.99 

81.77 
79.17 
76.31 
73^ 
70.27 

67^ 
64.59 
62.16 
60.13 
58.55 

57.48 
56.95 
56.97 
57.54 
58.63 

60.23 
62.29 
64.77 
67.59 
70.72 

74.08 
77.60 
81.21 
84.83 
88.38 

91.80 
95.00 


2 

62 
121 
176 
222 

200 
986 

801 
303 
294 

974 

243 
203 
158 
107 

_M 

2 
57 

109 
160 

206 
248 
282 
813 
336 

852 
861 


855 
342 

820 

289 


97.89 
100.40^ 
102.45  ^ 

154 

103.99 
1Q4!95  ^ 
105.32  ^^ 


20.245 
3.755 


63.78 
+3.620 


+0.078' 
+0.39 


-0.238 
+0.18 


f  Atidromedae. 
Mag.  4.3 


RiKbt 


b 
0 


43 


s 

6.807 
6.671 
6.532 
6.397 
6.273 

6.165 
6.082 
6.029 


136 
139 
135 
124 
108 


88 
63 


6.014  i? 
6.041  ^ 

72 

6.113 


6.232 
6.397 
6.605 
6.852 

7.131 
7.436 
7.757 
8.086 
8.416 

8.737 
9.040 
9.322 
9.574 
9.792 


119 
165 
208 
247 
279 

305 
321 
329 
330 
321 

803 
282 
252 

218 


184 


9.976  \ 
10.122 
10.230 
10.301 
10.337 


146 

71 

36 

5 


10.342 
10.317 
10.267 
10.192 
10.097 

9.984 
9.859 
9.723 


25 
50 
75 
95 
113 

125 
130 


DecUnap 
tion. 


+23  49 


tt 


67.43 
66.70 
65.77 
64.67 
63.43 

62.12 
60.79 
59.50 
58.34 
57.34 


78 

93 

110 

124 

131 

138 
129 
116 
100 
77 

56,57  „ 
56.07 
55.89  — 
56.05  ^* 
56.53  ^ 


57.36 
58.51 
59.93 
61.61 
63.48 

65.50 
67.63 
69.80 
71.97 
74.07 

76.09 
77.98 
79.71 
81f25 
82.59 

83.70 
84.59 
85.23 
85.63 
85.77  — 

10 

85.67 


115 
142 
168 
187 
202 

213 
217 
217 
210 
202 

189 
173 
154 
134 
HI 


85.31 
84.71 


86 
60 


5.673 
I  1.093 


55.98 

•fO.442 


+0:063 
+0.39 


-0.029 
+0.19 


822 


APPAHENT  PLACES  OF  STABS,  1920. 


FOR  THE  UPPBTt  TRANSIT  AT  WASHINGTON. 


JWasbinctoa 
Mean  Tone. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.    9.1 

19.1 
29.1 
Mar.  10.1 
20.0 
30.0 

Apr.  9.0 
19.0 
28.9 

May  8.9 
18.9 

28.8 

June    7.8 

17.8 

27.8 

July    7.7 

17.7 
27.7 
Aug.  6.7 
16.6 
26.6 

Sept.  5.6 
15.5 
25.5 

CM.  5.5 
15.5 

25.4 

Nov. '4.4 

14.4 

24.4 

Dec.    4.3 

14.3 
24.3 
34.2 


Mean  Place 
Sec  5,  Tan  d 


17  Catslopdie. 
Hag.  3.6 


Rig&t 
AscemUxu 


h 
0 


xn 
44 


8 

16.75* 
16.46$ 
16.168 
15.880 
15.616 


294 
397 
288 
264 
229 

15.387  ,^ 

15.205 

15.082 

16.028  — 

15.048  ^ 
100 


15.148 
15.325 
15.576 
15.898 
16.280 

16.710 
17.177 
17.671 
18.175 
18.676 

19.160 
19.621 
20.046 
20.42$ 
20.760 


177 
251 
822 
382 
490 

467 

494 
fi04 
501 
484 


461 
425 
382 
332 
276 


21.036  „, 

21-2^160 
21.415  ^^ 

21.517  ,, 

21.559  — 

13 

21.546 

67 
118 
164 
206 
241 

271 
290 


21.479 

21.361 
21.197 
20.991 

20.750 
20.479 
20.189 


Declina- 
tion. 


+57  23 


tt 


53.97 
53.66 
52.82 
51.51 
49.77 

47.66 
45.27 
42.70 
40.08 
37.50 

35.05 
32.86 
30.99 
29.52 
28.49 

27.94 


31 

84 

181 

174 

212 

238 
257 
262 
258 
245 

210 
187 
147 
103 
55 

6 


27.88  — 
28.33  ** 
29.26  ^ 
30.65  ^^ 

181 

32.46 


34.63 
37.13 
39.89 
42.84 

45.94 
49.11 
52.29 
55.42 
58.42 

61.24 
63.82 
66.08 
67.99 
69.47 


217 
250 
276 
295 
310 

817 
318 
313 
300 
282 


258 
226 
191 
148 
103 

^0.50  ,, 
•71.02  — 
71.01    ^ 


15.039 
1.856 


33.14 
+1.564 


0  !Piseiii]tt'* 

liag.4.6 


BigM 
Axeosioa.. 


h 

0 


ku 
44 


119 


s 
32.791 
82.673 
32.651  ^ 
32.435  "• 

109 
94 

32.232 
32.160 
32.113 


32.320 


72 

47 


32.299 
32.449 


32.100  — 
32.125  ^ 

66 

32.191 

108 

150 

32.638  ** 
82.866  ^ 

258 

33.123 
33.406^ 
33.706^ 
34.015  ^ 
34.325  "® 

302 

34.627 


34.916 
35.182 
35.422 
35.630 


289 
266 
240 
206 
175 


35.805 

35.946  "^ 

36.048  ^^ 

36.116  ^ 

36.151  ^ 
6 

36.157 

36.134 

36.089 

36.022 

35.938 


35.839 
35.729 
35.610 


23 

45 
67 
84 
99 

110 
110 


Decline 
tian. 


+  78 


fr 


75 
77 
77 
74 
66 

56 
42 
22 


65.45 
64.70 
63.93 
63.16 
6^.42 

61.76 
61.20 
60.78 
60.56 
60.55  — 

23 

60.78 
61.26 
62.02 
63.04 
64.31 

65.79 
67.47 
69.29 
71.20 
73.15 

75.09 
76.98 
78.76 
80.38 
81.83 

83.06 
84.08 
84.86 
85.41 
85.73 

85.86 
85.80 
85.56 
85.19 
84.70 

84.11 
83.42 
82.69 


48 

76 

102 

127 

148 

168 
182 
191 
195 
194 

189 
178 
162 
145 
123 

102 
78 
55 
82 

J3 

6 
24 
87 
49 
59 


73 


31.803 

1.008 


59.86 
+0.125 


+0.069        -0.102      +0.062        -0.008 
+0.39         +0.19       1+0.89         +0.19 


l^Hydil. 
liag.5.0 


Higtat 
Asceofllon. 


h     tn 

0  45 

a    ■ 
48.88 

48.0a 
47.31 
46.58 
45.93 

45.3^ 

44.89 

44.54 

44.31  ^, 

44.20  — 
4 

44.24 

44.40 

44.70 

45.12 

45.67 


80 
t7 
73 
66 

57 

47 
35 

23 


46.32 
47.06 

47.87 
48.74 
49.63 

50.53 
51.40 
52.22 
52.96 
53.61 

54.13 

54.52 

54.76 

54.83  — 

54.75    ^ 
23 

54.52 

54.15 

53.63 

53.02 

52.32 

51.56 
50.77 
49.96 


16 
30 
42 
55 
65 

74 
81 
87 
89 
90 

87 
82 
74 
65 
52 

89 
24 


87 
52 
61 
70 
76 

79 
81 


DmsUd^, 
tion. 


-75  20 


#f 


65 


106.40 
105.85 
104.70  "* 
102.99 


tlOO.76 

98.07 
95.01 
91.66 
88.07 
84.36 

80.58 
76.83 
73.19 
69.75 
66.56 

63.71 
61.26 
59.27 
57.79 
56.87 

56.51 
56.73 
57.53 
58.89 
60.76 

63.07 
65.76 
68.71 
71.82 
74.98 

78.06 
80.95 
83.51 
85.66 
87.31 

88.39 
88.86 
88.72 


171 
223 
260 


306 
335 
859 
871 
378 

375 
864 
844 
319 
285 


245 

199 

148 

92 

36 

22 

80 

136 

187 

231 

269 
295 
811 
816 
808 

289 
256 
215 
165 
108 

47 
14 


49.557 
8.955 


90.64 
-3.827 


+0.041 
+0.39 


+0.250 
+0.20 


lOCett. 
Mag.  4.9 


As< 


Higbt 

cenalon. 


h 
0 


in 


s      < 

66.011 
55.892  *^* 
55.771  *^ 
55.654  "^ 
55.544  ^*^ 

96 

55.448 
55.373  [I 

55.324  * 
55.306^ 

55.325  ** 

59 

55.384 
55.484  "» 
55.625  "* 
55.807  ^ 
56.026  **• 

251 

56.277 

56.553^ 

56.848 

57.154 

57.461 

57.760 
58.047 
58.314 
58.556 
58.767 

58.944 
59.086 


807 

299 

287 
267 
242 
211 

177 

142 
106 


59.192 
59.263  '^ 
59.300 


87 
8 

S2 
44 
66 


59.308 
59.286 
59.242 
69.176 
59.093 

68.995 
58.885 
58.766  ^^ 


98 


110 


DcoUnft- 
Uon. 


-  1  34 


n 


39.37 
40.08 
40.73 
41.28 
41.72 

42.00 
42.12 
42.05 
41.76 
41.24 

40.48 
39.48 
38.24 
36.79 
36.14 

33.33 
31.41 
29.42 
27.42 
25.47 

23.61 
21.90 
20.37 
19.05 
17.99 

17.20 
16.66 
16.40 


71 
65 

55 
44 

28 

12 

7 
29 
53 
76 

100 
124 
145 
165 
181 

193 
199 
200 

195 
186 

171 
lo3 
132 
106 
70 

54 
26 


16.38  — 
16.59  ^ 

40 

16.99 
17.64 
18.23 
18.98 
19.78 

20.60 
21.41 
22.18 


55 

60 
75 
80 
83 

81 
77 


55.069 
1.000 


41.70 
-0.028 


+0.061 
+0.39 


+0.002 
+0.21 


APPARENT  PLACES  OF  STABS,  1920. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ihington 
oTttM. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.    9.2 


Mar. 


19.1 
29a 
10.1 
20.0 
30.0 


Apr. 


9.0 

19.0 

28.9 

May    8.9 

18.9 

28.9 

June    7.8 

17.8 

27.8 

July    7.7 

17.7 
27.7 
Aug.  6.7 
16.6 
26.6 

Sept.  5.6 
15.6 
25.5 

Oct.  6.5 
15.5 

25.4 

Nov.    4.4 

14.4 

24.4 

Dec.    4.3 

14.3 
24.3 
34.3 


Mag.  2.2 


^^14 


Mean  Place 
Sec5,Taa5 


D^5,  D««a 


li     m 

•  H 

8 

53.96 
53^ 
98.29 
52.96 
^M 

52.38 
52.16 
62.01 
61.93 
61.98 

62.02 
62.19 
52.44 
62.77 
68.17 

63j«2 
64.11 
64.63 
65.16 
65.70 

56.22 
56.72 
57.18 
57.69 
57.96 

56.26 

68.51 

58.69 

68.81 

68w87  — 
1 

68.86 

68.80 

68.67 

68.60 

58.27 


33 
34 
83 

31 
97 

92 

IS 
8 

0 

17 
25 
38 
40 
46 

49 

fiS 
O 
54 

62 

50 
46 
41 
87 

80 

26 
18 
U 


PvcUii*- 
tioo. 


68.00 
67.70 
67.38 


18 
17 
» 

27 

80 
82 


-I-60  16 


n 


Mag.  3.9 


lUgtt 


16 


122 

166 


236 
258 
207 
287 
285 

282 
201 
162 
121 

78 


83.00 
82.84 
82.15 
80.93 

79.27 

77.21 
74.85 
72.27 
09.60 
66.93 

64.38 
62.06 
60.05 
68.43 
67.22 

56.49  jj 
66.26  — 
66.63  " 
67.31  ^ 
58.56*** 

168 

60.24 
62.31 
64.75 
67.46 
70.41 

73.52 
76.73 
79.99 
83.23 
86.37 

89.34 
92.08 
94.54 
96.63 
98.30 

99.51 
100.22 
100.39 


207 
244 
271 
295 
311 

321 
396 
324 
314 
297 

274 
246 
209 
167 
121 

71 
17 


0 


« 


52.033 
2.018 


61.83 
+1.752 


+0.072 
+0.39 


-0.114 
+0.22 


8 

19.811 
19.638 
19.461 
19.286 
19.123 

18.979 
18.864 
18.785 
18.753  — 
18.769  ^ 


178 
177 
175 
168 
144 

115 

99 


tlon. 


18.838 
18.960 
19.137 
19.366 
19.637 

19.945 
20.284 
20.643 
21.012 
21.384 

21.744 
22.089 
22.409 
22.700 
22.953 

23.168 
23.343 
23.476 
23.568 
23.617 

23.631 
23.610 
23.553 
23.469 
23.356 

23.222 
23.067 
22.896 


192 

177 


271 

308 

339 
869 
369 
872 
360 

345 
390 
291 
268 
215 

175 

133 

92 

49 

14 

21 

57 

84 

113 

134 

156 

171 


+88    3 


a  ScnlplMla. 

Mag.  4.4 


R%blt 


If 


72.09 
71.68 
70.70 
69.52 
68.05 

66.87 
64.55 
62.67 
60.80 
50.05 

57.49 
66.18 
55.21 
54.59 
54.86 

54.52 
55.08 
56.05 
67.35 
58.99 

60.91 
63.07 
65.39 
67.85 
70.37 

72.92 
75.42 
77.84 
80.14 
82.27 

84.18 
85.88 
87.29 
88.41 
89.18 

89.62 
89.69 
89.37 


51 
88 

118 

147 
168 

182 
188 
187 
175 
156 

181 
07 
62 
98 

16 

56 

97 

180 

164 

192 

210 
239 
246 
252 
235 

250 
949 
230 
218 
191 

170 

141 

112 

77 

44 

_7 

82 


6 


m 
54 


158 
166 


18.427 
1.270 


66.47 
+0.783 


+0.066 
+0.89 


-0.051 
+0.23 


8 

45.770 

45.612 

46.454 

45.300*" 

45.150  "^ 
125 

46.034 

44.982 

44.857 

44.818  — 

44.819  * 
43 

44.862 


76 


tion. 


144.958 

45.088 
45.267 
45.489 

45.746 
46.035 
46.347 
46.675 
47.008 

47.338 
47.656 
47.965 
48.226 
48.465 


91 

135 
179 
222 

257 


312 


333 

330 

318 
999 
271 
239 
901 


48.666 

48.825 

48.942 

49.017 

49.051  — 
5 


49.046 
49.005 
48.934 
48.887 
48.718 

48.583 
48.433 
48.275  *** 


41 

71 

97 

119 

135 


150 


-29  46 


tt 


90.52 

»^0^  IS 
91.14  — 

90.90  ^ 

90.30  ^ 
95 

89.35 

88.08 

86.47 

84.61 

82.48 

80.15 
77.63 
74.99 
72.29 
69.59 

66.98 
64.40 
62.04 
59.92 
68.10 

56.64 
55.55 
54.88 
54.63-^ 
M.82  *• 

61 

66.48 
56.41 
67.72 
59.32 
61.11 


127 
161 
186 
213 
233 

952 
904 
270 
270 
266 

253 
936 
912 
182 
146 


109 
07 


€    ^soinm. 
Mag.  4.4 


63.04 
65.00 
66.91 
68.71 
70.32 

71.67 
72.72 
73.44 


98 
131 
IflO 
179 
193 

196 
191 
180 
161 
135 

105 
72 


46.040 
1.152 


83.31 
-0.572 


ABOflDslon. 


b    ai 

0    SB 


8 

48.444 
48.323 
48.19» 
48.075 
47.957 


121 

194 
191 
118 
104 


47.853 
47.769  ^ 
47.710 
47.682  — 
47.694  ^ 

52 


+0.058 
+0.39 


+0.037 
+0.24 


47.746 
47.840 
47.979 
48.156 
48.372 

48.622 
48.898 
49.190 
49.496 
49.807 

60.112 
50.405 
50.678 
50.925 
51.147 

51.332 
51.487 
51.603 
51.687 
51.736 

51.757 
51.750 
51.715 
51.657 
51.581 


•4 

ISO 
177 
216 
250 

276 
292 

306 
311 
305 

203 
273 
247 
222 
185 

156 

116 

84 

49 

21 

7 
85 
56 
76 
94 


tlon. 


+  7  27 


n 


40.22 
39.50 
88.76 
88.00 
37.28 

36.63 
86.08 
85.64 
85.40 


72 

74 
76 
72 
65 

65 

44 

94 


85.38-? 
19 

35.57 

86.03 

86.72 

37.71 

38.93 


51.487 
51.379 
51.261  *^* 


106 


40.35 
41.98 
43.76 
45.61 
47.53 

49.44 
51.32 
53.08 
54.70 
56.14 

57.40 
58.41 
59.20 
59.76 
60.11 

60.23 
60.16 
59.96 
59.61 
59.12 

58.54 
67.90 

57.18 


46 

60 

99 
122 
142 

163 
178 
185 
192 
191 

188 
17J 
162 
144 
126 

101 
79 
66 
86 
12 

7 
20 
35 
49 
58 

64 

72 


47.365 
1.009 


84.99 
+0.131 


+0.062 
+0.38 


-0.008 
+0.25 


324 


APPARENT  PI.ACE8  OF  STAS8,  1920. 


FOR  THE  UPPER  TRANSIT  AT  WAfiHINGTON. 


Wi 


ashinctan 
eaaTmie. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.    9.2 

19.1 
29.1 
Mar.  10.1 
20.0 
30.0 

Apr.  9.0 
19.0 
28.9 

May  8.9 
18.9 

28.9 

June    7.8 

17.8 

27.8 

July    7.7 

17.7 
27.7 
Aug.  6.7 
16.0 
26.6 

Sept.  5.6 
15.6 
25.5 

Oct  5.5 
15.5 

25.4 

Nov.    4.4 

14.4 

24.4 

Dec.    4.3 

14.3 
24.3 
34.3 


Mean  Place 
Sec  S,  Tan  5 


/SYhouiloU. 

Mag.  3.4 


jottaslpn. 


Aaooosj 


1 


m 

i 


8 

31.426 
31.190 
30.956 
30.729 
30.518 

30.330 
30.172 
30.051 
29.973 
29.943 

29.965 
30.045 
30.179 
30.370 

30.6U 

30.900 
31.228 
31.587 
31.968 
32.360 

32.753 
33.135 
33.497 
33.830 
34.124 

34.372 
34.569 
34.713 
34.800 


286 
234 
227 
211 
188 


158 

121 

78 

30 

22 

80 
134 
191 
241 
288 


350 
381 
382 
383 


302 


284 
248 

197 

144 

87 


32 

34.832  — 

20 

34.812 
34.743 


34.630 
34.481 
34.300 

34.095 
33.873 
33.640 


113 

149 
181 
205 

222 
233 


D«cUna- 
tion. 


-47    8 


n 


62.17 
62.46 
62.25 
61.55 
60.39 

58.78 
56.77 
54.41 
51.76 

48.85 

45.76 
42.56 
39.30 
36.05 
32.91 

29.92 
27.17 
24.72 
22.63 
20.99 


29 

21 

70 

116 

161 

201 
236 
265 
281 
309 

320 
326 
326 
314 
288 

276 
246 
200 
164 
120 


19.79  ,, 
19.09 
38.91  — 
19.25  ** 
20.09  ^ 

132 


21.41 
23.16 
25.25 
27.63 
30.19 

32.83 
35.43 
37.90 
40.13 
42.05 

43.58 
44.67 
45.29 


176 

208 
238 
266 
264 

260 
247 
223 
192 
153 

108 
62 


30.844 
1.470 


50.21 
-1.078 


Mag.  5.3 


Right 
AsoflDskm. 


h    m 

1    3 

s 
57.978 
57.723 
57.459 
57.198 
56.951 

56.731 
56.550 
56.421 
56.352 
56.352 

56.423 
56.569 
56.786 
57.072 
57.417 


256 
264 
261 
247 
220 


181 
129 

68 
0 

71 

146 
217 
286 
345 
387 


57.8)4 

58.250 
58.714 
59.195 
59.679 

60.152 
60.606 
61.032 
61.422 
61.768 

62.066 
62.312 
62.505 
62.644 
62.729 

62.761 
62J43 
62.676 
62.564 
62.409 

62.218 
61.994 
61.746 


436 
464 
481 
484 
473 

454 
426 

380 

^298 

246 
193 
X30 

85 

18 

67 

112 

156 

191 

834 
848 


Dflclioa- 
tioa 


+54  31 


tt 


62.46 

62.28 
61.00 
60.45 
58.87 

66.94 
54.72 
52.31 
49.81 
47.32 

44.94 
42.78 
40.90 
39.38 
38.27 

87.62 
37.44 
37,73 
38.49 
39.68 

41.27 
43.28 
45.50 
48.04 
50.78 

53.65 
56.61 
59.60 
62.55 
65.41 

68.11 
70.56 
72.79 
74.67 
76.16 

77.23 

77.83 
77.95 


l» 

68 
115 
158 

198 

222 
241 
250 

249 
288 

216 
188 
153 

m 

65 

J8 

29 

76 

119 

158 

186 
227 
254 
274 
287 


286 
289 
285 
286 
270 

247 
291 
188 
140 
107 


60 
13 


56.122 
1.724 


42.96 
+1.404 


nCML 
Mag.  3.6 


KMOStDO. 


AMeOBJ 


I    4 


8 

34.871 
34.746 
34.618 
34.490 
34.368 

84.259 
34.168 
34.103 
34.068 
34.067  — 

40 

34.107 


125 
128 
138 
122 
188 


81 
65 
35 


34.190 
34.315 
34.482 
34.688 

34*927. 

35.195 

35.484 

35.788 

36.096 


83 
126 
167 
206 

238 


36.401 
36.697 
36.975 
37.229 
37.453 

37.646 
37.802 
37.923 
38.008 
38.060 

88^8 
38.067 
38.030 
37.969 
37.889 


268 
288 
304 
306 
306 

278 
254 
.224 

198 


166 
121 

65 
52 

J? 

11 
37 
61 
80 

'98 


37.791 
87.679  "* 
37.557  ^^ 


Deolioa- 
tfon. 


--10  35 

82.57 
83.29 
83.84 
84.20 


73 
55 

36 


13 

84.33  — 
7 

84.26 

83.94  ** 

83.40 

82.60 

81-^7 


80.28 

78.78 
77.07 
75.19 
73.17 

71.04 
68.88 
66.73 
64.66 
62.70 

60.91 
59.35 
58.06 
57.06 
56.38 

56.03 


55.98  — 
66.25  ^ 


64 

60 
103 
128 

150 
171 
168 
208 
218 

ao 

216 
207 

.166 
178 


156 
128 
100 


86 


56.78 
57.56 

58.51 
59.59 
60.74 
61.92 
63.08 

64.16 
65.14 
45.98 


63 

78 
85 

108 
115 
118 
116 
106 

96 

84 


33.914 
1.017 


81.26 
-0.187 


p  AsdnoiedM. 

Mag.  2.4 


Rlgbt 


n 


8 

16J62 
16.100 
15.932 
15.763 
15.600 


162 
168 
168 
163 
144 


15.456  ^^ 
15.335  ' 
15.248 

15.204  — 

15.205  ^ 

51 


15.256 
15.363 
15.520 
15.729 
15.984 

16.273 
16.596 
16.940 
17.298 
17.661 

18.015 
18.356 
18.678 
18.968 
19.228 

19.452 
19.637 
19.780 
19.887 
19.955 

19.986 
19.982 
19.946 
19.878 
19.787 

19.666 
19.524 
19.368 


.107 
157 
208 
355 
288 


323 
344 
358 
363 
354 

341 
822 
290 
260 
224 

185 

143 

107 

68 

31 


4 

36 

68 

91 

121 

142 
156 


Decline- 
tioa. 


+35  11 


ft 


62.52 
62.06 
61.27 
60.19 

58^ 

57.32 
55.66 
53.93 
52.24 
50.64 

49.22 
48.03 
47.15 
46.58 


46 

79 
108 
134 
1S8 

167 
172 
160 
160 
143 

110 

cs 

SI 


16 

46.42  — 

18 

46.60 
47.15 
48.09 
49.34 
50.92 


52.75 
54.79 
56.98 
59.30 
61.67 

64.03 
66.37 
68.62 
70.74 
72.69 

74.46 
76.01 
77.31 
78.34 
79.05 

79.47  ^ 
79.51  — 
79.26  ^ 


55 

94 
185 
158 
183 

204 
219 
232 
237 
236 

234 
325 
312 
195 
177 

155 

130 

103 

71 

43 


14.818 

1.224 


4S.23 
+01705 


+0.053 
+0.38 


+aa69 

+0.27 


+0.071 
+0.38 


-0.090 
+0.27 


+0.060 
+0.38 


+0.012 
+0.28 


+0.066 
+0.38 


-^.045 
+0.28 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


aaitilDcton 
nnTmi«. 


r  Piscinm. 
Mag.  4.7 


ASCSDSIDXL 


DecUna- 
tkm. 


f  PisdUBU 

Mag.  5.6 


RiBbt 


DwsUna- 

tiOQ. 


icTuoaiue. 
Mag.  5.0 


RlgM 

AaocDslon. 


tian. 


/*Pi»oliim. 
Mag.  5.3 


AaSSto. 


tion. 


Jan.  0.3 
10.2 
20.2 
30.2 

Feb.    9.2 


19.1 
29.1 
10.1 
20.1 
30.0 


Apr. 


9.0 

19.0 

28.9 

May     8.9 

18.9 

28.9 

June    7.8 

17.8 

27.8 

July    7.8 

17.7 
27.7 
Aug.  6.7 
16.6 
26.6 

Sept.  5.6 
15.6 
254S. 

Oct.  54^ 
15.5 

25^ 

Nov.   4.4 

14^ 

24.4 

Dec.    4.3 

14.S 
24.S 
34.3 


h 
1 

8 

16.362 
16.217 
16.063 
15.909 
15.760 

15.625 
15.514 
15.433 
15.389 
15.389 

15.437 
15.535 
15.683 
15.879 
16.117 

16.393 
16.700 
17.028 
17.368 
17.712 

18.052 
18.379 
18.685 
18.965 
19.214 

19.428 
19.606 
19.746 
19.849 
19.915 

19.947 


145 
154 
154 
140 
135 


111 
81 
44 

0 
4B 

98 
148 
196 
238 
276 

307 
328 
340 
344 
340 

327 
306 
280 
240 
214 

178 

140 

103 

66 

S3 

1 


19.948-- 
19.918  ^ 
19.861  " 
19.777  " 

106 

19.671 

127 
141 


191.544 
19.403 


+29  39 


II 


51 

70 

102 

123 

136 

146 

148 
143 
131 
112 


67.52 
67.01 
66.22 
65.20 
63.97 

62.61 
61.15 
59.67 
58.24 
56.93 

55.81 

54.33 
54.07-— 
54.15*  ® 

42 

54.57 
55.34 
56.44 
57.82 
59.48 

61.33 
63.35 
65.48 
67.67 
69.87 

72.03 
74,11 
76,08 
77.91 
79.56 

81.02 
82.25 
83.26 
84.00 
84.49 

84.69 
84.62 
84.26 


77 
110 
138 
166 
185 


202 
213 
219 
220 
216 

208 
197 
183 
165 
146 

123 

101 

74 

49 

20 


7 
36 


1  $ 


8 

34.136 
34.016 
33.891 
33.765 
33.643 

33.533 
33.440 
33.372 
33.336 
33.335  — 

40 

33.375 
33.459 
33.586 
33.755 
33.963^ 


120 
126 

126 
122 
110 


93 
68 
36 


84 
127 
160 


.241 


34.204 

34.476 
34.768 
35.074 
35.384 

35.689 
35.985 
36.264 
36.518 
36.745 

36.941 
37.103 
37.231 
37.326 
37.387 

37.417 
37.420 
37.396 
37,349 
37.280 

37.194 
37.091 
36.974 


272 
292 
306 
310 
305 


296 
279 
254 
227 
196 


162 

128 

95 

61 

30 

3 

24 
47 
60 
86 

t03 
117 


+  79 


u 


14.35 
13.63 
12.90 
12.17 
11.48 

10.85 

10.32 

9.92 

9.70 


72 

73 
73 
60 
68 

53 
40 
22 


9.68-? 

21 


9.89 
10.34 
11.05 
12.00 
13.21 


14.62 
16.23 
17.98 
19.83 
21.72 

23.60 
25.44 
27.18 
28.77 
30.19 

31.39 
32.38 
33.12 
33.65 
33.95 

34.05 
33.97 
33.72 
33.34 
32.85 

32J26 
31.61 
30.89 


45 

71 

06 

m 

141 

161 
175 
185 
180 
188 

184 
174 
150 
142 
120 

00 
74 
58 
30 
10 

s 

25 
88 

49 
50 

65 
72 


1  12 

8 

63.61 
63.05 
62.50 
61.97 
61.47 

61.02 
60.63 
60.32 

eom 

59.96 

59.91 
59.96 
60.12 
60.37 
60.72 

61.16 
61.67 
62.24 
62.86 
63.51 

64.17 
64,83 
65.46 
66.05 
66.58 

67.03. 
67.38 
67.63 
67.77 
67.81 


56 

55 
53 
50 
45 

30 
31 
23 
13 
5 

5 
16 
25 
35 
44 

51 
57 
62 
65 
66 

66 
63 
50 
53 
45 

35 

25 

14 

4 

"5 


67.73, 

67.54: 

67.27 

66.91. 

66.48 


65.99 
65.46 
64.91 


10 
23 

36 

43 

^40 

53 
55 


-69  17 


n 


79.76 
79.74 
79.12 
77.92 
76.17 

73.94 
71.27 
68.25 
64.94 
61.40 

57.75 
54.04 
50.35 
46.78 
43.39 

40.27 
37.48 
35,U 
33.19 
31.79 


2 

62 
120 
175 
223 

267 
902 
381 

354 
365 

371 


357 
830 
312 


270 
287 
102 
140 
88 

30.96  25 
30.71  — 
31.03  ^ 
31.94  ^^ 
33.39^ 

106 


35.35 
37.73 
40.47 
43.46 
46.59 

49.73 
52.76 
55.57 
58.04 
60.08 

61.62 
62.58 
62.96 


238 
274 


813 
814 

303 
281 
247 
204 
154 

06 
88 


1 


¥J 


+  3  11 


n 


41.394 
41.275 
41.148 
41.022 
40.901 

40.787 

40.692 

40.621 

40.580 

40.576  — 
34 

40.610 


119 
127 
126 
121 
114 


05 

71 
41 


40.685 
40.808 
40.972 
41.173 

41.410 
41.676 
41.963 
42.261 
42.567 

42.872 
43.168 
43.446 
43.702 
43.931 


75 
123 
164 
201 
237 

206 
287 
298 
306 
305 

206 
278 
256 


19^ 

164 

131 

00 

66 

84 


44.130 

44.294 
44.425 
44.521 
44.587. 

44.621' 
44.624  — 
44.603  ** 
44.557;  ^ 
44.489*  ^ 

44.404' 

44.302 

44.187^ 


102 

:ii8 


39.88 
39.13 
38.42 
37.76 
37.18 

36.70 
36.35 
36.17 
36.17 
36.37 

36.82 
37.51 
38.44 
39.60 
40.98 

42.56 
44.31 
46.15 
48.03 
49.94 

51.84 
53.62 
55.25 
56.72 
57.99 

59.01 
59.78 
60.31 
60.60 
60.66  — 

16 

60.50 
60.18 
59.72 
59.16 
58.49 

57.76 
57.02 
56.28 


75 
71 
66 

58 
48 

85 
18 
0 
20 
45 

60 

08 

116 

188 

158 

175 
184 
188 
101 
100 

178 
168 
147 
127 
102 

77 
58 
20 


32 
46 
56 
67 
73 

74 
74 


Mean  Place 
Sec  a,  Tan  5 


14.985 ; 
1.151 ' 


55.04 
+0.570 


32.994  k 
1.008' 


9.60 
+0.126 


63.426! 
2.829 ' 


63.89 
-2.646 


40.266 
1.002 


36.64 
+0.056 


-•»b> 


+0.066 : 

+0.38 


-0.036 
+0.29 


+0.0621 
+0.38   • 


-0.008 
+0.30 


+0.039  '* 
+6.38 


+0.168 
+0.31 


+0.062 
+0.38 


-0.004 
+0.32 
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Washinetan 
Mean  Tune. 


Jan.  0.3 
10.3 
20.2 
30.2 

Feb.    9.2 


Mar. 


10.1 
29.1 
10,1 
20.1 
80.0 


Apr. 


9.0 

19.0 

29.0 

May    8.9 

18.9 

28.9 

June   7,8 

17.8 

27.8 

July    7.8 

17.7 
27.7 
Aug.  6.7 
16.7 
26.6 

Sept.  5.6 
15.6 
25.5 

Oct.  5.5 
15.5 

25.5 

Nov.    4.4 

14.4 

24.4 

Dec.    4A 

14.3 
24^ 
34.3 


Mean  Place 
Sec  5j  Tan  a 


V  Piscinm. 
Mag.  4.7 


RlgW 

A8D6I18I0X1* 


h     81 

1  Ifi 


8 

5.289 
5.150 
6.002 
4.851 
4.705 

4.570 
4.457 
4.372 
4.322 
4.315 

4.353 
4.441 
4.578 
4.762 
4.989 

5.254 
5.550 
5.867 
6.199 
6.537 

6.871 
7.194 
7.497 
7.777' 


130 

148 
151 
146 
135 

113 
85 

50 


38 


88 
137 
184 
227 
265 

296 
317 
332 
338 
334 


323 
303 
280 
251 


.217 


183 

146 

110 

75 

42 


8.028 

8.245 
8.428 
8.574 
8.684 
8.769 

8.801. 
8.810  — 
8.790*' 
8.742  ^ 
'  8.668:  "^^ 

97 
8.571 
8.463 
8.819 


ai8 

134 


n  T>' 


3.894 
l.lil 


Declina- 
tion. 


+26  50 


»f 


49.56 
49.05 
48.30 
47.35 
46.22 

44.97 
43.65 
42.32 
41.05 
39.91 

38.93 
38.20 
37.74 
37.60 

37.78 

38.28 
39.12 
40.25 
41.65 
43.29 

45.10 
47.06 
49.10 
51.18 
53.26 

55.29 
57.22 
59.03 
60.68 
62.17 

63.46 
64.54 
65.41 
66.03 
66.42 

66.55 
66.42 
66.t)6 


51 

75 

06 

113 

126 

132 
133 
127 
114 

08 

73 
46 
14 

18 
50 

84 
113 
140 
164 
181 

196 
204 
208 
206 
203 

193 
181 
165 
149 
129 

108 
87 
62 


13 

13 
86 


0Gett. 

Mag.  3.8 


night 

Atcvnskm. 


38.29 
+0.506 


h    m 
1  20 

s 
2.501 
2.377 
2.247 
2.114 
1.986 

1.865 
1.763 
1.685 
1.633 


124 
130 
133 
128 
121 

102 
78 
52 


14 

1.619  — 
26 

1.644 

08 

100 
154 
191 
229 


1.712. 

1.821 
1.975 
2.166 

2.395 
2.655 
2.937 
3.232 
3.536 

3.841 
4.137 
4.418 
4.680 
4.913 

5.114 
5.287 
5.421 


260 
282 
295 
304 
306 

296 
281 
262 
233 

301 

173 
134 

5.524^^ 

6.590"'* 

■  87 
5.627 
5.630  «- 
6.610 
5.562 
6.493 

5.404! 


3 

90 
48 
60 


5.298 
6.177 


106 
121 


DecUoa- 

tiOQ. 


-  8  35 


It 

45.88 
46.68 
47.30 
47.76 
48.00 

48.03 
47.86 
47.43 
46.76 
45.88 

44.74 
43.36 
41.80 
40.02 
38;07 

36.03 
33.95 
31.83 
29.74 
27.78 

25.95 
24.34 
22.97 
21.89 
21.11 


80 
62 
46 
24 
3 

17 
43 
67 
88 
114 

138 
156 
178 
195 
204 

208 
212 
209 
196 
183 

161 
137 
108 

78 
47 


20.64 

20.48- 
20.63  ^ 
21.05  ^ 
21.71  ^ 


6  Gaaslopeise. 

Hag.  2.8 


AscensloQ. 


h      m 
1    2D 


s 

36.449 
36.136 
35.806 
35.473 
35.151 


313 
330 
333 
322 
296 


34.855  ^^ 

34.603 

34.406 

34.278 

34.227  — 
33 

34.260 

118 

201 

282 

354 

415 


34.378 
34.579 
34.861 
35.215 

35.630 
36.096 
36.898 
37.124 
37.659 

38.191 
38.705 
39.W2 
39.643 
40.049 


466 
502 
626 
635 

614 
487 
451 
406 
355 


22.59 
23.60 
24.71 
25.87 
27.01 

28.10 


101 
111 
116 
114 
109 


40.404 

40.704^ 

40.945^^ 

41.125^^ 

41.244"® 
58" 

41.302  " 

41.296 

41.233 

41.112 

40.936 


6 

63 

121 

176 


100 


29.10  """1 40.445 
2ft.96  *•]  40.142 


1.438 
1.011 


44.81 
-0151 


40.712- 


^7 
M3 


...■»■ 


DeolioA- 
tlon. 


+59  49 

It 

32.45  ,^ 
32.62  — 
32.27  ^ 
31.40  ^ 
30.05  ^^ 

177 
28.28 
26.17 
23.79 
21.24 
18.65 

16.11 
13.71 
11.56 

9.75 

8.33 

7.34 

6.82 

6.77  — 

7.21  ^ 

8.11  «« 
183 

9.44 


211 

288 
255 
259 
254 


240 
215 
181 
142 
99 


52 


11.17 

13.28 
15.69 
18.38 

21.27 
24.29 
27.40 
'30.52 
33.59 

36.56 
39.35 
41.91 
44.16 
46.03 

47.50 
48.51 
49.06 


173 
211 
241 


289 


802 
311 
312 
307 
297 

279 
266 
225 
187 
147 

101 
40 


7  nflBBicta. 
Mag.  3.4 


Right 

AsoenslDii. 


h     m 
1    24 


s 

54.321 
54.104 
53.881 
53.660 
53.450 

53.254 
53.083 
52.943 
52.842 
52.785 

52.778 
52.826 
52.925 
53.080 
63.286 

53.540 
53.835 
54.163 
54.517 
54.886 

55.261 
55.630 


217 


321 
910 

in 

171 

140 

101 

57 


47 
100 
156 


DecUott- 

tioo. 


-43  43 


*# 


52.54 
53.15 


61 


63.27  — 
62.90    ^ 


S4 
128 

171 


240 


264 


295 


876 


360 


55.984 
56.315 
56.613/ 


354 


56.872 

57.085  ^^* 

57.251  ^* 

57.366  ^ 

57.430,  •* 
J6 

57.445^ 
57.413*' 


52.06 

50.78 
49.07 
47.00 
44.60 
i  41.91 

39.01 

35.93^*^ 
;  32.76  '^" 
■  29.66  *^ 
!  26.41  ^ 

304 

23.37 
20.51 
17.91 
15.63 
13.74 

12.28 
11.30 
10.84  — 
10.88  * 
11.44  ^ 

105 

12.49 


256 
900 


180 
146 


98 


67.338 
67.224, 


16 

114 


34.154; 

1.^90 : 


12.62 
+1.720 


*■■  *i 


57.079 
56.905 


146 
174 


196 


66.709? 

56.497  f^  f  36.72 


13.99 
15.88 
18.10 
20.54 

23.13 
25.74 
28.27 
80.63 
32.72 

34.47 
35.82 


150 
180 


844 

260 

261 
253 


200 

175 

135 
90 


53.536 
1.384 


40.85 
-0.956 


+0.066 
+0.38 


\ 


-0.032      +0.060 


+0.82 


+0.37    i 

'     '    i 


+0.009 
+0.34 


+0.077 
+0.37    . 


-0.108 
+0.34 


1+0.052. 
+0.37 


+0.059 
+0.36 
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FOR  TH£  UPPER  TRAK8IT  AT  WAaHIHOTON. 


Jan.  0^ 
lOJ 
20^ 
30^ 

Feb.    »J 

19J 
29.1 
Mar.  10.1 
20J 
30.0 

Apr.  9.0 
19.0 
29.0 

May  8.9 
18.9 

28.9 

^une  7.8 
17.8 
27;8 

July    7.8 

17.7 

27.7 

Aug.    6.7 

16,7 
26.6 

Sept  6.6 
15.6 
25.d 

Oct.  5.6 
160^ 

25.6 

Kov.    4.4 

14.4 

24.4 

Dec.    4.4 

14.3 
24.8 
84«8 


]|ag.6i> 


R%iil 


1    25 


I 


18.23 

17.73 
17.21 
16.68 
16.17 

16.70 
15.29 
14.97 
14.76 
14.66 

14.66 

14.7^ 
15.06 
15.42 
15.89 

16.46 
17.08 
17.77 
18.40 
19.23 

19.96 

20.68 
21.36 
21.99 
22.57 

23.07. 
23.50 
23.84, 
24.09 
24.26 

24.34^ 

24.32 
24.20 
24.00* 
23.72 

23.37 
22.94 
22.46. 


s^ 

47 

41 
82 
22 
10 

I 

IS 
26 
37 
47 
56 


72 

74 

7a 

79 
68 

63 

58 
50 

43 

34 
26 
X7 

1 

2 

12 
20 
28 
35 

43 

48 


tiao. 


+69  61 


t* 


-84.03 
34.49 
84.38 
33.69 
32.45 

30.70 
28.53 
26.03 
23.30 
20.46 

17.61 
14w87 
12.34 
10.12 
8.26 

.  6.86 
6.93 
6.50 
5.69 
6.18 

7.26 

8.81 
10.78 
13.13 
15.81 

18.76 
21.92 
25.23 
!?8.61 
32.00 

.^.32 
38.50 
41.46 
44.12 
4P.42 

48J28 
49.65 
^.47 


68 

124 
175 

217 
260 
273 
284 


274 
35? 


186 
141 

92 
43 

9 

59 

108 

155 
197 
235 
268 
295 


316 

331 
338 
339 
332 

318 
396 


230 
186 

137 
82 


ilPlMtam. 
Mag.  3.7 


AaMonon. 


112 
85 
56 
16 

23 

71 

U4 
159 
20O 
239 


h    m 
1    27 

ia!283 
13.160  ^ 
13.029  "^ 
12.893*^ 
12.758^ 

125 

13.633. 

12*521 
12.436 
12.380 
12.364 

12.387 

12.453 
12.572 
12.731 
12.931 

13.170 
13.439 
13.731 
14.040 
14.354 

14.668* 

14.973 
15.264 
15.534 
15.779 

16.903 
16.176 
16.324 
16.441 
16.527 

16.678: 

16.599^ 
16.503 
16.562: 
16.604: 

16.424; 
16.325 
16.209. 


292 
309 
314 
314 

305 
291 
270 
245 
214 


183 

148 

117 

86 

51 

21 

6 
81 
58 

ao 

99 
116 


tfen. 


+14  66 


fi 


8.73 
8.10 
7.38 
6.68 
5.74 

4.80 
4.07 
3.32 
2.68 
2.18 


72 
80 
84 
85 

8S 

75 
64 

50 


1.90    , 

1.87  — 
2.08  ^ 
2.57  ^ 
3.32  ^* 

102 

4.34 


U8 
145 
102 
174 
181 

186 
184 
176 
166 
150 


5.67 

7.02 

8.64 

10.38 

12.19 
14.06 
15.89 
17.65 
19.31 

20.81 

22.14 
23.30 
24.26 
25.00 

25.94 

26.13 

26.17  — 

26.02  ^ 
31 

25.71 

25.27 

24.73 


i;S3 

1X0 
95 
75 
57 

37 
19 


44 
54 


40  OftMlvpeUa. 

Mag.  5.5 


Ail06Ml 


1    32 

f 

9.21- 
8.62 
8.00 
7.38 
6.77 

6.21 
5.71 
5.32 
5.04 

438 

4.86 
6.00 
5.26 
5.66 
6.18 

6.80 
7.50 
8.27 
9.09 
9.92 

10.76. 

U.58 

12.37 

13J0 

.  13.77 

14.36 
14.87 
15.28 
15.59 
15.80 


59 
63 
62 

61 
56 

50 
39 
28 
16 

J 

14 
26 

40 
52 
62 

70 
77 
82 
83 
84 

82 

79 
78 
67 
59 

Bl 

41 
81 
21 
10 


15.901 

15.89 
15.77 
15.56. 
15.^- 

14,82! 
14.3i;  ^ 
13.75 


1 
12 

32 
42 


56 


tfaa. 


+72  37 


ft 


2U 
248 

278 


291 


80.82 
80.96 
81.00  — 
80.43  *^ 
79.29  "* 

164 

77.66 
75.53 
73.06 
70.32 
67.44 

64.53 
61.70 
59.06 
56.60 
54.70 

63.12 
52.02 
51.42 
51.33 
51.76 

52.70 

54.11 
55.96 
58.22 
60.83 

63.73 

66.88 
70.19 
73.60 
77.05 

80.46 
83.75 

86.84 
89.67 
.92.19 

94.16 
95.69 
96.67 


264 

237 

199 
158 


110 

60 
9 

43 

94 

141 
185 


261 

290 

315 
331 
341 
345 

341 


309 
283 
246 
302 

154 

98 


Hag.  4.2 


Rigbft 


ti     m 
1    32 


I 

7.464 
7.279 
7.089 
6.891 
6.696 

6.613 
6.354 
6.227 
6.142 
6.106 

6.126 

6.201 
6.336 
6.528 
6.771 

7.060 
7.386 
7.742 
8.117 
8.501 

8.883 
9.256 
9.611 
9.942 
10.242 

10.507 
10.735 
10.924 
11.071 
11.177 

11.244 
11.273 
11.263 
11.218 
U.187 

ihm- 

10.883 
10.715 


175 
190 
198 
196 
183 

159 

127 

85 


19 


75 
135 
192 
243 


396 
356 
375 
384 
383 


373 
355 

331 
300 
265 


228 
189 
1«7 
106 
97 


10 
45 
81 

lis 

141 
168 


DwUda- 
XktL 


+41    0 


tr 


36.87 
35.72 
35.21 
34.34 
33.16 

31.71 
30.03 
28.23 
26.37 
24.53 

22.79 
21.24 
19.94 
18.94 
18.29 

18.01 
18.11 
18.59 
19.46 
20.67 

22.17 
23.94 
25.94 
28.13 
30.43 

32.80 
35.20 
37.68 
39.90 
42.11 

44.16 
46.04 
47.69 
49.10 
50.20 

60.98 
51.43 
51.51 


15 

51 

87 

118 

145 

168 
180 
186 
184 
174 

155 

130 

100 

65 

2$ 


10 

4i 

87 

121 

150 

177 

900 
919 
230 
237 

240 
235 
232 
221 
205 

188 
165 

141 
110 

78 


45 
8 


MeaaniK^e 
8ec5,1Wa5 


15.076. 
2.904 


12.76 
+2.726 


11.955, 
1.035'. 


1.90 

+0.267 


5.528, 
3.351- 


69.05 
+3a98 


5.681 
1.325 


21.10 
+0.870 


+0.087 
+0.37 


r*0.169 

+.0.36 


+0i)64 
+0.37 


-0.017 
tO.37 


+0.004 ; 

1+037  1 


-PJ96 
+0-W 


+0.070 

+037 


-0.053 
t030 


i 
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Waahingtan 
Mean  Tune. 


Jan. 


Feb. 


Kar. 


0.3 
10.3 
20.2 
30.2 

9.2 

19.2 
29.1 
10.1 
20.1 
30.0 


Apr. 


9.0 

19.0 

29.0 

May    8.9 

18.9 

28.9 

June    7.9 

17.8 

27.8 

July  *  7.8 

17.7 
27.7 
Aug.  6.7 
16.7 
26.6 

Sept.  6.6 
15.6 
26.6 

Oct.  6.6 
16.6 

26.6 

Nov.    4.4 

14.4 

24.4 

Dec.    4.4 

14.3 
24.3 
34.3 


Mean  Place 
Sec  a,  Tan  a 


TT  PlBOilUtl. 

Mag.  5.6 


Right 
AsccDslaa. 


b  m 
1  32 


8 

52.609 
52.489 
52.369 
62.225 
52.089 

51.963 
51.850 
51.762 
51.703 
51.681  — 

16 

51.697 


130 
130 
134 
138 
126 


113 
88 
£0 


51.760 
51.867 
62.020 
52.212 

52.441 
52.702 
52.989 
53.290 
63.601 

53.911 
64.216 
54.506 
54.774 
66.021 

55.237 
56.422 
65.575 
55.696 
65.782 

55.839 
66.866 
65.864 
65.838 
66.786 

55.7*08 
66.612 
66.502 


63 
107 
153 
192 
229 

261 
287 
301 
311 
310 

305 
289 
209 
247 
216 


183 

153 

120 

87 

57 

iff 

2 
36 
63 
77 

96 
110 


Declina- 
ti(»L 


+11  43 


ft 


63.22 
62.59 
61.87 
61.12 
60.36 

59.63 
58.95 
68.35 
57.86 
67.69 

67.51 
57.63 
58.03 
68.70 
59.59 

60.73 
62.06 
63.61 
65.30 
67.06 

68.88 
70.69 
72.46 
74.15 
76.66 

77;oi2 
78.19 
79.16 
79.93 
80.50 


63 

72 
75 
76 
73 

68 
60 
49 
27 

8 

12 
40 
67 
80 
114 

133 
155 
160 
176 
182 

181 
177 
169 
151 
136 

117 
97 
77 
57 
86 


80.86 
81.01 
81.02  — " 
80.88 
80.57 


16 

1 

14 
31 
41 


80.16 
79.64 
79.06 


62 

60 


51.282 
1.021 


r 


67.72 
•fO.206 


u  Penei. 
Mag.  8.8 


AsoeDsion. 


h     m 
1    33 


8 

6.337' 

6.127 

6.900 

6.666 

6.436 


210 
227 
234 
231 
215 


^•^189 
^•^31  ,51 

4  777  '"^ 

4.732 — 
16 


4.748 
4.829 
4.977 
6.187 
5.455 

5.774' 
6.135 
6.628 
6.941 
7.365 

7.789 
8.203 
8.596 
8.964 
9.298 


81 
148 
210 
268 
319 

361 
303 
413 
424 
424 

414 
393 
368 
334 
296 

9.594' 

9.848^ 
10.05&^^° 
10.223  ^^ 

10.342.^^^ 

.  74 

10.416'  28 

10.444  — 

10.429  ** 

10.371  " 

10.272  ^ 
136 

10.136 


9.965 
9.765 


171 

200 


Becllna- 

tioXL 


+48  13 


40.78 
40.81-— 
40.41  *^ 
39.59  ^ 
38.38  ^^ 

155 


36.83 
35.02 
33.01 
30.88 
28.73 

26.68 
24.77 
23.10 
21.73 
20.73 


181 
201 
213 
216 
205 


101 
167 
137 
100 
61 

20.12  ■ 
19.91  — 

20.13  ^ 
20.77  " 
21.80  ^^ 

139 


23.19 
24.91 
26.92 
29.15 
31.57 

34.i3 
36.77 
39.42 
42.06 
44.61 

47.06 
49.33 
61.37 
63.14 
54.61 

65.71 
56.42 
66.71 


172 
201 
223 
242 
256 

264 
265 
264 
255 
245 

2271 

304 

177 

147 

110 

71 
20 


4.363 
1.501 


24.16 
+1.120 


(Achemar.) 
Mag.  0.6 


Eight 
Lsoenskm. 


b 
1 


m 
34 


S   r 

44.860 
44.526" 
44.184 
43.845 
43.519 

43.219 
42.950 
42.724 
42.549 
42.432 

« 

42.380 
42.397 
42.484' 
42.640 
42.865 

43.152^ 
43.496 
43.888 
44.317 


334 
342 
3^ 
326 
300 


209 
2te 
175 
117 
52 


17 

87 
156 
225 
287 

344 
392 
429 
454 


44.771 

467 

'45.238 
45.704  ^^ 
46.157 


46.583 
^.972 

47.313 
47.595 
47.813. 
47.966 
48.047. 

48.057 
47.998 
47.876 
47.698 
•47.470 

47.199 
46.899 


453 
426 
380 
341 


282 
218 
153 
81 
JO 

59 

122 

178 

228 

,271 


46.573' 


300 
i326 


Declinft- 
tian. 


-67  38 


// 


49.36   - 

49.87  — 

49.82     * 

49.21  ^ 

48.08  "^ 
167 

46.41 


44.31 
41.78 
38.95 
36.81 

32.47 
28.96 
25.41 
21.89 
18.46 

15.20 

12.21 

9.56 

7.27 

6.46 


210 
253 
283 
314 
334 

351 
355 
352 
343 
326 

299 

228 
182 
131 


4.14  ^ 
3.35  Z 

3.15  — 
3.49  ^ 
4:43  ^ 

146 

5.89 

m 
234 

267 
290 
301 

300 
287 
365 


7.83 
10.17 
12.84 
16.74 

18.76 
21.76 
24.62 


27.27 

29.00^ 
188 

31.4$ 

32.88 

33.77 


140 
89 


44.169 
1.868. 


34.71 
-1.578 


a>  CassiopeUe. 
Mag.  6.5 


BigU 
AsoflDsloo. 


1    36 

■ 

s    ■ 
26.73 

26.30 
26.83 
25.36 
24.90' 

24.47 
24.0^ 
23.78 
23.66 
23.44: 

23.43 
23.54 
23.74 
24.06 
24.47 

24.98 
25.54 
26.16 
26.82, 
27.50 

28,17 
28.84 
29.48 
30.07 
30.62 

31.10 
31.52 
31.86 
32.13 
32.32 

32.42 
32.43 
32.37 
32.23 

32.01, 

* 

31.71' 
31.35; 
30.92^ 


13 

17 
47 
4» 
43 

38 
31 
23^ 
13 

1 

n 

30 

33 

41 
51 

66 
62 
66 
68 
67 

67 
64 
50 
66 

48 

43 

84 
37 
19 
10 

J 

6 
14 

S3 

90 

W 
48 


tioD. 


+67  3S 


tt 


41.61  — 

41.59     ^ 

41.01    ^ 

39.89  "^ 
102 

38.27 

205 

238 


36.22 
33.84 
31.21  ^** 


28.46 


275 


377 

25.69 
23.00^*^ 
20.51^ 
18.29^ 

16.43  ^^ 

14M 

14.99 
14.00  2 

13.51  — 

13.52  ^ 

14.02  ^ 
98 

16.00 

16.44  *** 
18.29  ^^ 

228 


20.52 
23.08 

25.90 
28.96 
32.14 
36.42 
38.72 

41.97 
46.09 
48.02 
60.67 
62.98 

64.88 
66.30 
67  J9 


258 
28^ 

305 
31» 
828 
830 
325 

813 
293 

265 
231 
190 

143 

80 


23.628 
2.629 


20.71 
+2.431 


+0.063 
+0.87 


-0.013 
+0.89 


+0.073 
+0.87 


-0.068 
+0.40 


+0.044; 
+0.36   ' 


+0.096 
+0.40 


+0.087 
+0.36 


-0.148 
+0.41 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Jan.  0^ 
10.8 
20.2 
30.2 

Feb.    9.2 

19.2 

29.1 

3Caj.  K).l 

20.1 

ao.o 

Apr.  9.0 
19.0 
29.0 

3Iay  8.9 
1S.9 

28.9 

June    7.9 

17.8 

27.8 

July    7.8 

17.7 
27.7 
Aug.  6.7 
10.7 
28.6 

Sept.  5.6 
16.6 
25.6 

Oct.  5^ 
15.6 

25.4 

Nov.    4*4 

14^4 

24.4 

Dec.    4.4 

14.3 
24.3 
34.3 


rPlsehaiu 
Mag.  4.7 


AaoS^CML 


1    37 


s 

17.265 
17.148 
17.021, 
16.888 
16.755 

16.627 
16.515 

16.424 
16.361 
16.333 


117 
137 
133 
133 
128 


113 
91 
83 
28 

12 


65 
90 


16.345 
16.400 
16.499 
16.642  ^^ 
16.825  *® 

222 

17.047 
17.301;  ^ 
17.578  ^ 
17.873  ^* 
18.179  ^ 

306 

18.485 
18.785 
19.073 
19.339 
19.583 

19.8001 
19.986r 
20.138 
20.25gt 
20.3481 

20.434f 
20.435t-^ 
20.4091  * 
20.360J  ^ 

'  72 

20.288 
20.196;  ^ 
20.087'^* 


300 
287 
267 
244 
217 

186 

152 

121 

80 

58 


28 


UOQ. 


+  54 


n 


72 
60 
67 
61 
53 

42 
26 


62.81 

62.09 
61.40 
60.73 
60.12 

59.59 
59.17 
58.91  ,, 
58.80  •- 
68.88    * 

81 

59.19 
69.72 
60.60 
61.61 
62.75 

64.18 
65.79 
67.52 
69.34 
71.19 

73.03 
74.80 
76.44 
77.94 
79.25 

80.33 
81.18 


53 

78 

101 

124 

143 

161 
173 
182 
185 
184 

177 
164 
150 
131 
108 

85 


81.77  *! 

82.14 ,; 

82.28-- 

6 

82.22 
81.97 
81.68 
81.07 
80.47 


79.80 
79.09 
78.37 


25 
39 
51 
60 
67 

71 
72 


^Penet. 
Uag.4.2 


jJ^ 


1 


m 
38 


8 

40.297 
40.077 
39.838 
39.689 
39.343 


220 
230 
340 
246 
233 

39.111  ^ 
38.906  ,^ 

38.624  '2 
38.566  — 

8 


38.574 
38.649 
38.793 


39.002 
39.272 


75 
144 

209 
270 


*324 


39.696 
39.964 
40.367 


40.793 
41.231 


368 
403 
426 
438 


.439 


41.670 
42.100 
42.512 
42.897 
43.248 

43.561 
43.832 
44.058 
44.237 
44.369 


430 
412 
385 
351 
313 

271 
226 
179 
132 
84 


44.453  „ 

87 

44.490— 
44.480  *® 
44.425  " 
44.326  ^ 

.139 

44.187 

44.010^^ 

43.802^ 


UoQ. 


+60  17 


tr 


27.55 
27.69 
27.37 
26.63 
25.48 

23.96 
22.16 
20,13 
17.96 
16.76 

13.62 

11.61 

9.82 

8.33 

7.19 


14 
32 

74 
115 
152 

180 
303 
217 
220 
914 

201 
179 
149 
114 
74 


^•^  84 
6.11-?? 

6.20  ® 
6.71  ^^ 
7.62  ®^ 

130 

8.92 
10.56  ^^ 


12.50 
14.70 
17.10 

19.66 
22.32 
25.02 
27.72 
30.37 

32.90 
35.28 
37.44 
39.35 
40.93 

42.16 
42.99 
43.40 


194 
220 
240 
256 


266 
270 
270 
265 
253 

238 
216 
191 
158 
123 


83 
41 


TCeti. 
ifag.  3.6 


Rlgm 

Afl0«IUl0IL 


k  to 
1  40 


22.160 
22.016 
21.872 
21.723 
21.675 

21.435 
21.310 
21.206 
21.133 
21.093 


134 

144 
149 
148 
140 


125 

104 

74 

39 

1 

21.092"" 

21.135  ^ 
21.223  ®^ 
21.354"^ 
21.528  ^^* 

213 


21.741 
21.987 
22.258 
22.649 
22.853 

23.169 
23.460 
23.749 
24.020 


24.265 


246 
271 
291 
304 
306 

301 
289 
271 
245 


.216 


24.481 
24.666 
24.815 
24.929 
26.008 


185 
•  149 


114 
79 
4€ 
25.054   J 

25.067  — 

25.050  " 
44 

70 

93 


26.006^ 
24.93^ 

24.843 
24.731 
24.603 


112 

128 


tion. 


-16  21 


tt 


88 
S8 

81 


34.18 
36.01 
35.59 
36.90 
35.94  — 

25 

36.69 
35.17 
34.35 
33,26 
31.91 

30.31 
28.49 
26.46 
24.28 
21.99 

19.62 
17.24 
14.91 
12.68 
10.63 

8.79 
7.23 
6.98 
6.07 
4.54 

4.38 
4,59 
5:15 
6.01 
7.12 

8.44 

9.91 
11.44 
12.97 
14.45 

15.80 
16.98 
17.96 


52 

82 

109 

135 

160 

182 
203 
218 
229 
237 

238 
233 
223 
205 
184 

156 

125 

91 

53 

16 

21 

56 

86 

111 

132 

147 
153 
153 
148 
135 

118 
98 


o  Piicliim. 
Mag.  4.5 


Right 
Asomsloo. 


1    41 


s 

11.358 
11.242 
11.114 


116 
128 


10.979  ^^ 


137 
129 

US 
03 
67 


10.842 

10.713 

10.695 

10.502 

10.435  3, 

10.405  — 
0 

10.414 
10.468 
10.664 
10.707 
10.892 

11.113 
11.367 
11.645 
11.941 
12.248 

12.556 
12.860 
13.150 
13.422 
13.671 

13.892 
14.082 
14.242 
14.371 
14.464 

14.529 
14.562 
14.668  — 
14.545  ^ 

44 

70 


64 

96 
143 

185 
221 

254 

278 
296 
307 
308 

304 
290 
272 
240 
221 

190 

160 

129 

08 

65 

63 


14.501 

14.431 
14.340 
14.231 


D«cUd»- 
Uon. 


+  8  45 


tt 


66 
60 
70 
68 
64 

56 

46 


01 
100 


24.12 
23.46 
22.77 
22.07 
21.39 

20.75 
20.19 
19.73 
19.44  "^^ 
19.32  — 

7 

19.39 
19.71 
20.28 
21.09 
22.12 

23.36 
24.80 
26.40 
28.11 
29.90 

31.71 
33.49 
35.20 
36.77 
38.20 

39.42 
40.44 
41.24 
41.82 
42.18 

42.32 
42.30 
42.13 
41.80 
41.36 

40.83 
40.24 
39.68 


83 

57 

81 

103 

124 

144 
160 
171 
170 
181 

178 
171 
157 
148 
123 

102 
80 
58 
86 
14 

2 

17 
83 
45 

52 

59 


Mean  Place 
Sec  a.  Tan  S 


15.977, 
1.004 


59.77 
•fO.089 


38.202; 
1.565 


10.72 
+1.204 


21,054 
1.042 


29.78 
-0.294 


10.012 
1.012 


19.97 
+0.154 


IV«*I><«a 
IMfDii^ 


+0.062 
1+0.36 


-0.006 
+0.41 


+0.075 
1+0.36 


-0.073 
+0.42 


+0.058 
+0.36 


+0.018 
+0.42 


+0.063 
+0.36 


-0.009 
+0.4S 


380 


APPARENT  PLACES  OF  STABS,  L9g0. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


Washliifftaa 
Mean  Tone. 


Jan.  0.3 
10.3 
20.2 
30.2 

Feb.    9.2 

19.2 
29.1 
Mar.  10.1 
20.1 
30.1 

Apr.  9.0 
19.0 
29.0 

May  8.9 
18.9 

28.9 

June    7.9 

17.8 

27.8 

July    7.8 

17.8 
27.7 
Aug.  6.7 
16.7 
26.6 

Sept.  5.6 
15.6 
25.6 

Oct.  6.5 
15.5 

25.5 

Nov.    4.5 

14.4 

24.4 

Dec.    4.4 

14.3 
24.3 
84.8 


€  SculptorU. 
Hag.  5.4 


Blgbt 


h     ai 
1    41 

8 

54.758 

54.610  ^^ 

54.453  ^" 

54.290  ^^ 

54.127^®^ 
158 

53.974 

53.836  ^^ 

53.722  ^" 

53.637  ^ 

53.587  ^ 
8 

53.579  "^ 

53.615  ^ 

53.697  ^ 

53.826  ^* 

54.000  "* 

214 

54.214 

54.466  ^* 

54.744^^ 

55.046^ 

55.361  ^^ 
319 

55.680 

56.997^^ 

56.302^ 

56.590^ 

56.862^ 

234 

57.086 
57.284 


198 


57.446  ^^ 


57.570 
57.657 


134 
87 
50 


57.707 
57.721 
67.701 
67.6621  ^ 
67.574  ^ 


14 

20 


102 


67.472 
67.348^ 
67.207 


124 
141 


DecUna- 
tiaa. 


-26  26 


tt 


73.80 
74.70 
75.25 


90 
55 


20 

75.45  -^ 
75.29  ^* 

49 

74.80 
73.94 
72.76 
71.27 
69.49 


67.46 
65.20 
62.77 
60.20 
67.56 

64.90 
62.29 
49.79 
47.46 
45.38 

43.59 
42.14 
41.08 
40.44  22 
40.22-^ 

22 

40.44 
41.07 
42.08 
43.42 


86 
118 
149 
178 
204 

225 
243 
257 
264 
266 

261 
250 
233 
208 
179 

145 

106 

64 


f  Cctt. 
Mag.  3.9 


Right 


45.04 

46.85 
48.79 
60.76 
62.69 
64.61 

66  J3 
67.61 
58.60 


68 

101 
134 
102 
181 

194 
197 
198 
182 
162 


h 
1 


47 


138 
109 


s 

31.866 
31.742 
31.609 
31.467 
31.325 

31.188 
31.063 
30.959 
30.882 
30.841 

30.837 
30.875 
30.957 
31.082 
31.250 

31.469 
31.700 
31.969 
32.256 
32.654 

32.869 
33.162 
33.452 
33.726 
33.977 

34.201 
34.394 
34.555 
34.683 
34.777 

34.83^  „ 

34.868 

34.869  — 

34.844  ^ 

34.794  ^ 
77 


124 
133 
^42 

142 
137 

125 

104 

77 

41 


88 

82 

125 

168 

200 


241 
209 

287 
298 
305 

803 
290 
274 
251 
224 

193 

161 

128 

04 

62 


34.717 

34.621 
34.506 


96 
115 


Decllna- 
tfam. 


-10  43 


tt 


49.50 
50.37 
161.06 
51.56 
51.81 

61.83 
61.62 
61.15 
50.42 
49.46 

48.23 
46.79 
45.11 
43.24 
41.22 

39.12 
36.94 
34.76 
32.63 
30.60 

28.75 

27.10 
25.71 
24.61 
23.86 

23.43 
23.36  — 
23.60  ^ 
24.16  ^ 
24.98     • 

100 


87 
68 
50 
26 
2 

21 

47 

73 

96 

128 

144 
168 
187 
202 
210 

218 
218 
213 
203 
185 

165 

139 

110 

75 

43 


25.98 

27.18 
28.46 
29.80 
3102 

32.36 
33.50 
34.49 


120 
128 
134 
132 
124 

^^ 
99 


aTriaagiali. 
tfag.3.6 


BIgllt 
AJcenaoo. 


li 


a 
32.652 
32.516 
32.364 
32.201 
32.037 


186 

152 
163 
164 
158 

31.879\^ 

31.736  ^^^ 

31.619 

31.535  Vi 

31.491  — 
8 

31.494 

31.546  *' 

31.650  ^^ 

31.805  ^^ 


201 
245 


32.006 

32.261 
32.530 
32.839 
33.168 
33.507 

33.860 

34.187 
34.512 
34.816  ^ 
35.096^ 

251 
36.347 
35.565^ 
35.751^^ 


279 
309 
329 
339 
343 

887 
325 


35.902 
36.018 


151 

116 
82 

lae.ioa  .. 

36.149i  *' 
36.165:— 
36.149  " 
36.103  ^ 

.  76 

36.027 
35.925  *® 
35.798  ^^ 


DepUna- 
tton. 


+29  11 


ff 


33.48 
33.19 
32.66 
'31.90 
30.94 

29.82 
28.58 
27.28 
25.98 
24.74 

23.64 
22.72 
22.04 
21.61 


29 
53 

76 

96 

112 

124 
130 
130 
124 
110 

92 
68 
43 


2L50  — 
19 

21.69 
22.19  *® 
23.01  ^ 
24.10  ^* 
25.42  ^^ 

156 

26.98 
28.69  "* 

183 


30.52 
32.43 
34.36 


191 
193 
193 


36.29 

38.17^** 
39.97  ^^ 
41.64 ''' 
43.18*" 

138 

44.56 
45.76"^ 
46.78  *^ 
47.59  " 
48.18  * 

86 

48.W,o 
48.64  — 

48.50  " 


€  Caasiopeiie. 

Hag.  3.4 


'BIrtt 
Afloanfllan. 


h  ID 

1  48 

s 

40.25 
39.90 
39.53 
39;ii 
38.75 

« 

38.39 
38.06 
37.79 
37.59 
37.47 

37.44 
37.51 
37.67 
37.92 
38.27 

38.68 
39.16 
39.69 
40.25 
40.84 

41.431 
42.01 

42.57 
43.1Q 
43.69 

44.93 

44.42 
44,74 
45.00 
45.20 


85 
87 
89 
89 
86 

88 

87 
90 
12 

8 

7 
16 
16 
85 
41 

48 
53 
56 

50 
80 

58 
56 

581 

49 

44f 


82 

M 
90 
12 


46.32    .. 
45.SS  — 
46.86    * 


45.28 
45.12s 

44.90( 
44.63 
44.30 


8 
16 
to 

07 


Deellna- 
tlon. 


+63  16 


58 


55.60 
56.18 


56.25  — 
55.76  ^^ 
54.75  *«* 

149 


53.27 
51.38 
49.15 
46.69 
44.09 

41.47 
38.93 
36.56 
34.45 


189 
223 
246 
200 


254 

237 
211 


32.67  *"^ 

139 

31.28 
30.32 
29.83 
29.81 
30.26 

31.17 
32.52 
34.26 
36.36 
38.76 

41.42 
44.29 
47.30 
50.39 
53.51 

66.67 
59.54 
62.32 
64.86 
67.08 

68.91 
70.30 
71.20 


96 

49 

2 

45 
91 

135 
174 
210 
240 
266 

287 
301 
800 
312 

806 

297 
27S 
251 
222 
ISJ 


139 

90 


Mean  Place 
Sec  S,  Tan  S 


63.704, 
1.107 


66.68 
-0.476 


30.664 
1.018' 


4B.86 
-0.189 


30.988 

1.146: 


22.W 
+0.559 


S7.361 
2.224 


36.68 

+1.987 


+0.056        +0.029      +0.059 
+0.36  !      +0.43       1+0.35 


+0.011 
+0.45 


+0.068; 
+0.35  \ 


-0.083 

+0.46 


1+0.085 
+0.35 


-0,118 
+0.46 


APPARENT  PLACES  OF  STABS,  1930. 
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FOK  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Jan.  0.3 
10^ 
20.2 
30.2 

Feb.    9.2 

19.2 
29.1 
Mar.  10.1 
29.1 
30.1 

Apr.  9.0 
19.0 
29.0 

May  B.9 
18.9 

28.9 

June    7.9 

17.8 

27.8 

July    7.8 

17.8 
27.7 
Aug.  8.7 
16.7 
20.6 

Sept.  5.6 
15.6 
25.6 

Oct.  5.5 
15.5 

25.5 

Nov.    4.5 

14.4 

24.4 

Dec.    4.4 

14.3 
24.3 
34JI 


Mean  Place 
8eca,Tana 


(Pisciitm. 

Mag.  4.8 


RigU 


1    « 


115 
126 
136 
138 
133 

lao 

100 
74 
39 


42 

87 

lao 

173 
211 


8 

26.068 
25.953 
25.827 
25.691 
25.55a 

25.420 
25.300 
25.200 
25.126 
25.087 

25.086 
25.128 
25.215 
25.345 
25.518 

25.729 

25.973  ^ 

26.243  ^^ 

26.533^ 

26.833^ 
305 

27.138' 

27.439**^ 

27.729  ^ 

28.002^^ 

28.251^ 
225 

28.47$ 

28.670  ^^ 

28.834  ^" 

28.96ft  ^ 

29.067  ^"^ 

29.176 

29.188  — 

29.172  ^ 

29.131  ^ 
•  66 


29.06$ 

28.979. 
28.873 


» 

106 


tion. 


+  2  47 


36.30 
35.60 
34.96 
34.40 

33.95 
33.63 


75 
7Q 
64 
56 
45 

32 


33.47  ^ 

33.48  ^ 


33.70 

34.12 
34.79 
35.67 
36.79 
38.12 

39.63 
41.30 
43.08 
44.93 
46.79 

48.61 
50.35  "* 

150 


22 
42 

«7 

88 

112 

133 

151 

167 

178 
185 
186 
182 


51.94 

53.37 
54.57 

55.^ 

56.27 
66,74 
56.96 
56.95 

56.72 
56.32 
55.78 
55.13 
54.40 

53.64 
52.86 
52.09 


143 
120 

98 


72 
47 
22 

1 
23 

.40 
54 

65 
73 
76 

78 

77 


24.735i 
1.001 


35.23 
+0.049 


40.062 
+0.35 


-0.003 
+0.46 


/^Ariettt. 

Mag.  2.7 


RigM 


130 

110 
76 


48 

06 

143 

185 

229 


I  sb 

s 

14.526! 
14.403"^ 
14.265*^ 
14.118  ""^ 
13.968  ^^. 

142 

13.826 

13.696 

13.586 

13.510 

13.468  — 
1 

13.469 

13.517 

13.613 

13.756 

13.941 

14.17a 
14.433 
14.724 
15.034 
15.352 

15.676 
15.994 
16.301 
16.587 
16.854 

17.992 
17.300 
17.475 
17.619 
17.732 

17.811; 
17.859 
17.879 
17.860 
17.828 

• 

17.76a 
17.668 
17.55ft 


10.70 

10.24 

9.65 

8.91 

8.06 

7.12 
6.16 
5.22 
4.34 
3.57 

2.95 
2.55 


991 
310 
318 
324 


318 
307 
286 
267 
238 

2QB 
175 
144 
113 
79 


48 
20 

13 
88 
68 

92 
112 


DecliBft- 

ttOQ. 


+20  25 


tt 


46 
59 
74 
85 
94 

96 
94 
88 

77 
62 

40 


2.40  — 
2.49     ^ 


^  Phoenicia. 

Mag.  4.4 


R%1 


Mpa. 


2.85 

3.48 
4.38 
5.50 
6.85 
8.38 

10.04 
11.78 
13.55 
15.32 
17.03 

18-67 
20,17 
21.55 
22.76 
23.80 

24.66 
25.34 
25.83 
26.15 
26.29  — 

3 

26.26 
26.05 
25.70 


36 
63 

90 
112 
135 
153 

166 

174 
177 
177 
171 
164 

ISO 
138 
121 
104 
86 

68 
49 
32 


21 
85 


h 
1 


12.984; 

1.067! 


8iM 

+0.372 


+O.066. 
+0.35; 


-O.022 
+0.46 


8 

27.157 
26.922 
26.675 
26.424 
26.177 

25.943 
25.730 
25.546 
25.400 
25.299 

25.249 
25.255 
25.317 
25.437 
25.614 

25.844. 

26.121 

26.438 

26.786 

27.156 


235 

247 
251 
247 
234 


213 
184 
146 
101 
50 


27.538. 
27.922 


6 

62 
120 

in 

230 

277 
817 
348 
370 
382 

384 


28.298 
28.654 
28.983 


'376 
356 
329 


292 


29.275 
29.525 
29.728 


260 


.203 


29.880 
29.979 

30.02^ 
30.020' 
29.967 
29.871 
29,733 


152 
99 
46 


53 

06 

138 

173 


29.560 
29.358f 


202 


29.133: 


:225 


D«cUiUk 
tloo. 


-46  41 


rt 


52.67 
53.52 


85 


53.88-^ 
53.72  ^* 
53.05  ^^ 

114 

51.91 


50.31 
48.30 
45.93 
43.24 

40.31 
37.17 
33.92 
30.60 
27.31 

24.10 
21.08 
18.29 
15.83 
13.75 

12,10 
10.95 
10.31 


160 
201 
237 
269 
293 

814 
S25 
832 
329 
321 

302 
279 
246 
208 
165 


115 
64 

10.22-^ 

10.68  ^ 
97 


11.65 
13,12 
15.02 
17.30 


147 
190 
228 
255 


19.85 

272 

22.57 
25.36  ^^ 
28.12 


30.72 

-35.11 

36.73 

'37.89 


276 
280 
236 
203 


162 
U6 


26.211 
1.458. 

L 


89^ 
-1^1 


+0.04^ 


+0.063 
+0^46 


i;Cett. 

Mag.  4.2 


RigW 


1    SB 


15.262 
15.125 
14.976 
14.817 
14.658 

14.503 
14.361 
14.240 
14.146 
14.085 

14.065 
14.087 
14.154 
14.270 
14.480 

14.630 
14.866 
15.133 
15.423 
15.728 


137 
149 
ISO 
150 
156 

142 

131 

94 

61 


22 

67 
116 
100 
200 

236 
267 
290 
305 
313 

16.041 
16.352  ^" 
16.655^ 
16.941'^ 
17.207^ 

.237 

17.444' 

2d7 

m 

138 
.101 


17,651 
17.824 
17.962 
18.063; 


66 

18.129? 

18.16L  — 

18.160    * 

18.130  ^ 

18.07^  ^ 
:  85 

17.987 

17.879f*^ 

17.751  *^ 


99 

68 

37 

4 


59.85 
60.84 
61.52 
61.89 
61.93^ 

29 

61.64 
61.03  •^ 
60i»  ^ 
58.85  "4 
57.33  "2 

179 

55.54 

53.50  »* 
51.27^23 

48.89  ^ 


Declina- 
tion. 


-21  27 


tf 


46.40 

43.87 
41.33 
38.88 
36.55 
34.41 

32.54 
30.97  *^^ 
29.77  ^^ 
28.94  ^ 
28.52 


349 

253 

254 
245 
233 
214 
187 


42 
0 


28.52 

28.93 
29.71 
30.84 
32.24 

33.88 
35.65 
37.50 
39.34 
41.10 

42.72 
44.12 
45.28 


41 

78 

113 

l40 

164 

177 
185 
184 
176 
162 

140 
116 


14.0951 
1.075* 


53.58 
-0.393 


+0.Q5ft' 
+0.35  ' 


+0.023 
+0.49 ' 
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APPARENT  PLACES  OF  STARS,  1920. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Tune. 


Jan.  0.3 
10.3 
20.3 
30.2 

Feb.    9.2 


Mar. 


19.2 
29.1 
10.1 
20.1 
30.1 


Apr. 


9.0 

19.0 

29.0 

May    9.0 

18.9 

28.9 

June    7.9 

17.8 

27.8 

Jnly    7.8 

17.8 
27.7 
Aug.  6.7 
16.7 
26.7 

Sept.  5.6 
16.6 
25.6 

Oct.  5.5 
15.5 

25.5 

Nov.    4.5 

14.4 

24.4 

Dec.    4.4 

14.4 
24.3 
84.3 


aHydxi. 
Mag.  3.0 


Ascension. 


h     m 
1    56 

s 
15,36 
14.96 
14.55 
14.14 
13.74 

13.35 
13.00 
12.70 
12.45 
12.26 

12.15 
12.11 
12.15 
12.26 
12.46 

12.74 
13.08 
13.48 
13.93 
14.41 

14.92 
15.44 
15.95 
16.44 
16.89 

17.30 
17.64 
17.92 
18.13 
18.25 

18.30 
18.26 
18.15 
17.97 
17.73 

• 

17.42 
17.08 
16.70 


40 
41 
41 
40 
39 

35 
30 
25 
19 
11 

4 

4 

11 
20 
28 

34 
40 
45 
48 
51 

52 
51 
40 
45 
41 

34 

28 

21 

12 

5 

4 

11 
18 
24 
31 

84 
88 


DecUna- 
tion. 


-61  57 


// 


47.29 
48.02 


73 


48.18  — 

47.76  *^ 

46.77  ^ 

152 

45.25 


43.24 
40,80 
37.98 
34.86 

31.49 
27.95 
24.33 
20.72 
17.18 

13.80 
10.66 

7.83 

5.37 

3.40 

1.92 
0.98 
0.63  — 
0.87  ^ 
1.70  ® 

139 

8.09 


201 
244 
282 
312 
337 

354 
362 
361 
354 
338 

314 
283 
246 
197 
148 


94 


4.99 

7.34 

10.05 

13.03 

16.15 
19.30 
22.37 
25.22 
27.76 

29.88 
31.52 
32.62 


190 
235 
271 
298 
312 

315 
307 
285 
254 
212 

164 

no 


60  OasslopeUe. 
:.  4.1 


Ascension. 


li     m 
1    56 

8 

38.31 
37.78 
37.19 
36.59 
35.98 

35.41 
34.89 
34.46 
34.12 
33.91 

33.82 
33.86 
34.06 
34.38 
34.82 

35.38 
36.02 
36.74 
37.51 
38.32 

39.14 
39.96 
40.75 
41.51 
42.21 

42.85 
43.40 
43.88 
44.27 
44.56 

44.75 
44.82 
44.79 
44.66! 
44.42 

44.0» 
43.65 
43.14 


53 

50 

60 
61 
57 

52 
43 
34 
21 
9 

4 

20 
32 
44 
56 

64 
72 
77 
81 
82 

82 
79 
76 
70 
64 

55 

48 
39 
29 
19 

7 

r 

3 
13 
34 
83 

44 

61 


Deolina- 
tioiL 


+72     1 


ft 


85.82 
86.74 


92 


87.08  — 

86.84  ^ 

86.00  ^ 
135 

84.65 


185 
225 
257 
275 
285 


82.80 
80.55 
77.98 
75.23 

72.38 
69.55 
66.84 
64.37 
62.21 

60.42 

59.07 

68.18  Z 

57.79  - 

57.90  " 
61 

58.51 


283 
271 
247 
216 
179 

185 


59.59 
61.13 
63.08 
65.39 

68.04 
70.95 
74.07 
77.33 
80.67 

84.02 
87.31 
90.44 
93.36 
95.97 

98.20 
99.97 
101.23  ** 


106 
154 
195 
231 
265 

291 
312 
326 
834 
835 

329 
813 
292 

261 
223 


177 


y  AnAromete  pr. 
Mag.  2.3 


A^SSSL. 


1    6B 


s 

60.896 
60.725 
60.536 
60.332 
60.125 


171 
189 
204 
207 
203 


59.922 
59.738  ^^ 
69.585  *** 
59.469  "® 
59.401  ^ 

15 

59.386 


59.431 
59.535 
89.697 
59.916 

60.186 
60.496 
60.840 
61.209 
61.593 

61.985 
62.370 
62.742 
63.096 
63.425 

63.721 
63.984 
64.210 
64.397 
64.544 

64.651 
64.718i 
64.744 
64.720 
64.677 


45 
104 
162 
219 
270 

309 
345 
369 
384 
392 

385 
372 
354 
329 
296 

263 
226 
187 
147 
107 

67 


64.590 
64.465 
64.309 


15 
82 

87 

125 
156 


DeoUna- 
tkm. 


+41  56 


/» 


61.12  „ 
61.25  — 
60.99  ^ 
60.36  ^ 
59.41  ^ 

123 

58.18 


149 
168 
176 
180 
175 


56.69 
55.01 
53.26 
51.45 

49.70 
48.09 
46.68 
45.62 
44.68 

44.17  ,3 

44.02  — 

44.23  ^^ 

44.82  ^ 

45.73  ^^ 
122 

46.95 


161 

141 

116 

84 

51 


48.47 
50.22 
52.19 
54.28 

56.49 
58.75 
61.03 
63.29 
65.47 

67.55 
69.48 
71.23 
72.76 
74.04 

75.02 
76.70 
76.01 


152 
175 
197 
209 
221 

226 
228 
226 
218 


193 
175 
183 
128 
98 


68 
31 


aAiletig. 

Blag.  2.2 


BWion. 


Asoens 


h    m 
2    t 


s 

41.215 
41.093 
40.952 
40.803 
40.645 

40.491 
40,351 
40.230 
40.142 
40.087 

40.077 
40.111 
40.196 
40.331 
40.500 

40.732 
40.992 
41.270 
41.587 
41.900 

42.238 
42.564 
42.877 
43.176 


122 
141 
119 
168 
154 


140 

121 

88 

55 

10 

84 
85 

185 
178 
223 

260 
287 
308 
322 
329 

396 
313 
299 
279 


43.455 

250 

43.705 
43.928^ 
44.119  ^^ 
44.280  ^•^ 
44.40&^ 

94 

44.502 
44.566 
44.590 
44.590 
44.560 

44.509 
44.423 
44.314 


64 
88 
0 
80 
60 

86 
100 


Declina- 
tion. 


+23     5 


f» 


13.24 
12.88 
12.34 
11.66 
10.85 

9.92 
8.93 
7.92 
6.93 
6.04 

5.30 
4.71 
4.36 


36> 
M 

6S 
81 

8a 

99 

101 

W 


74 
35 


4.26  — 
4.40   ^* 

44 


4.84 
5.55 
6.50 


71 
95 


7.70  *^ 


9.07 

10.63 
12.28 
13.99 
15.73 
17.45 


137 
15« 

165 

in 

174 
172 
168 


156 


19.13 
20.69 
22.15  ^** 
23.46  "^ 
24.61 


115 
08 


25.59 
26.40 
27.05 
27.54 
27.83 

27.97 
27.89 
27.63 


81 
65 

49 
28 
U 

8 
26 


Mean  Place 
Sec  8,  Tan  a 


14.490 

2.127 


31.73 
-1.877 


34.230 
3.243 


66.10 
+3.085 


58.88r 
1.345 


47.53 
+0.899 


39.559 
1.087 


5.30 
+0.426 


IM,  D<«8 


+0.037 
+0.35 


+0.110 
+0.49 


+0.101 
+0.35 


-0.180 
+0.49 


+0.073 
+0.35' 


-0.052 
+0.50 


+0.067 
+0.34 


-0.024 
+0.51 


APPARENT  PLACES  OF  STARS,  1920, 
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FOB  THE  UFPEB  TRANSIT  AT  WASHINGTON. 


iMhfngtfln 
aaaTnne. 


Jaiu  0.3 
10.3 
20.3 
30.2 

Feb.    9.2 

19.2 

29.1 

Mar.  lOa 

20  JL 

aoj 

Apr.  9.0 
19.0 
29.0 

May    9.0 

18.9 

28.9 

June    7.9 

17.8 

27.8 

July    7.8 

17.8 
27.7 
Aug.  6.7 
16.7 
26.7 

Sept.  5.6 
15.6 
25.6 

Oct.  5.5 
15.5 

25.5 

Nov.    4.5 

14.4 

24.4 

Bee.    4.4 

14,4 
24.3 
34.3 


i9  VxtaagiiU. 
Uag.3.1 


Right 


h 
2 


i 


9 

48.534 

48.392 
48.227 
48.052 
47.868 


143 
165 
175 
184 
179 


165 


47.689 

47.524 

47.385^ 

47.278 

47.213 


107 

65 
17 


47.196 
47.232 
47.322 
47.469 
47.66^ 

47.906 
48.189 
48.501 
48.840 
49.194 

49.552 

49.909 
50.256^* 
50.585^ 
60.890^ 

280 

51.170 
51.415 


36 

00 

147 

1»5 

342 

383 
812 
339 
354 

358 

357 


345 
313 


51.628 
51.807  ^^ 
51.950 

52.058 
52.129 
52.163 
52.164 
52.129 


143 
106 

71 

34 

1 

35 

68 


52.06L 

51.958. '«* 
51,830 


128 


DecUna- 
iion. 


+34  36 


tt 


45.57 
45.54 
45.18 
44.57 
43.69 

i2.58 
41.32 
39.90 
38.44 
36.99 

35.62 

34.38 
33.36 
32.57 
32.09 

31.91 
32.06 
32.52 
33.31 
34.37 

35.69 
37.24 
38.96 
40.81 
42.74 

44.73 
46.72 
48.68 
50.57 
52.36 

54.03 
55.53 
56.87 

58.02 
58.93 

59.59 
59.98 
60.12 


3 

36 

61 

88 

111 

136 

142 
146 
145 
137 

134 
102 

79 

48 

_18 

15 

46 

79 

106 

132 

155 
172 
185 
193 
199 

199 
196 
189 
179 
167 

150 

134 

115 

91 

66 

39 
14 


MCassiofete. 

Vag.6.2 


Aacenaon. 


2 


5 


8      • 

14.42 
14.04 
13.63 
13.19 
12.74 

12.31 
11.91 
11,57 
11.30 
11.12 

11.04 
11.07 
11.20 
11.43 
11.76 

12-18 
12.69 
13.24 
13.85 
14.48 

15.13 
15.77 
16.41 
17.01 
17.58 

18.09 
18.56 
18.96 
19.29 
19.56 

19.74 

19.85 
19.87 
19.81 
19.68 

19.47 
19.18 
18.84 


38 
41 
44 

45 
43 

40 
34 

37 
18 

3 
13 
38 
83 
43 

51 
55 
61 
63 
65 

64 
64 
60 
67 
51 

47 
40 
33 
37 

18 

11 
2 

6 
13 

21 

29 
34 


DedftDa- 
UfA. 


+66    8 


fi 


79.37 
80.27 
80.62 
80.42 
79.69 

78.44 
76.74 
74.65 
72.27 
69.69 

67.03 
64.38 
61.86 
59.54 
57.52 

55.86 

54.58 
53.77 


90 
85 

30 

73 

135 

170 
309 
238 
358 
366 

365 

252 
232 
302 
167 

127 
81 


36 
53.41 -? 

53,53  " 

58 

54.11 


55.14 
56.60 
58.43 
60.62 

63.10 
65.82 
68.73 

71.79 
74.91 

78.04 
81.09 
84.03 
86.76 
89.21 

91.30 

92.98 
94.19 


103 
146 
183 
219 
248 


272 

291 
306 
312 
313 

305 
394 
373 
245 

209 


168 

121 


#Pezaei. 

Uag.5.4 


Blgltt 


2    8 


8 

18.874 
18.668 
18.436 
18.185 
17.927 


306 

332 
251 
358 

363 


44 


56.89 
57.33 
57.34  — 


17.675 

17.443  ^ 

17.244  ^^ 

17.090  ^^ 

16.992  ^ 
37 

16.95^ 

16.987  ^ 

103 


17.090 
17.260 
17.497 

17.793 
18.139 
18.526 
18.942 
19.378 


170 
237 

396 

346 
387 
416 
436 
446 


ISI.824 
20.266**^ 
20.697  ^^ 
21.110  **^ 
21.493  ^ 

350 

21.843. 


22.157 
22.428 
22.655 
22.837 


314 

271 
227 
182 
135 


87 


22.972 

23.059   ,, 

*  39 

23.098  — 

23.088  ^^ 

23.030  ^ 
•   105 

22.925 

149 

188 


22.776 
22.588 


Djcltai 


Unft- 


+50  41 


ft 


56.91 
56.06 

54.83 
63.27 
51.45 
49.44 
47.32 

45.21 

43.17 
41.28 
39.64 
38.28 


43 

85 

133 

156 
182 
201 
212 
211 


304 

180 
164 
136 
100 

37.28 
36.65^ 
36.42  — 
36.59  " 
37.16  ^^ 

94 


38.10 
39.39 
41.00 
42.88 
44.99 

47.28 
49.70 
52.22 
54.77 
57.31 

59.79 
62.17 
64.39 
66.39 
68.13 

69.57 
70.65 
71.34 


139 
161 

188 
211 
229 


343 
352 
355 
354 

348 


388 
322 
200 
174 
144 


108 
60 


I^Cett. 
Mag.  4.5 


Right 


h    ai 

2    8 


9 

46.942 
46.833 
46.707 
46.569 
46.425 

46.282 

46.148 
46.033 
45.943 
45.887 

45.869 
45.894 
45.964 
46.080 
46.239 


100 
126 
138 
144 
143 


184 

115 

00 

56 

18 

35 

70 

116 

159 

200 


46.439 

46.674  ^ 

46.939  ^ 

47.225  ^ 

47.525  ^ 
306 

47.831 


304 

297 


48.135 
48.432 
48.715  ^ 
48.977  ^ 

239 

49.216 

49.428 
49.611 
49.763 
49.885 

49.977 
50.039 
50.071 
50.076  -^ 

50.052  ^ 

50 

50.002 

49.927 
49.829 


212 
183 
152 
122 
02 


62 
82 


75 
98 


Decline 
tloii. 


+  8  28 


n 


21.90 
21.25 
20.58 
19.92 
19.29 

18.70 
18.19 
17.79 
17.52 


65 

67 
66 
63 
50 

51 
40 
27 


17.41  ii 

1 

17.48 
17.77 
18.28 
19.03 
19.99 


21.18 
22.54 
24.05 
25.70 
27.40 

29.12 
30.80 
32.41 
33.91 
35.26 

36.41 
37.36 
38.08 
38.59 

38.87 

38.97 

38.88 
38.63 
38.27 
37.80 

37.26 
36.66 
36.02 


31 

51 

71 

94 

119 

136 
151 
165 
170 
173 

168 
161 
150 
135 
115 


95 
73 
51 
38 
10 

9 

35 
36 

47 
54 

60 
64 


Mean  Place 
Sec  5,  Tan  S 


D^a,  Dwa 

D^a,D«5 


46.653 
1.215 


34.30 
+0.690 


10.970 
2.473 


61.25 
+2.262 


16.482 
1.579 


41.73 
+1.222 


+0.071 
+0.34 


-0.039 
+0.52 


+0.093        -0.128     1+0.078'       -0.069 
+0.34  +0.53       1+0.34  '       +0.53 


45.442 
1.011 


18.94 
+0.149 


+0.063 
+0.34 


-0.008 
+0.63 
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APPARENT  PLACES  OF  STARS,  1920. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean  Tone. 


fi  VonaolB. 
Mag.  5.2 


night 

Asoeoaiaii. 


Jan.  0.a 
10.3 
20.3 
30.2 

Feb.    9.2 


Mar. 


19.2 
29.2 
10.1 
20.1 
30.1 


Apr. 


9.0 

19.0 

29.0 

May    9.0 

18.9 

28.9 

Jiine    7.9 

17.9 

27.8 

July    7.8 

17,8 
27.7 
Aug.  6.7 
16.7 
26.7 

Sept.  5.6 
15.6 
25.6 

Oct.  5.6 
15.5 

25.5 

Nov.    4,5 

14.4 

24.4 

Dec.    4.4 

14.4 
24.3 
S4.3 


Mean  Place 
Sec  5,  Tan  3 


Df  Of  D^a 
IV^,  I>»« 


2    9 

s 

23.999 
23.840*^ 
23.665  ^'* 
23.481  *^ 
23.293  ^^ 

184 

23.108 
22.936 
22.785 
22.662 
22.575 

22.528 
22.527  — 
22.575  ^^ 
22.672  ^ 
22.818  "• 

191 

23.009 


172 

151 

123 

87 

47 


23.240 
23.506 
23.800 
24.113 

24.437 
24.765 
25.087 
25.394 
25.682 

25.942 
26.171 
26.364 
26.520 
26.637 

26.714 
26.753 


231 

QAA 

mn 

294 
813 
324 

828 
822 
807 
288 
260 

229 
193 
156 
117 
77 


89 

26.755  — 
26.720  ^ 
26.653  ^ 

98 


26.555 
26.429 
26.281 


126 
148 


PecUnap 

tUML 


-31    5 


tt 


65.59 
66.69 
67.41 


no 

72 


7Tziasgiill. 
Mag.  4.1 


Rigbt 

ASOCDfllOD. 


82 

67.73  — 
67.63  ^^ 

49 


67.14 
66.25 
64.97 
63.36 
61.43 


59.20 
56.75 
54.09 
51.30 

48.44 

45.56 
42.73 
40.04 
37.54 
35.31 

33.39 

31.86 

30.75 

30.11  ^^ 

29.93  — 
30 

30.23 

31.00 

32.20 

33.77 

35.65 


89 
128 
161 
198 
223 

245 
266 
279 
286 
288 

283 
260 
250 
223 
192 

158 

111 

64 


37.77 
40.03 
42.35 
44.63 
46.77 

48.72 
50.38 
51.72 


77 
120 
157 
188 
212 

226 
232 
228 
214 
195 

166 
134 


22.820 
1.168 


56.29 
-0.603 


h     |n 
2    12 


+0.053 
+0.34 


+0.034 
+0.54 


35.077 
34.943 
34.784 
34.611 
34.430 

34.250 
34.084 
33.933 
33.826 
33.753 

33.721? 
33.754 
33.834 
33.968 
34.154 

34.387 
34.661 


134 
1S9 
173 
181 
180 

166 

146 

112 

73 

26 

27 

80 

134 

186 

233 

274 
307 


tiom. 


34.968 
35.300  ^ 
35.648  ^® 

35i 

36.002 


36.354 
36.699 
37.028 
37.334 

37.615 
37.865 
38.083 
38.268 
38.418 

38.532 

38.612 

38.657 

38.666  — 

38.640  ^ 
61 

38.579 


352 
345 
329 
306 
281 

250 
218 
185 
150 
114 

80 
46 


38.488 
38.365 


01 
123 


+33  28 


ft 


50.95 
50.93 
50.62 
50.06 
49.25 

48.22 
47.01 
45.69 
44.31 
42.93 

41.62 
40.45 
39.47 
38.73 
38.26 

38.10 
38.25 
38.70 
39.46 
40.49 

41.77 
43.25 
44.91 
46.69 
48.55 

50.45 
52.35 
54.21 
56.00 
57.69 

59.27 
60.70 
61.97 
63.04 
63.92 

64.56 
64.96 
65.10 


2 

31 

56 

81 

103 

121 
132 
138 
138 
131 

117 

98 
74 
47 
16 

15 

45 

76 

108 

128 

148 
166 
178 
186 
190 

190 
186 
179 
160 
158 

143 

127 

107 

88 

64 

40 

-14 


STCett. 

Mag.  5.7 


AsoeoAm. 


h 
2 


tn 
12 


33.169 
1.199 


40.44 
+0.661 


+0.071 
+0.33 


-0.037 
+0.55 


s 

60.881 
60.767 
60.638 
60.496 
60.349 

60.204 
60.064 
59.944 
59.849 
59.783i 

59.756 
59.770 
59.829 
59.931 
60.079 

60.267 
60.490 
60.742 
61.018 
61.310 

61.609 
61.910 
62.203 
62.484 
62.747 

62.986 
63.197 
63.380 
63.532 
63.655 

63.743 
63.803 
63.830 
63.830 
63.804 

63.749 
63.669 
63.564 


114 
129 
142 
147 
145 


140 

120 

95 

66 

27 


14 

50 

102 

148 

188 

223 
252 
276 
292 
299 

301 
293 
281 
263 
239 


211 
183 
152 
123 

88 


60 
27 
0 
26 
56 

80 
105 


tiOB. 


-  6  47 


ft 


27.20 
28.13 
28.92 
29.53 
29.94 

30.14 
30.13 
29.91 
29.43 

28.72 

27.79 
26.60 
25.19 
23.60 
21.82 

19.88 
17.88 
15.82 
13.76 
11.78 

9.91 
8.22 
6.75 


93 
79 
61 
41 
20 

1 
22 
48 
71 
93 

119 
141 
139 
178 
194 

200 
206 
206 
198 
187 

169 
147 


5.55  ^^ 


91 
63 


4.64 

4-^1    26 

3.75  — 
3.78    ^ 


4.13 
4.73 

5.58 
6.60 
7.73 
8.95 
10.18 

11.38 
12.51 
13.52 


35 
60 

85 

02 
13 
22 
23 
20 

13 
01 


59.506 
1.007 


25.06 
-0.119 


+0.060 
+0.33 


+0.007 
+0.55 


<^  Xzidaiii. 
Mag.  3.8 


Aaosialoo. 


h     In 
2    13 


8 

40.074 
39.804 
39.516 
39.218 
38.920 

38.631 
38.362 
38.121 
37.919 
37.763 


270 

288 

208 
296 
289 


280 
241 
202 
156 
102 
37.661 

37.619  — 
37.639  ^ 
37.724  ^ 
37.872  ^^ 

209 


38.081 
38.345 
38.658 
39.012 
39.396 

39.801 
40.214 
40.625 
41.021 
41.394 

41.733 
42.031 
42.279 
42.473 
42.610 

42.689 
42.709 
42.673 
42.582 
42.442 

42.258 
42.035 
41.780 


264 
313 
354 

384 

405 

413 
411 
306 
373 
339 

298 
248 
194 
137 
79 


J? 
86 

91 

140 

184 

223 

265 


Deelina- 
tlon. 


-51  52 


n 


69.82 
70.91 
71.47 
71.47 
70.95 

69.90 
68.37 
66.39 
64.02 
61.30 

58.30 
55.08 
51.72 
48.28 
44.84 

41.48 
38.29 
35.33 
32.69 
30.44 

28.65 
27.35 
26.60 


100 

50 

O 

52 
105 

153 
198 


272 

300 


336 
344 
344 

336 

310 
296 
264 
225 
179 


130 
75 


26.41  i? 
26.79   ^ 

97 

27.76 

148 
196 
235 
260 
290 

300 
299 

286 
262 
229 

189 
141 


29.24 
31.20 
33.55 
36.24 

39.14 
42.14 
45.13 
47.99 
50.61 

52.90 
54.79 
56.20 


38.979 
1.620 


55.76 
-1.274 


+0.043 
+0.33 


+0.071 
+0.55 


APPARENT  PLACES  OF  STARS,  1920. 


335 


FOR  THE  UWER  TRANSIT  AT  WASHINGTON. 


Jan.  0.3 
10.3 
20.3 
30.2 

Feb.    9.2 

19.2 
29.2 
Mflor.  10.1 
20.1 
30.1 

Apr.  9.0 
19.0 
29.0 

May  9.0 
18.9 

2S.0 

Jime    7.9 

17.9 

27.8 

July    7.8 

17.8 
27.7 
Aug.  6.7 
16.7 
26.7 

Scrpt.  5.6 
15.6 
25.6 

Oct.  5.6 
15.5 

25.5 

Nov.    4.6 

14.4 

24.4 

Dec.    4.4 

14.4 
24.3 
34.3 


OCM, 

(Mira.) 
Var.  1.7-9.6 


Itlilil 


2 


It 


8 

19.656 
19.546 
19.419 
19.280 
19.134 


110 
137 
130 
146 


149 


18.851 ' 
18.731 
18.633 
18.66B 


187 

130 

98 

OS 

18.540 
18.554 
18.612  ^ 

108 


14 


.140 
180 

233 
253 
270 
293 

398 


Mean  Place 
SecfyTuiO 


18.715 
18.861 

19.047 
19.270 
19.523 
19.799 
20.001 

20.389 
20.688 
20.082 
21.268 
21.524 

21.764 
21.977 
22.161 
22.315 
22.438 

22.581 
22.598 
22.625 
22.630  — 
22.606  ^ 


294 

281 
201 
340 

8U 

lOi 
164 
138 


22.556 
22.479 
22.881 


77 


tko. 


-320 


tf 


25.66 
26.55 
27.32 
27.94 
28.42 


rt 

63 
48 


x  f  onaoU. 
Itag.5.4 


RJfM 


28.71  ^ 
28.83  — 
28.76    ^ 


28.46 
27.95 

27.20 
26.23 
25.03 
23.64 
22.04 

20.29 
18.43 
16.50 
14.54 
12.61 

10.78 
9.10 
7.59 
6.31 
5.29 

4.58 
4.15 
4.02 
4.19 
4.61 

5.25 
6.07 
7.03 
8.07 
9.14 

10.21 
11.24 
12.19 


80 
51 
75 

97 
180 
130 
100 
175 

188 
198 
190 
198 
183 

188 
151 
198 
108 
71 

48 

J8 

17 
43 
04 

83 

96 

104 

107 

107 

108 
95 


18.289 
1.002 


24.54 
-^.068 


h 
2 


m 
IS 


8 

54.158 
54.021 
53.866 
53.698 
53.526 

68.354 
53.193 
53.049 
52.930 
52.844 

52.795 

52.791  — 

52.833  *^ 

52.922  ^ 

53.058^^ 
J80 

53.238 


187 

165 

168 
173 
173 


161 

144 

119 

86 

49 


+OM0 
+0.33 


+0.903 
+0.56 


53.458 
53.712 
53.991 
54.291 

54.602 
54.916 
55.224 
55.522 


254 
,279 
800 

811 


314 
308 
308 

55.802^^ 
355 

56.057 

56.283^ 

56.479  ^^ 

56.639  ^•^ 

56.7«4^^ 
91 

56.855 

56.909 


54 


56.928  — 

66.914  " 

56.870  ^ 
75 

56.795 

56.694^*^ 

56.667  *^ 


tion. 


-24  10 


ft 


114 


48 


63.67 
54.81 
55.64 
66.12  „ 
56.24  — 

34 

56.00 
55.41 
54.48 
53.22 
51.64 


llag.4.3 


^m 


49.80 
47.70 
«.40 
42.92 
40.82 

37.68 
85.04 
32.47 
30.04 
27.81 

25.84 
24.20 
22.^ 
22.07 
21.64 

21.64 
22.09 
22.95 
24.20 
25.76 

27.54 
29.50 
31.56 
33.61 
35.69 

37.42 
39.02 
40.87 


59 

98 

136 

158 

184 

310 


348 
360 
304 

304 

357 
348 
233 
197 


104 

137 

80 

48 

0 


45 

80 

135 

155 

179 

196 
306 
205 
198 
183 

160 
135 


52.880 
1.006 


46.89 
-0.4^ 


+0.054 
+0^ 


+0.025 
+0.57 


2    20 

8 

20.32 
19.77 
19.19 
18.61 
18.02 

17.46 
16.94 
16.47 
16.06 
15.73 

15.49 
15.34 
15.30 
15.36 
16.52 

15.78 
16.14 
16.58 
17.09 
17.67 

18.28' 

18.91 

19.56 

20.19 

20.78 

21.33 
21.81 
22.i20 
22.51 
22.72 

22.81 
22.81 
22.69 
22.47 
22.16 

21.76 
21.30 
20.79 


66 
58 
58 

09 
50 

53 
47 
41 
88 
24 

15 
4 

0 
10 
26 

30 
44 
51 
58 

61 

03 
65 
63 
89 
55 

48 
89 
81 
31 

9 

0 
13 
32 
81 
40 

40 
51 


-^19  0 

tt 

90.66  ^- 
100.63  ^ 
101.00— 
100.77  ^ 

99.95  ^ 

137 


I  Cossiopeiie. 
Mag.  4.6 


R%ht 


96.60 
94.33 
91.57 
88.48 

85.14 
81.59 
77.95 
74.28 
70.66 

67.18 
63.92 
60.96 
58.37 
56.24 


189 
336 
376 
809 
834 

855 

364 
367 
362 
848 


396 
396 
399 

213 
163 

^•«1 108 
53.53  ^ 

53.05  — 

53.15  ^^ 

53.86  ^ 

131 


55.17 
57.03 
59.36 
62.10 
65.15 

68.38 
71.67 
74.91 
77.96 
80.71 

83.07 
84.95 

86.28 


186 
233 
374 
805 
838 

839 
324 
305 
275 
336 

188 
133 


19.195 
2.793 


83.21 
^2.608 


2 


22 


8 

30.99 
30.61 
30.18 
29.73 
29.26 

28.80 
28.37 
28.01 
27.70 
27.48 

27.36 
27.34 
27.45 
27.66 

27.97 

28.38 . 

28.86 

29.42 

30.04 

30.69 

31.35 
32.02 
32.69 
33.33 
33.93 

34.48 
34.99 
35.44 
35.82 
36.13 

36.36 
86.50 
36.56 
36.54 
36.43 

36.24 
35.97 
35.61 


Declina- 
tion. 


+67    2 


tt 


88' 

48 
4fr 

47 
46 

48 
80 

81 
33 

13 

3 

11 
31 

81 
41 

48 
50 
03 
05 

66 

07 
67 
64 
60 

55 

51 

45 
88 
81 
23 

14 
6 

2 
11 

19 

37 

36 


"•^  107 

55.76  „ 
56.31  — 
56.30  * 
55.76  " 

107 

54.69 


53.14 
51.19 
48.91 
46.39 

43.76 
41.10 
38.53 
36.12 
33.97 

32.14 
30.71 
29.70 
29.15 


155 

105 


383 
368 


357 
341 
315 
183 


148 

101 

55 

29.06  — 

30 


29.42 
30.24 
31.49 
33.14 
35.14 

37.46 
40.05 
42.85 
45.81 
48.88 

51.98 
55.04 
58.01 
60.81 
63.36 

65.58 
67.41 
68.80 


82 
125 
165 
300 

232 

890 
280 


307 
310 


806 
297 
2^ 
255 
222 


188 
139 


27.232 

2.564 


37.44 
+2.361 


+0.022 
+0.33 


+0.142 
+0.57 


+0.098 
+0.32 


-0.128 

+0.58 


336 


APPARENT  PLACES  OF  STABS,  1^20, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Was! 


hinstmi 
a  Tone. 


Jan.  0.3 
10.3 
20.3 
30.2 

Feb.    9.2 

19.2 
29.2 
Mar.  10.1 
20.1 
30.1 

Apr.  9.1 
19.0 
29.0 

May  9.0 
18.9 

28.9 

June    7.9 

17.9 

27.8 

July    7.8 

17.8 
27.8 
Aug.  6.7 
16.7 
26.7 

Sept.  6.6 
15.6 
25.6 

Oct.  5.6 
15.6 

25.5 

Nov.    4.5 

14.5 

24.4 

Dec.    4.4 

14.4 
24.3 
34.3 


^Gett. 

Mag.  4.3 


Right 
Aaoensloii. 


Mean  Place 
Sec  6y  Tan  6 


2    23 


D^^D»a 


8 

65.757 
55.652 
55.527 
55.388 
55.240 

55.092 
54.952 
54.826 
54.725 
54.654 

54.623 
54.633 
54.690 
54.791 
54.938 

55,125 
55.348 
55.603 
55.881 
56.176 

66.479 
56.784 
57.083 
67.370 
57.640 

67.890 
58.111 
58.307 
58.474 
58.610 

58.719 
58.797 
58.843 
58.863 
58.850 

58.811 
58.744 
58.651 


106 
136 
139 
148 
148 

140 

lao 

101 
71 
31 

10 

67 

101 

147 

187 

223 

256 
278 
296 
303 

306 
200 
287 
270 
•250 

221 

190 
167 
136 
109 


78 
46 
20 

13 
39 

67 
93 


DacUna- 
tioa. 


+  86 


rt 


10.07 
9.41 
8.75 
8.10 
7.50 

6.94 
6.47 
6.08 
6.83 


66 
66 
65 
60 
56 

47 
39 
25 


5.76  — 

7 

5.83 
6.11 
6.63 
7.35 
8.31 


9.46 
10.79 
12.29 
13.86 
16.52 

17.19 
18.85 
20.42 
21.88 
23.15 

24.26 
25.16 
25.85 
26.30 
26.64 

26.57 
26.43 
26.12 
25.73 
26.23 

24.66 
24.03 
23.38 


28 
62 
72 
96 
114 

134 
150 
157 
166 
167 

106 
167 
14e 
127 
111 

90 


aCett. 

Mag.  4.8 


Asoeosioii. 


45 

24 

3 

14 
31 
39 
50 

58 

62 
66 


h     m 
2    28 


19.029* 

18.909 

18.771 

18.619 

18.469 

18.297 
18.143 
18.004 
17.888 
17.803 

17,763 
17.746  — 
17.784  ^ 
17.867  ^ 
17.995  ^ 

171 

18.166 


12P 
188 
152 
160 
162 


154 

139 

116 

86 

50 


64.178 
1.010 


7.86 
+0.142 


+0.063 
+0^2 


-0.008 
+0.69 


18.377 
18.619 
18.889 


2U 
242 
270 
287 


19.176 

298 

19.474 
19.777  ^ 
20.076^ 
20.364^ 


20.637 

20.887 
21.U3 
21.309 


373 
260 


196 

166 


21.474 
21.608  ^^ 

101 

21.709 
21.777 
21.813 
21.819 
21.794 


68 

36. 

6 

26 
54 


21.740 
21.668 
21.662 


as 

106 


Dtollna- 
tloo. 


^16  36 


rt 


47.07 
48.19 
49.07 
49.67 
49.99 

60.03 

49.77 
49.23 
48.39 
47.27 

46.89 
44.26 
42.40 
40.36 
38.16 

36.86 
33.62 
31.18 
28.90 
26.76 

24.81 
23.10 
21.69 
20.62 
19.92 

19.61 
19.69 
20.13 
20.93 
22.04 

23.39 
24.93 
26.60 
28.30 
29.96 

31.67 
33.01 
34.26 


112 

88 
60 
32 

4 

26 

H 

84 
112 
138 

163 
186 
206 
219 
280 

234 
234 
228 

214 
196 

171 
141 

107 

70 

_8l 

8 
44 

80 
111 
136 

164 
167 
170 
168 
169 

144 
126 


96  H.  .Cassiop€to. 

Ibg.  6.3 


Righl 
AscoBskm. 


17.641 
1.038 


a.77 
-0.279 


+0.057 
+0.32 


+0.015 
+0.60 


h    m 
2    30 

s 
28.38 
27.88 
27.31 
26.70 
26.07 

25.44 

24.86 
24.34 
23.91 
23.59 

23.41 
23.36 
23.44 
23.68 
24.04 

24.62 
26.11 
26.80 
26.66 
27.36 

28  J9 

29.04 
29.88 
30.70 
31.49 

32.21 
32.87 
33.46 
33.96 
34.37 

34.68 
34.88 
34.97 
34.94 
34.80 

34.64 
34.18 
33.73 


60 
57 
61 
63 


66 

52 
43 
33 
18 

_6 

8 
24 

86 

48 

60 
60 
76 
81 
88 

86 
84 
83 
79 
72 


60 
41 
81 

20 

3 
14 
26 

86 
46 


IHcUila- 
tton. 


+72  28 


It 


27-78  ,33 
29.10  ^ 

29.88 

30.09  — 

29J2  '^ 
96 

28.77 


146 
190 
229 
268 
274 

280 
277 


27.31 

26.41 
23.12 
20.54 

17.80 

16.00 

12.23 

9.61 

7.21 


6.13^^ 

3-^129 

2.13 
1.30  Z 

36 

0.94  — 
14 

1.06 


240 


1.66 
2.70 
4.19 
6.06 

8.31 
10.86 
13.67 
16.69 
19.86 

23.09 
26.33 
29.61 
32.64 
36.35 

87.84 
39.94 
41.68 


60 
106 
149 
187 
226 


281 
302 
316 
324 

324 
318 
303 
281 
249 

210 
164 


23.664 
3.320 


10.42 
+3.166 


+0.112 
+0,32 


-0.167 
40.61 


yCett. 

Mag.  5.0 


Right 


2    31 


s 

41.991 
41.891 
41.768 
41.630 
41.482 

41.332 
41.187 
41.056 
40.949 
40.872 

40.832 
40,832 
40.879 
40.970 
41.107 

41.286 
41.501 


100 
123 
138 
148 
150 


145 

131 

107 

77 

40 

0 

47 

91 

137 

179 

215 
248 


41.749 

42.022^ 
42.311  ^ 

298 

42.609 


4^.911 
43.209 
43.497 
43.768 

44.018 
44.246 

44.616 
44.769 

44.871 
44.964 
46,009 
46.033  — 
45.028    ^ 

35 

44.993 
44.932 
44,843 


302 
296 
288 
271 
250 

227 
199 
171 
144 
112 


83 
55 


61 

89 


Declina- 
tion. 


+  5  14 


It 


73 
68 
65 


49 
30 

as 


42.74 
42.01 
41.33 
40.68 
40.10 

39.61 
39.22 
38.96 
38.84  — 
38.89     * 


39.14 
39.58 
40.25 
41.13 
42.22 

43.49 
44.93 
46.52 
48.19 
49.90 

61.60 
63.23 
64.78 
66.18 
67.39 

68.39 
69.15 
69.68 
69.96 


44 

67 

88 

100 

127 

144 
150 
167 
171 
ITO 

168 
155 
140 
121 
100 

76 
53 

28 


60.01  — 

16 

69.86 
69.52 
69.06 
68.46 
67.79 


67.06 
66.33 
66.69 


33 
47 

60 
67 
73 

73 
74 


40.403 
1.004 


41.75 
+0.092 


+0.063 
+0.81 


-0.005 
+0.61 


APPARENT  PIiACBB  OF  STARS,  192(k 


337 


FOE  THE  UPFER  TRANSIT  AT  WASHINGTON. 


JaA. 


Feb. 


yLu. 


0.3 
10.8 
20.3 
30.2 

9.2 

19.2 
29.2 
10.1 
20.1 
30.1 


Apr. 


9.1 

19.0 

29.0 

May     9.0 

18.9 

28.9 

June    7.9 

17.9 

27.8 

July    7.8 

17.8 
27.8 
Aug.  6.7 
16.7 
26.7 

Sept.  5.6 
15.6 
25.6 

Oct.  5.6 
15.5 

25.5 

Nov.    4.6 

14.5 

24.4 

Dec.    4.4 

14.4 
24.3 
34.3 


MKjdiL 
Hag.  5.3 


Right 


h      a 

2    31 


8 

21.28 
20.11 
18.89 
17.64 
16.39 

15.19 
14.06 
13.02 
12.12 
11.35 

10.76 
10.33 
10.10 
10.06  — 
10J22  ^* 

35 

10.57 
11.11 
11.81 
12.66 
13.65 


117 
133 
U5 

125 
130 


113 

104 
90 
77 
00 

43 
23 


14.73 
15.88 
17.06 
18.23 
19.36 

20.40 
21.34 
22.13 
22.73 
23.14 

23.33 
23.31 
23.06 
22.60 
21.95 

21.10 
20.12 
19.03 


54 

70 

85 

90 

108 

115 

118 
117 
113 
104 

94 
79 
00 
41 
19 

3 

25 
40 
05 

85 

98 
109 


D^Uqui. 


-79  27 


» 


48.11 
49.09 


98 


49.46  i? 
49.23  ® 
48.40.** 

140 

47.00 

190 
236 
277 
310 
335 

364 

304 

306 
300 
345 

324 
292 
255 
210 

lao 

3-22105 
2.17  ^ 

1.73-^ 

1.88   ^^ 

2.63   ^^ 

135 


45.10 
42.74 
39.97 
36.87 

33.52 
29.98 
26.34 
22.68 
19.08 

15.63 

12.39 

9.47 

6.92 

4.82 


FAztetU. 
Hag.  5.4 


Bight 


3.98 

5.88 

8.26 

11.04 

14.13 

17.40 
20.75 
24.03 
27.12 
29.92 

32.30 
34.21 
35.54 


190 
238 
278 
309 
327 


335 
328 
309 

280 
238 

191 
133 


h 

2 


3« 


s 
18.035 

17.928 
17.798 
17.649 
17.489 

17,325 

17.168 
17.026 
16.910 
16.827 

16.785 
16.788 
16.839 
16.940 
17.088 

17.281 
17.513 
17-779 
18.071 
18,381 


107 
130 
149 
100 
104 


157 

143 

116 

88 

43 

3 

51 

101 
148 

193 

233 
266 
292 
310 
320 

18.701 
19.024  ^ 
19.343  ^^® 
19.649^ 
19.940  ^^ 

.270 

20.210 
20.454  ^ 
20.672  ^^* 
20.861  ^^ 
21.019  ^* 

128 

21,147 
21.245 
21.309 
21.342 
21.343  — 

32 

21.311 . 

21.248 

21.156 


D«cliMh 
tian. 


98 
64 
33 


68 
92 


+21  36 


M 


41 
55 

65 

75 

83 

84 
82 

n 

64 

51 
33 


64.15 
63.87 
63.46 
62.91 
62.26 

61.51 
60.69 
59.85 
59.03 
58.26 

57.62 
57.11 
56.79 
56.68  — 
56.82  " 

37 

57.19 
57.82 
58.66 
59.70 
60.94 

62.31 
63.78 
65.30 
66.84 
68.36 

69.82 
71.19 
72.44 
73.55 
74.52 

75.34 
76.02 
76.54 
76.93 
77.16 

77.26 

77.22 
77.02 


6  Cell. 
Hag.  4.0 


Bighl 


146 

134 

110 

81 

45 


63 

84 
04 
24 
37 

47 
52 
54 
52 
46 

37 
25 
11 
97 
82 

68 
52 
39 
23 

4 

20 


h    m 
2   » 

24.381 

24,278^^ 
24.156  ^ 
24.017  ^^ 
23.867  ** 

151 

23.716 
23.571 
23.437 
23.327 
23.246 

23.201 
23.197  — 
23.236  ^ 
23.321  ^ 
23.451  ^^ 

173 

23.623 
23.833 
24.072 
24.339 
24.625 

24.920 
25.219 
25.516 
25.802 
26.073 

26.323 
26.550 
26.750 
26.924 
27.068 


l>6dia»- 


210 
239 

267 


395 


309 

297 
286 
271 
250 

227 
200 
174 
144 
114 


27.182 

27.268' 
27.322 
27.346  — 
27.341,  ^ 

34 

27.307 : 

27.245 

27.157 


62 

88 


-0   0 


ff 


84 

78 
66 
58 

39 


67.67 
58.51 
59.29 
59.95 
60.48 

6037  ^ 
61.11 
61.16  — 
61.07    • 

33 
53 


60.74 

60.21 
59.47 
58.49 
57.29 
55.93 

54.38 
52.68 
50.90 
49.09 
47.25 

45.49 
43.81 
42.30 
40.99 
39.90 

39.06 
38.50 
38.23 
38.23 
38.48 

38.93 
39.59 
40.39 
41.29 
42.24 

4322 

44.17 
45.07 


74 

98 

120 

136 

155 

170 
178 
181 
184 
176 

168 
151 
131 
109 
84 

56 

27 

0 

25 

45 

06 
80 
90 
96 
98 

95 
90 


cKjdxi. 
lfog.4.3 


ASOSDSlDO. 


h 

2 

8 

22.58 
22.06 
21.50 
20.91 
20.33 

19.76 
19.21 
18.71 
18.27 
17.90 

17.61 
17.43 
17.34 
17.34 
17.45 

17.67 
17.98 
18.38 
18.85 
19.39 

19.97 
20.59 
21.22 
21.85 
22.45 

23.02 
23.52 
23.95 
24.30 
24.54 

24.69 

24.73- 

24.66. 

24.48 

24.23; 

» 

23.86.' 
23.44- 
22.95 


57 

55 

50 
44 
37 


18 

9 

0 

U 

33 

81 
40 
47 
54 


02 
68 
63 
60 

57 

50 
48 
86 
M 
16 

4 

"7 
18 
26 
37 

43 
40 


—68  96 

ft 

60.72 
51.96 
52.61 
52.65-^ 


124 

65 


52.11 

51.00 
49.35 
47.23 
44.67 
41.75 

88.54 
35.10 
31.51 
27.86 
24.23 

20.70 
17.34 
14.26 
11.53 
9.21 


54 

111 

165 
813 
256 
292 

831 

344 
850 
365 
363 
353 

336 
308 
373 
333 
184 


6.07  „ 

5.35  ^, 

5.23  — 

5.74  '' 
110 

6.84 

168 
319 
263 
297 
321 

332 
331 
818 
291 
256 

210 
158 


8.52 
10.71 

13.34 
16.31 

19.52 
22.84 
26.15 
29.33 
82.24 

34.80 
36.90 
38.48 


Hean  Place 
Sec  a»  Tan  5 


19.692        31.06 
5.467 .      -5.375 


16.216 
1.076 : 


58.26 
^0.396 


22.827 
1.000 


56.^ 
0.000 


^.207 
2.74J 


34.38 
-2.553 


36097° 


-0.027        +0.282 
+0.31    .      +0.62 

—1920 22 


+0.068 
+0.31 


-0.021 

+0.62 


tO.061 
+0.31 


0.060 
+0.63 


+0.016 
+0.31 


+0.181 
+0.64 


338 


API»!A.3iENT  PLACES  OP  6TARS,  1920. 


FOB  •THiG  UPPER  TRANSIT  AT  WASHINGTOlT. 


WfldiiiKtoo 
KeanTnne. 


Jan.     0^ 

io.d 

20.3 

30.3 

Feb.    9.2 

19.2 
29.2 
Mar.  10.1 
20.1 
30.1 

Apr.  9.1 
19.0 
29.0 

May  9.0 
19.0 

28.9 

June    7.9 

17.9 

27.8 

July    7.8 

17.8 
27.8 
Aug.  6.7 
16.7 
26.7 

Sept.  5.7 
15.6 
25.0 

Oct.  5.6 
15.6 

25.5 

Nov.    4.5 

14.5 

24.4 

Dec.    4.4 

14.4 
24.4 
34.a 


Mean  Place 
Sec  j,  Tan  < 


Df  Oy  Dm« 


r 

Ha^.  4.2 


Rlghl 

Asoensicm. 


2r 


38 


t 
46.190 

46.016 
45.806 


174 
^210 


45.572. 
45.3221 


234 
250 


:253 


45.069^ 
44.827 
44.609 
44.429 
44.297 


242 
218 
180 
132 
74 

44.223 
44.212  — 
44.270  ^ 
44.395  ^ 
44.587  ^^ 

361 

44.838 
45.143  ^ 
45.494  ^^ 
45.880^ 

411 


46.291 

46.718 
47.150 


427 


47.578 
47.995 
48.390 

48.760 
49.097 
49.400 


432 
.428 


417 
395 
370 

337 
303 
264 


49.664 
49.887  ^ 

180 

50.067  ,^ 

50.201 '": 

50.289 

50.328  — 

60.317   " 
60 

50.257 

50.149 

49.996 


106 
153 


PecUaa* 

tiOD. 


•+48  53' 


tt 


40.53 
41.17 
41.42 
41.28 
40.74 

39:83 
38.58 
37.04 
35.29 
33.40 

31.44 
29.51 
27.68 
26.03 
24.62 

23.50 
22.71 
22.26 
22a9~ 
22.47  ^ 

64 

23.11 


64 
25 

14 
54 
91 


125 
154 
175 
189 
196 

193 
183 
165 
141 
112 

79 
45 


24.07 

25.35 
26.89 
28.66 

30.62 
32.73 
34.96 
37.23 
39.53 

41.82 
44.05 
46.15 
48.11 
49.87 

51.38 
52.59 
53.46 


96 
128 
154 
177 
196 

211 
222 
228 
230 
229 

228 

810 
196 
176 
151 

121 

87 


y}Ptiiseq. 
Mag.  3.7 


Asoenstm. 


1> 
2 


m 
39 


a 
10.796 
10.699; 
10.577 
10.439 
10.290. 


97 
122 
138 
149 
153 


10.137 

9.989 
9.853 
9.740 
9.656 


148 

136 

113 

84 

49 

9.607 
9.600  — 
9.637 
9.720 
9.848 


7 

87 
83 

128 
171 


43.616: 
1.^1 


27.79 
•fl.146 


+0.061 
+0.31 


-0.059 
+0.64 


10.019 
10.227 
10.467 
10.733 
11.018 

11.314 
11.614 
11.911 
12,199 
12.472 

12.724 
12.955 
13.159 
13.336 
13.484 

13.602 
13.692 
13.751 
13.781 
13.781 

13.751 
13.693 
13.608 


208 
240 

285 
296 

300 
297 
288 
273 
252 

231 
204 

in 

148 
118 


90 
50 
30 
0 
30 

58 
85 


Decliaa- 
tion. 


+  263 


/f 


79 
73 
65 
57 
45 

33 
18 


57.70 

56.91 
56.18 
55.53 
64.96 

54.51 
54.18 
64.00 
63.98-^ 
64.15  ^^ 

86 

64.51 
56.08 
55.87 
66.86 
68.06 

69.44 
60.97 
62.62 
64.34 
66.09 

67.81 
69.46 
70.97 
72.33 
73.48 

74.39 
75.05 
75.45 


67 

79 
99 
20 
38 

53 
65 

72 
75 

72 

64 
52 
36 
15 
91 

66 
40 


75.69  — 
76.49  ^° 

32 

76.17 
74.68 
74.04 
73.29 
72.47 

71.63 
70.79 
69.97 


49 
64 
76 
83 

84 

84 
83 


9.195 
1.001 


57.73 
+0.051 


+0.062 
+0.31 


-0.003 
+0.64 


rOeCi.. 

Mag.  4.4 


B%ht 
Asoenste. 


2 


4 


20.296 

20.179 

20.046: 

19.896 

19.734 

19.569! 

19.409 

19.264 

19.140 

19.045 


J17 
•188 
150 
162 

165 

f 

160 

145 

124 

95 


'  59 
18.986 

18.968  — 
18.995  ^ 
19.067  ^^ 
19.185"® 

162 


19.347 
19.546 
19.781 
20.043 
20.324 


199 
235 
262 
281 
393 


20.617 

20.918  ^^ 
21.218  ^ 
21.508  ^ 
21,784  ^* 

256 

22.040 
22.272  ^^ 
22.477  ^ 
22.653  "• 
22,798  "* 

114 

22.912 
22.994^ 
23.044  ,^ 
23.063  — 
23.050  " 

44 


23.006 
22.934 
22.836 


72 
98 


tion. 


-14  11 


n 


63.70 
54.86 
66.78 
56.46 
66.84 

56.96 
56.^ 
66.35 
55.62 
64.62 

53.35 
51.83 
50.09 
48.13 
46.03 

43.80 
41.51 
39.20 
36.95 
34.80 

32.84 
31.10 
29.66 
28.52 
27.76 

27.37 
27.35  — 
27.72  '^ 
28.43  ^^ 
29.46  ^^ 

139 


30.76 
32.23 
33.85 
35.52 
37.18 

38.77 
iO.24 
41.52 


116 
92 
67 
89 
12 

16 
45 

73 
100 
127 

153 
174 
196 
210 
228 

329 
231 
225 
215 
196 

174 

146 

113 

76 

39 


MCelL 
Mag»4.4 


Eighf 
Ascension. 


148 
162 
167 
166 
150 

147 
128 


h     9 
2    4# 

8 

38.660 


fl7 


38.463 
38.342 
38.204 
38.055 

37.901 
37.751  '^^ 


121 
138 
140 

154 


137 

lU 

88 

48 


18.830 
1.032: 


48.52 
-0.252 


+0.057 
+0.30 


+0.013 
+0.64 


37.614 
37.500 
37.417 

37.369 

37.364  — 

37.405  *^ 

37.492  ^ 

37.624  ^^ 
175 

37.799 


38.013 
38.259 
38.531 

38.821 

39.124 
39.429 
39.731 
40.024 
40.303 

40.562 
40.798 
41.008 
41.192 
41.346 

41.472 
41.568 
41.634 
41.669 
41.675  — 

26 

41.649 1 


214 
346 
373 
390 
303 

806 
80ft 
898 
279 
359 

236 
210 
184 
154 
126 


96 


86 


tioD* 


+  9  46 


ft 


41.594 
41.511  '• 


56 

88 


40.t)l 
39.40 
38.78 
38.10 
37.66 

37.00 
36.49 
36.07 
85.75 
36.58 

35.67 
35.75 
36.12 
36.71 
37.62 

38.62 
39.72 
41.07 
42.64 
44.09 

45.68 
47.26 
48.78 
60.21 
51.49 

52.60 
53.52 
54.22 
54.72 
55.00 

55.10 
55.03 
54.82 
64.48 
54.05 

53.54 
52.98 
52.39 


e3 


60 
56 

51 

4a 

32 
17 

1 

IS 
37 
50 
81 
100 

120 
139 
147 
155 

150 

156 
158 
14S 
128 
lU 

92 
70 
50 
28 
10 

7 
21 
34 
43 
51 

56 

59 


36.873 
1.015 


37.99 
+0.172 


+0.064 
+0.30 


-O.0O9 
+0.64 


APPARENT  PLACES  OF  STARS,  i92d 


!^39 


FOK  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Jan.  0.3 
10.3 
20.3 
30.3 

Feb.    9.2 

19.2 
29.2 
Mar.  10.1 
20.1 
30.1 

Apr.  9.1 
19.0 
29.0 

May  9.0 
19.0 

28.9 
June    7.9 

17.9 

27.8 

July    7.8 

17.8 
27.8 
Aug.  6.7 
16.7 
26.7 

Sept.  5.7 
15.6 
25.6 

Oct.  5.6 
15.5 

25.5 

Nov.    4.5 

14.5 

24^ 

Dec.    4.4 

14.4 
24.4 
34.3 


Mean  Place 
Sec  a,  Tan  a 


If  PetseL 
Mag.  3.9 


2 


ft 
44 


t 
54.001 

53.791 

53.538 

53.254 

52.951 

52.645 
52.350 
52.084 
51.859 
51.689 


210 
253 
284 
903 
306 


2M 
260 
225 
170 
103 
51.586 

51.557  — 
51.605  *® 
51.732  "^ 
51.934  ^ 

272 


52.206 
52.542 
52.931 
53.362 
53.824 

54.305 
54.795 
55.282 
56.757 
56.211 

56.638 
57.030 
57.383 
57.693 
57.956 


336 
380 
431 
462 
481 


490 
487 
475 
454 
427 


392 
353 
310 
263 
212 
58.168 

58.327  ,^ 
58.430 
58.475  — 
68.461  " 

73 

58.388 
58.258  ^^ 
58.072  **• 


Doclfoft' 
UflO. 


+55  33 


It 


93 
50 


65.95 
66.88 
67.38 
67.43-^ 
67.03  *° 

84 

66.19 
64.94 
63.35 
61.48 
59.40 

57.22 
55.02 
52.89 
50.91 
49.13 

47.64 
46.49 
45.71 
45.31 
45.29  — 


125 
150 
187 
208 
218 


220 
213 
198 
178 
149 

115 

78 
40 
2 


45.68 
46.44 
47.55 
48.98 
60.71 

52.69 
64.86 
67.20 
59.66 
62.19 

64.74 
67.27 
69.72 
72.03 
74.13 

75.99 
77.53 
78.71 


76 

111 

143 
173 
198 


217 
234 
246 
253 
255 

253 

245 
231 
210 

186 


154 
118 


51.025 
1.769« 


52.32 
•f  1.459 


4tAxIetla. 
Mag.  8.7 


R%1« 


2 


ft 

« 

t 
18.185 

18.077 

17.943 

17.788 

17.617 

17.442 
17.272 
17.117 
16.986 
16.889 

16.834 


08 
34 
56 

71 
75 

70 
55 
31 
97 
55 

8 


16.826  — 
16.868  ^^ 
16.962  " 
17.105  ^^ 

191 

17.296 


17.528 
17.797 
18.094 
18.411 

18.740 
19.074 
19.406 
19.728 
20.034 

20.321 
20.583 
20.819 
21.026 
21.203 

21.360 
21.464 
21.544 
21.591  -„ 
21.603  — 

24 

21.579 
21.520 
21.429 


232 
200 
297 
317 
S29 

334 
332 
322 
306 
287 

262 
236 
207 
177 
147 


114 
80 
47 


59 
91 


Dwllna- 
tioo. 


+26  55 


tf 


60.79 
60.73 
60.47 
60.05 
59.45 

58.69 
57.82 
56.86 
55.86 
54.87 

53.96 
63.14 
52.60 
52.06  „ 

22 

61.83  — 

2 

51.85 
52.14 
52.66 
53.44 
54.41 


6 
26 
42 
60 
76 

87 
96 
100 
99 
92 

81 
64 
45 


56.58 
56.89 
58.31 
59.80 
61.82 

62.83 
64.30 
65.71 
67.03 
68.24 

69.33 
70.30 
71.14 
71.83 
72.37 

72.76 
72.98 
73:03 


29 
52 
78 
97 
117 

131 
142 
149 
152 
151 

147 
141 
182 
121 
109 


97 
84 
09 
54 
39 

22 
5 


16.209 
1.122 


54.00 
+0.506 


^JPomacU. 
Mag.  4.5 


E%l«l 


2 


ii 
^ 


154 
176 
193 
204 


I 

45.942 
45.788 
45.612 
45.419 
45.215 

45.009 
44.808  *** 
44.623  *** 
44.462  "* 
44.333.^^ 

91 

44.242  ^ 
44.198  — 
44.200  ^ 
44.265  ** 
44.361  *^ 

153 

44.614 
44.712 
44.949 
45.220 
46.517 

45.831 
46.166 
46.482 
46.803 
47.109 

47.394 
47.653 
47.881 
48.075 
48.233 

48.361 
48.430 
48.470 
48.472  — 
48.434  ^ 

48.362' 


198 
237 
271 
297 
814 

825 
826 
321 
306 
285 

250 
228 
194 
158 
118 

79 
40 


48.255 
48.117 


107 
138 


DeellM^ 
tioo. 


-32  44 


n 


39.22 
40.66 
41.72 
42.32 


144 

106 

60 


20 

42.62  — 

25 


42.27 
41.60 
40.52 
39.06 
37.24 


35.10 
32.71 
30.08 
27.29 
24.37 

21.41 
18.47 
15.63 
12.95 
10.51 

8.39 
6.64 
5.32 

4  47 

85 

4.12  — 

13 

4.25 
4.88 
5.99 
7.53 
9.43 


67 
108 
146 
183 
214 

239 
263 
279 
292 

296 

294 
284 
268 
244 
212 

175 

132 

85 


11.62 
14.02 
16.53 
19.03 
21.45 

23.69 
25.66 
27.32 


«5 
111 

154 
190 
219 

240 
351 
250 
242 
224 

197 
166 


44.663i 
1.189; 


28.99 
-0.643 


-r— •- 


>■  I 


(TAxletta. 
Mag.  5.5 
* 


Asonwa. 


2    ^ 
6.138 


96 
120 
142 
158 
160 

166 
142 
122 


6.042' 
5.922 
5.780 
5.627 

5.467 
5.311 
5.169 
5.047 
4.958  • 

4.905 

4.894  — 

4.929  ^ 

5.011   " 

5.142.^'^ 
174 

5.316 

5.527 

5.775 

6.049 

6.343 

6.649 
6.959 
7.266 
7.666 
7.862 

8.120 
8.364 
8.584 
8.776 
8.941 

9.075 

9.181 

9.255 

9.298 

9.311  — 
20 

9.291 

9.241 

9.158 


211 

248 
274] 
2M 
306 

310 
807 
300 
286 


244 
220 
192 
166 
184 


106 
74 
48 


60 
83 


DecUao- 

tion. 


+14  45 


ft 


14.30 
13.82 
13.30 
12.73 
12.13 

11.50 

10.91 

10.33 

9.80 

9.39 


48 
52 
57 
60 
63 

50 
58 
68 
41 

27 


9.12  ^^ 
9.01  — 
9.09     * 


9.36 
9.85 

10.55 
11.47 
12.56 
13.83 
15.19 

16.63 
18.14 
19.61 
21.05 
22.38 

23.61 
24.68 
25.58 
26.30 
26.85 

27.22 
27.45   ^^ 
27.55  — 
27.48    ^ 


27 
49 
70 

92 
109 
127 
136 
144 

151 
147 
144 
133 
123 

107 
90 
72 
55 
37 

23 


27.33 

27.06 
26.72 
26J{3 


15 
27 

34 
30 


•^^- 


4.353 

1.034: 


11.07 
+0.263     ' 


+0.067 
+0.30 


-0.073 
+0.66 


+0,070 
+0.30 


-0.026 
+0.66 


1+0.050: 
+0.30  ' 


+0.032 
+0.66 


+0.066^ 
+0.30 


-Oj013 
+0.67 
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r^  Sridanl. 

r  Persel. 

lySridaai. 

c  Arietta  (m^an). 

Washioctco 
HeanTane. 

Mag.  4.8 

Mag.  4.1 

Mag.  4.0 

Mag.  4.6 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

AsoeDsion. 

tion. 

Ascenstan. 

tion. 

Ascenskm. 

tion. 

ABoenslon. 

tion. 

h     m 

•       r 

h     m 

«      1 

h     m 

•      t 

h     m 

•           r 

2    47 

-21  19 

2    4B 

+52  26 

2    52 

-  9  12 

2    64 

+21     1 

Jan.     0.8 

25.946 

ff 

66.19 

s 

37.360 

ft 
22.80 

32.680 

60.91 

B 

39.932 

20.77 

10.3 

25.824  ^^ 

67.51  ^^ 

37.165  ^*^ 

23.64  J* 

32.579  ^^^ 

62.02  "^ 

39.837  ^ 

20.53    ^ 

20.3 

25.679  "* 

1 A  J 

68.53^^ 

36.939  ^ 

24.09     . 

32.453  ^* 

62.96  ^ 

39.712  ^^ 

20.18    ^ 

30.3 

25.515  ^" 

69.22  ^ 

36.681  ^ 

24.12  — 

32.310  "^ 

63.69  '^ 

39.567  ^** 

19.72    ^ 

Feb.    9.2 

25.341  ^^* 

69.58  ^ 

36.405  ^'' 

23.72  *° 

32.153  ^*^ 

64.20  ^^ 

39.407  ^~ 

19.16    ^ 

178 

2 

282 

81 

162 

26 

167 

65 

19.2 

25.163 

1  fo 

69.60 

36.123  - 

22.91 

31.991 

64.46 

39.240 

18.61 

29.2 

24.990^^ 

69.27  ^ 

35.851  ^^ 

21.72  "• 

31.831  *^ 

64.49-^ 

39.075  ^^ 

17.78    ^ 

M^.  10.2 

24.830^*^ 

1  Ai\ 

68.59  ^ 

35.604  ^*^ 

20.21  ^^* 

31.683  "® 

64.27   ^ 

38.922  ^^ 

17.04   ^* 

20.1 

24.690  "° 

67.60  '^'^ 

35.394  ''" 

18.44  ''7 

31.555  "° 

63.79  *® 

38.790  *^ 

16.30    ^* 

30.1 

24.581  ^^ 

66.28  ^^^ 

35.236  ^^ 

16.49  ''^ 

31.454 '"' 

63.06  ^ 

38.690  ^^ 

16.62   •* 

73 

160 

97 

205 

65 

97 

62 

61 

Apr.    9.1 

24.808  3, 

64.68 

35.139 
35.109  — 

14.44 

31.389   ^ 
31.363  — 

62.09 

38.628 
38.611  — 

15.01    .. 

19.0 

24.476  — 

62.82  ^* 

12.38^ 

60.86^ 

14.54 

29.0 

24.490  " 

60.71  ^" 

35.152  ^ 

10.38^ 

31.381   ^® 

59.42  ^^ 

38.641  ^ 

14.23   ,- 

May    9.0 

24.550  ^ 

58.42** 

35.267  "* 

8.53  ^«^ 

31.445  " 

57.76  ^^ 

38.721   ^ 

14.11   " 

19.0 

24.657  '^ 

55.98^ 

35.454  ^^^ 

6.91  '"^ 

31.554  ^^ 

55.93  ^^ 

38.849^ 

14.21    ^« 

152 

253 

252 

137 

151 

197 

174 

33 

28.9 

24.809 

53.45 

35.706 

5-^,r« 

31.705 

63.96 

39.023 

14.64 

Juno    7.9 

25.002  ^^ 

50.87^ 

36.017  ^" 

4-51  '^ 

31.896  ^•^ 

51.89  ^^ 

39.238  ^^^ 

15.08   " 

17.9 

25.231^ 

48.34^ 

36.379  ^^ 

3.83    ^ 

32.122  ^f 

49.78  ^" 

39.489  ^^ 

15.85   ^^ 

27.9 

25.491  ^ 

45.90  ^** 

36.782  *^ 

3.52  ii 

32.376  ^ 

47.68  ^'^ 

39.769  ^ 

16.81   ^ 

July    7.8 

25.772  ^^ 

43.61  ^ 

37.213  *^^ 

3.58     ® 

32.651  ^^^ 

45.65^ 

40.070  ^^ 

17.94  "^ 

207 

205 

451 

41 

289 

192 

313 

125 

17.8 

26.069 

41.56 

37.664 

3.99 

32.940 

43.73 

40.383 

19.19 

27.8 

26.375  ^ 

39.80  ^"® 

38.123  *^ 

4.78   ^ 

33.237  ^ 

42.01  "^ 

40.702  ^^^ 

20.54*^ 

Aug.    6.7 

26.680^ 

38.36  "^ 

38.580  ^^^ 

5.89  ^" 

33.533  ^ 

40.52  "® 

41.020  ^^* 

21.94  "^ 

16.7 

26.978  ^® 

37.32  '^ 

39.026  '^^^ 

7.29  ''^ 

33.822  ^^ 

39.31  "^ 

41.331  ^" 

23.36  "^ 

26.7 

27.264^ 

36.69  ^ 

39.455  *^ 

8.96  ^^^ 

34.100  ^* 

38.40  ®^ 

41.628  "^ 

24.76  "^ 

266 

20 

402 

190 

259 

55 

280 

133 

Sept.  5.7 

27.529 

36.49  ^ 

39.857 

10.86 

34.369 

37.85   ^ 

41.908 

26.08 

15.6 

27.772  ^^ 

36.73  ^* 

40.229  ^^^ 

12.95  ^ 

34.598  ^ 

37.65  ^ 

42.165  ^^ 

27.32  *^ 

25.6 

27.987  ^^^ 

37.39  ^ 

40.564^ 

15.17  ^2 

34.811  ^^^ 

37.80   ^^ 

42.399  ^ 

28.44  "^ 

Oct.     5.6 

28.173^^ 

38.44  ^^^ 

40.860  ^ 

17.50^ 

34.998  ^^^ 

38.27   *^ 

42.605^ 

29.44  ^~ 

15.6 

28.326  ^"^ 

39.82  ^^^ 

41.112  ^^ 

19.89  ^^ 

35.155  ^^^ 

39.05   '^ 

42.783  ^'^ 

30.31   ^ 

119 

167 

206 

240 

127 

103 

140 

71 

25.5 

28.445 
28.531  !: 

63 

28.584  „ 

28.601  — 

41.49 

41.318,  „ 

22.29 

35.282. 

40.08 

42.932  ,„ 

31.02 

Nov.    4.6 

43.36  ^^^ 

41-476   ^ 

24.66  ^^ 

35.380 

41.32  ^^ 

43.050'"^ 

31.60  ^ 

14.5 

45.36  ^ 

41.582- 
41.635  — 

26.95  ** 

35.445  3^ 
35.479 

42.70  ^^ 

43.137  !! 

32.06  *® 

24.4 

47.40^ 

29.10  ^^ 

44.16  "« 

43.191  !: 

32.38  ^^ 

Dec.    4.4 

28.585  " 

49.41  *^* 

41.632-    ^ 

31.07  ^^^ 

35.483  — 

45.64  "« 

43.212  — 

32.57   ^' 

48 

190 

57 

172 

28 

144 

•  14 

8 

14.4 

28.537 

51.31 

4^575' 

32.79 

36.455 

47.08 

43.198 

32.66 

24.4 

28.457  ^ 

63.02  ^^^ 

41.464"^ 

34.23  ^** 

35.396  ^ 

48.43^^ 

43.152  ^ 

32.62    ^ 

34.3 

28.348/°* 

54.51  "« 

41.303  ^^^ 

* 

35.31  ^^ 

35.310  ^ 

49.66^^ 

43.072  ^ 

32.45  " 

Mean  Place 

24.493.        58.86 

34.526        10.03 

31.120        6e.83 

33.013        16.16 

Sec  a,  Tan  a 

1.074*       -0.391 

•       1 

1.640.       +1.300 

1.013        -0.162 

1.071    .    +0.384 

D^a,  Dwa 

+0.064.       +0.019 

+0.004        -0.004 

+0.058.       +0.008 

+0.068        -0.011> 

Dfa,D«^ 

+0.30  J 

+0.67       1 

+0.30 

• 

+0.67 

+0.29  ' 

+0.68 

• 

+0.29  : 

+0.6? 
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FOR  THE  tJPPER  TRANSIT  AT  WASHINGTON. 


MblnctGn 


Jan. 


Peb. 


0.3 
10.3 
20.3 
30.3 

9.2 


19.2 
29.2 
Mar.  10.2 
20.1 
30.1 

Apr.  9.1 
19.0 
29.0 

3ilay    9.0 

19.0 

28.9 

June    7.9 

17.9 

27.9 

July    7.8 

17.8 
27.8 
Aug.  6.7 
16.7 
26.7 

Sept.  6.7 
15.6 
25.6 

Oct.  5.6 
15.6 

25.5 

Nov.    4.5 

14.5 

24.4 

Dec.    4.4 

14.4 
24.4 
34.3 


^Sxidaal 
Mag.  3.4 


B]gltt 
AaovBon. 


1i     SI 
2    55 


8 

15.219 
15.038 
14.830 
14.603 
14.363 

14.121 
13.885 
13.665 
13.468 
13.306 

13.184 
13.112 
13.091 
13.126 
13.214 

13.356 
13.549 
13.786 
14.063 
14.369 

14.700 
15.044 
15.393 
15.739 
16.071 

16.384 
16.670 
16.923 
17.140 
17.315 


181 

306 

2XJ 
340 
343 

239 
230 
197 
163 
123 

73 
21 

35 

88 

142 


193 
237 
277 
306 
331 

344 
349 
346 
333 
313 

286 
253 
217 
175 
132 


17.447 
17.535 
17.577  — 
17.574    ^ 
17.527  *^ 

88 


Mean  Place 
Sec  a.  Tan  6 


17.439 
17.311 
17.149 


128 
163 


tkni. 


-40  37 


I* 


40.89 
42.48 
43.61 
44.29 


ISO 

113 

68 


44.46-1' 

31 
44.15 
43.37 
42.12 
40.47 
38.42 


36.04 
33.38 
30.50 
27.43 
24.27 

21.08 
17.94 
14.90 
12.08 
9.54 


78 
125 
165 
206 
238 

266 

288 
307 
316 
319^ 

314 
304 
282 
254 
220 

177 

130 

78 


7.34 
5.57 
4.27 

3-^»36 

3.23  — 

39 

3.52 

83 
134 
180 
220 
250 


4.35 
5.69 
7.49 
9.69 

12.19 
14.90 
17.72 
20.53 
23.23 

25.73 
27.92 
29.76 


271 

382 
281 
270 
250 


219 
184 


13.794 
1.318 


28.86 
-0.858 


+0.046 
+0.29 


+0.041 
+0.69 


47  H.C^^el. 
Mag.  5.7 


AsoSion. 


2    05 

31.12 
30.34 


78 
91 


29.43 
28.43 
27.38 

26.33 
25.31 
24.39 
23.60 

22.97 

22.53 
22.29 
22.27 
22.48 
22.90 

23.53 
24.32 
25.28 
26.37 
27.55 

28.82 
30.12 
31.44 
32.74 
34.01 

35.22 
36.34 
37.35 
38.24 
39.00 

39.58 
40.01 
40.25 
40.29  — 
40.15  " 

34 

39.81 
39.28 

38.58 


100 
105 
106 


103 
93 

79 
63 
44 

34 
3 

21 
42 
63 

79 

96 

109 

118 

127 

130 
132 
130 
127 
121 

112 

101 

80 

76 

58 

43 
34 


53 
70 


Uon. 


+79    6 


n 


180 

125 

68 


31.91 

33.71 
34.96 
35.64 
35.70  — 

55 

35.15 
34.03 
32.38 
30.27 
27.79 

25.06 
22.16 
19.22 
16.33 
13.60 

11.12 
8.97 
7.18 
5.83 
4.95 

4.54 
4.63 
5.20 
6.24 
7.72 

9.61 
11.89 
14.50 
17.38 
20.49 

23.75 
27.11 
30.47 
33.76 
36.88 

39.76 
42.29 
44.40 


112 
165 
211 
248 
273 

290 

294 
289 
273 
248 


215 
179 
135 

88 
41 

9 

57 

104 

148 

189 

228 
261 
288 
311 
326 

336 
336 

329 
312 

288 

253 
211 


23.204 
5.291 


15.96 
+5.196 


+0.156 
+0.29 


-0.250 
+0.69 


aCetl. 

Mag.  2.8 


B%bt 


h     tn 
2    98 


8 

7.429 
7.337 
7.221 
7.084 
6.934 

6.778 
6.621 
6.477 
6.350 
6.251 


92 

116 
137 
150 

156 

157 

144 

137 

99 

64 


6.187   ^ 

33 

6.164  •— 

6.182  " 

6.249  *^ 

6.359  "^ 
155 

6.514 


6.708 
6.934 
7.190 
7.466 

7.760 
8.057 
8.355 
8.646 
8.926 

9.188 
9.432 
9.651 
9.844 
10.011 

10.149 
10.259 
10.338 
10.387 
10.404 

10.390 
10.344 
10.271 


194 
236 
266 
276 
294 


297 
298 
291 
280 
263 


244- 
219 
193 
167 
138 


110 
79 
49 
17 
14 

46 
73 


+  3  46 


1$ 


35.45 
34.65 
33.92 
33.25 
32.67 


80 
73 
67 
58 
47 


32.20 
31.85 
31.64 
31.59  — 
31.69 


35 

21 
5 

10 
31 


32.00 
32.50 
33.18 
34.09 
35.20 

36.48 
37.92 
39.50 
41.11 
42.80 

44.47 
46.07 
47.54 
48.86 
49.99 

50.90 
51.56 

^^•^7   18 
52.15- 

52.07     ® 

30 

51.77 
51.28 
50.64 
49.91 
49.11 

48.27 
47.43 
46.64 


50 

68 

91 

111 

128 

144 
158 
161 
169 
167 

160 
147 
132 
113 
91 

66 
41 


r^Xiidaia. 
¥ag.4.2 


Rfebt 


49 
64 
73 
80 
84 

84 
79 


2 


58 


DeeUuh 
Uon. 


-23  55 


134 
147 


isr 

186 


186 


48 


5.723 
1.002 


35.96 
+0.066 


+0.062 
+0.28 


-0.003 
+0.70 


s 
53.379 
53.255 
53.108 
52.939 
52.758 

52.572 
52.387 
52.215  *^* 
52.062  **• 
51.939  ** 

88 

51.851 
51.803 
51.801  — 
51.847  ^ 
51.941  •* 

.139 

52.080 
52.263  ^^ 
52.484^ 
52.738  ^ 
53.015  ^ 

294 

53.309 
53.614^ 
53.922  ** 
54.224  ^ 
54.516  ^ 

275 

54.791 


261 
29(7 


55.042 
55.269 
55.465  ^•^ 
55.629  ^•* 

130 

55.759 
55.856 
55.917 
55.943  — 
55.934  • 

42 

55.892 
55.815 
55.708 


07 
61 


77 
107 


It 


82.35 
83.79 
84.90 
85.67 
86.08 

86.12 
85.79 
85.10 
84.05 
82.69 

81.02 
79.08 
76.88 
74.50 
71.96 

69.34 
66.68 
64.06 
61.54 
59.18 

57.08 
55.26 
53.80 
52.74 
52.11 

51.94 
52.23 
52.96 
54.10 
55.60 

57.39 
59.40 
61.56 
63.76 
65.93 

67.97 
69.88 

71.44 


144 

111 

77 

41 


106 
186 

167 

194 
330 

3S8 
354 

363 


363 
363 
336 

210 

183 

146 

106 

63 

17 


78 
114 
150 
179 

301 
316 
330 

217 

204 

186 
161 


51.880 
1.094 


74.14 
-0.444 


+0.053 
+0.28 


+0.021 
+0.70 
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WasliiiKtaa 
Mean  Tune. 


Jan.  0.3 
10.3 
20.3 
30.3 

Feb.    9.2 

19.2 
29.2 
Mar.  10.2 
20.1 
30.1 

Apr.  9.1 
19.0 
29.0 

May  9.0 
19.0 

28.9 

June  7.9 
17.9 
27.9 

Jul;-    7.8 

17.8 
27.8 
Av.-.  6.7 
16.7 
26.7 

Sept.  6.7 
15.6 
25.6 

Oct.  5.6 
15.6 

25.5 

Nov.    4.6 

14.5 

24.4 

Dec.    4.4 

14.4 
24.4 
34.3 


Meaa  Place 
Sec  «,  Tan  5 

D^5,  Dud 


'f  Penei. 

Mag.  3.1 


Rigbt 
Ascenaloiii. 


h 
2 


in 

1^ 


s 

62.478[ 

62.297 
62.072 
61.813 
61.532 

61.242 
60.958 
60.697 
60.472 
60.297 


181 
226 
259 
281 
290 

284 
261 
225 
175 
115 


60.182    ^ 

60.135  — 
60.161  ^ 
60.262  ^^^ 
60.434  "^ 

243 

60.677 

302 
357 
390 
432 
454 


60.979 
61.336 
61.735 
62.167 

62.621 
63.085 
63.551 
64.009 
64.450 

64.868 
65.256 
65.611 
65.927 
66.200 

66.426 
66.603 
66.728 
66.799 
66.813 

66.770 
66.669 
66.515 


464 

466 
458 
441 
418 


388 
355 
316 
273 
226 

177 

125 

71 

14 

43 


101 
154 


Declina- 
tion. 


+53  11 


II 


51.56 
52.53 
53.11 


97 
58 


53.26  — 
52.99  ^ 

68 

52.31 


51.21 
49.79 
48.08 
46.16 

44.13 
42.05 
40.01 
38.11 
36.40 

34.93 
33.79 
32.96 
32.52 
32.44 

32.73 
33.35 
34.32 
35.59 
37.14 

38.93 
40.92 
43.07 
45.33 

47.68 

50.06 
52.43 
54.74 
56.93 
58.96 

60.76 
62.30 
63.49 


110 

142 

171 

192 
203 

208 
204 
190 
171 
147 


114 
83 
44 

8 

29 

62 

97 

127 

155 

179 

199 
215 
226 
235 
238 

237 
231 
219 
203 
180 

154 
119 


59.526 
1.669 


39.46 
+1.337 


+0.086 
+0.2IB 


-0.063 
+0.70 


/» Pertel. 
Vir.  3.4-4.2 


Rigbt 
Asoenaloii. 


h 

3 


s 

4.97Q 
4.849 
4.694 
4.513 
4.312 

4.103 
3.897 
3.706 
3.541 
3.414 

3.332 
3.304 
3.331 
3.417 
3.561 

3.758 
4.004 
4.291 
4.612 
4.959 

5.322 
5.694 
6.065 
6.430 
6.780 

7.111 
7.418 
7.699 
7.948 
8.165 

8.349 
8.495 
8.603 
8.671 
8.696 

8.679 
8.620 
8.519 


121 
155 
181 
201 
209 

206 
191 
105 
127 
82 

28 

27 

86 

144 

197 

246 
287 
321 
347 
363 


372 
371 
365 
350 
331 


307 
281 
249 
217 
184 

146 

108 
68 
25 

17 

59 
101 


DecUna- 
tioa. 


+38  31 


60.99 
61.42 


43 


61.56  — 
61.41   " 


42 
71 

06 
116 
131 
141 

144 

140 

130 

114 

94 

70 

48.5a  ^3 
48.10  ,3 
47.97  — 
48.14  ^^ 

43 
72 


60.99 

60.28 
59.33 
58.17 
66.86 
55.45 

54.01 
52.61 
51.31 
50.17 
49.23 


48.57 

49.29 
50.24 
51.41 
52.76 
54.25 

55.86 
57.54 
59.26 
60.98 
62.69 

64.36 
65.95 
67.45 
68.83 
70.05 

71.09 
71.93 
72.51 


96 
117 
135 
149 
161 

168 
172 
172 
171 

167 

159 
150 
138 
122 
104 

84 

58 


2.626 
1.278 


52.13 
+0.796 


+0.076 
+0.28 


-0.038 
+0.71 


SioiolofU. 
ag.sT^ 


Rig^t 
AsoenmL 


h 
3 


I 


8 

44.94 
44.60 
44^ 
43^2 
43.41 

42.99 
42.59 
42.21 
41.87 
41.58 

4L3i 
41.18 
41.08 
41.07 
41.13 

41.27 
41.48 
41.77 
42.11 
42.51 

42.94 
43.41 
43.88 
44.37 
44.84 

45.28 
45.69 
46.05 
46.35 
46.59 

46.76 
46.85 
46.87 
46.82 
46.69 

46.50 
46.24 
45.93 


94 
87 
41 
41 
42 

40 
38 
34 
29 
24 

16 

10 

1 

6 
14 

21 
29 
34 
40 
43 

47 
47 
40 
47 
44 

41 
36 
30 
24 
17 

9 

2 

1 

13 

19 

26 
31 


DecUoft- 
tiaa. 


-60    2 


tt 


66.06 

162 

67.68 

112 

68.80   ., 

52 

69.32  — 

69.27     * 
62 

68.65 

114 
165 
212 
253 
286 

316 
336 
351 
356 
353 

842 

324 
296 
261 
217 

^'^  167 

25.16  ^,, 

^•^53 
23.51  — 

23.59    ® 

68 


67.51 
65.86 
63.74 
61.21 

68.35 
55.19 
51.83 
48.32 
44.76 

41.23 
37.81 
34.57 
31.61 
29.00 


24.27 
25.53 
27.36 
29.68 
32.40 

35.43 
38.67 
41.98 
45.22 
48.30 

51.09 
53.51 
55.46 


126 
183 
232 
272 
303 


324 
331 
324 
308 
279 


242 

195 


43.402 
2.00S 


50.83 
-1.735 


+0.028 
+0.28 


+0.081 
+0.71 


Mag.  5.5 


Right 
AsoflDslon. 


62 
68 
72 
78 
78 

70 
66 
60 
51 
43 

82 
20 


h  m 
3  1 
s 

66.44 
65.82 
65.14 
64.42 
63.69 

62.96 
62.26 
61.60 
61.00 
60.49 

60.06 

59,74 

69.54 

59.45  — 

59.49    * 
16 

59.65 

59.93 

60.33 

60.81 

61.38 

62.03 
62.72 
63.45 
64.19 
64.91 

65.60 
66.23 
66.79 
67.25 
67.59 


28 

40 
48 
67 
65 

69 
78 
74 
72 
09 

63 
56 
46 
34 
23 


67.82 
67.93  — 
67.89    ^ 


67.74 
67.47 

67.08 
66.58 
66.00 


15 

27 
89 

60 
68 


DecUna- 
tioii. 


-72  12 


rr 


69.88 
71.40 
72.34 


152 


35 

72.69  — 
72.44   ^ 

82 

71.62 


138 
18S 
234 
273 

306 


70.24 
68.36 
66.02 
63.29 

60.23 
56.92 
53.41 
49.81 
46.18 

42.62 
39.19 
36.00 
33.12 
30.63 

28.59 
27.08 
26.14 
25.80  — 
26.07  ^ 


331 
351 
860 
863 
356 

343 
819 
288 
240 
204 


151 
94 


26.96 
28.46 
30.49 
33.01 
35.91 

39.09 
42.44 
45.83 
49.13 
52.22 

54.99 
57.34 
59.19 


150 

203 
252 
290 
318 

335 
330 
330 
309 


Hi 


235 
185 


64.632 
3.274 


53.51 
-3.117 


+0.002      +0.146 
+0.28        +0,71 


APPARENT  PLA0B8  OF  BTABSy  1920. 


843 


FOB  THS  UPFEE  TRANSIT  AT  WASHINOTON. 


Jan.  0.4 
10.3 
20.3 
30.3 

Feb.    0.2 

10.2 
20.2 
Har.  10.2 
20.1 
30.1 

Apr.  0.1 
10.1 
20.0 

May    0.0 

10.0 

28.9 

June    7.0 

17.0 

27.0 

July    7.8 

17.8 
27.8 
Aug.  6.8 
16.7 
226.7 

Sept.  5.7 
16.6 
25.6 

Oct.  5.6 
15.6 

25.5 

Nov.    4.5 

14.5 

24.5 

Dec.    4.4 

14.4 
24.4 
34.3 


(AlaolA 
Var.  2.1-S.2 


Mean  Place 
Sec  5,  Tan  S 


b 
3 


m 
2 


50.838 
59.711 
50.551 
59.362 
59.153 

58.035 
58.720 
58.520 
58.348 
58.214 


137 
160 
180 
aw 

218 

aoo 

173 
134 


68.125 
58.091  — 
68.115  ^ 
58.201   ^ 
58.344^*^ 

108 

58.542 

347 
291 
32« 
354 
372 

380 
381 
374 
361 
343 

310 
301 

350 
225 
101 

63.255 

154 

63.409 

63.523 

63.594 

63.622  — 
15 


58.789 
59.080 
59.406 
59.760 

60.132 
60.512 
60.893 
61.267 
61.628 

61.970 
62.289 
62.580 
62.839 
63.064 


63.607 
63.547 
63.444 


60 

103 


tkn. 


+40  88 


ft 


63.57 
64.07 
64.29 
64.22 
63.84 

63.16 
62.20 
61.04 
59.70 
58.22 

56.70 
55.21 
53.81 
52.53 
51.47 

50.64 
50.09 


50 
33 

7 
S8 
68 

06 
116 
134 
148 
153 

140 
140 
138 
106 
83 

55 


^AiMis. 
Mag.  4.5 


Aaommbb. 


35 
49.84  — 

49.89     ^ 


50.24 

50.86 
51.72 
52.82 
54.14 
55.62 

57.23 
58.94 
60.72 
62.51 
64.31 

66.07 
67.77 
69.39 
70.88 
72.22 

73.40 
74.35 
75.05 


85 
62 

86 
110 
132 
148 
161 

171 
178 
179 
180 
176 

170 
162 
140 
134 
118 

05 
70 


57.408 
1.318 


54.40 
+0.859 


+0.077 
+0.28 


-0.040 
+0.72 


h   1^ 
3    7 

■ 

5.025' 
4.937 


4.821 
4.678 
4.520 

4.352 

4.184 
4.027 
3.880 
3.781 


143 
158 

168 


Dwttnft- 
tion. 


+19  25 


tt 


304 
230 


16B 
157 
138 
106 
73 

3.700^ 

3.681  — 

3.699  ^* 

3.766  ^ 

3.880  "* 
160 

4.040 

4.244 
4.483 
4.752 
5.043 

5.351 
5.667 
5.983 
6.293 
6.593 

6.877 
7.140 
7.381 
7.596 

7.784 

7.944 
8.075 
8.174 

8-2^   34 

8.275  — 

1 

8.274 

8.237 

8.167 


391 
806 

816 

316 
810 
300 
384 

363 

341 
315 

188 
160 


131 
09 
67 


37 

70 


37 
86 
44 

53 

60 

68 

e7 

M 

50 
40 

40 
33 


33.00 
33.63 
33.27 
32.83 
32.30 

81.70 
31.07 
30.40 
29.76 
29.17 

28.68 
28.28 
28.05 
28.00  — 

28^6  ^* 

*  38 

28.54 
29.12 
29.90 
30.87 
31.98 

33.21 
34.51 
35.85 
37.18 
38.45 

39.71 
40.85 
41.88 
42.72 
43.46 

44.04 
44.48 
44.80 
45.01 


4.0 


58 

78 

07 

111 

133 

130 
134 
133 
137 
136 

114 

103 

84 

74 

58 

44 

82 
21 


45.11-1? 

1 

45.10 
45.00 
44.81 


10 

19 


AsiMflfllon. 


b    m 
3    $ 


3.069 
1.060 


30.40 
+0.353 


+0.068 
+0.27 


-0,016 
+0.73 


s 

41.827! 
41.695 


133 


41.535' 
4L355 
41.150, 

40.957 
40.755 
40.564 
40.394 
40.251 


.160 


180 
106 
303 


308 

101 
170 
143 
106 

40.145 

40.081  J: 

40.063  — 
40.094  " 
40.175  ^ 

130 

40.304 
40.478 
40.693 
40.943 
41.220 

41.520 

41.831 
42.147 
42.461 
42.765 

43.054 
43.321 
43.562 
43.774 
43.952 

44.096 
44.202 
44.271 


174 
315 
350 
377 
800 

311 
316 
314 
304 


367 
341 
313 
178 
144 


106 
60 


44.302  — 
44.295     ^ 

43 


44.252 
44.171 
44.057  "* 


81 


doa. 


-29  17 


n 


76.20 

77.86 
79.08 
79.90 
80.33 

80.34 
79.93 
79.12 
77.93 
76.39 

74.52 
72.35 
69.94 
67,32 
64.56 

61.72 
58.85 
56.04 
53.35 
50.86 

48.64 
46.74 
45.24 
44.19 
43.59 

43.49 
43.88 
44.75 
46.07 

47,77 

49.79 
52.04 
54.43 
56.88 
59.29 

61.56 
63.61 
65.38 


157 

123 

83 

43 

_J 

41 

81 

110 

154 

187 

317 
341 
363 
376 
284 

387 
381 
360 
340 
322 

100 
150 
105 
60 
JQ 

30 

87 

132 

170 
202 

325 
239 
345 
341 
327 

205 

177 


U  H.  Oephei. 
Mag.  5.5 


40.295 
1.147 


66.65 
-0.562 


+0.050 
+0.27 


+0.025 
+0.73 


Right 


b     m 
3    10 

8 

14.19 
13,56 
12.82 
11.98 
11.09 

10.18 
9.20 
8.46 
7.74 
7.15 

6.72 

6.47 
6.40 
6.52 
6.84 


68 

74 
84 
80 
01 

80 
83 
72 
60 
43 

26 

7 

12 
32 
40 


7.33 
7,99 
8.80 
9.72 
10.74 

11.83 
12.97 
14.13 
15.29 
16,43 

17.52 
18.55 
19.49 
20.32 
21.04 

21.64 
22.09 
22.37 


66. 

81 

02 

102 

100 

114 
116 
116 
114 
100 

103 
04 
83 
72 
60 

45 
28 


D^clfaia- 
tUm. 


+77  26 


fi 


100 
137 


48.40 
50.30 
51.67 
52.50  Z 

23 

52,73  — 
36 

52.37 

51.42 

49,94 

48.00 

45.67 


43.05 
40.24 
37.36 
34,50 
31.76 

29.25 
27.01 
25.13 
23.66 
22.62 


05 
148 
104 
233 
363 

381 


386 
374 
351 

334 
188 
147 
104 
66 


22.06  J, 
21.96  — 
22,34  " 
23.17  *" 


22.49  — 

22.45    ^ 
38 


22.22 

21.83 
21.29 


80 
64 


24.46 

26.15 
28.23 
130,63 
33.34 
36.28 

39.41 
42.65 
45.92 
49.16 
52.25 

55.15 
57.72 
59.91 


130 
160 

308 

340 
371 
304 
813 

834 

837 
334 
300 
30O 

257 
210 


6.901 

4,600 


33.89 
+4.490 


+0.149 
+0.27 


-0.202 
+0.74 


344  APPARENT  PLACES  OF  STARS,  1920. 

FOB  TfflB  UPPER  TRANSIT  AT  WASHINGTOl^. 


WaahiDfftoa 
]C«anTmie. 


Jan.  0.4 
10.3 
20.3 
30.3 

Feb.    9.2 

19.2 
29.2 
Mar.  10.2 
20.1 
30.1 

Apr.  9.1 
19.1 
29.0 

May  9.0 
19.0 

28.9 

June    7.9 

17.9 

27.9 

Jnly    7.8 

17,8 
27.8 
Aug.  6.8 
16.7 
26.7 

Sept.  5.7 
15.6 
25.6 

Oct.  5.6 
15.6 

25.5 

Nov.    4.5 

14.5 

24.6 

Dec.    4.4 

14.4 
24.4 
34.3 


f  Azietlk. 
Kiig.5.0 


Rigbt  D«cltur 


Ascenskm. 


3    10 


19.96(r 

19.870  " 

19.755  "^ 

19.611  "^ 

19.451  ^^ 
170 


19.281 
19.110 
18.950 
18.808 
18.696 


171 
IfiO 
142 

112 

75 

18-621 

18.588  — 

18.602  " 

18.666  •* 

18.778  "^ 
159 


18.937 
19.139 
19.377 
19.648 


202 
238 
271 

202 


19.940 

308 

20.248 
20.563  ^^^ 
20.881 


21.196 
21.496 

21.782 
22.048 
22.293 
22.512 
22.706 

22.870 
23.005 
23.108 
23.179 
23.216 

23.216 
23.183 
23.114 


318 
314 

301 
286 


260 
245 
210 
194 
164 


135 

103 

71 

36 

JL 

83 
60 


tbm. 


+20  44 


n 


59.26 
59.05 
58.74 
58.34 
57.84 

57.25 
56.61 
55.93 
55.25 
54.60 

54.03 
153.57 
53.27 
53.13 
53.20 

53.48 
53.97 
54.67 
55.55 
56.59 

57.76 
59.00 
60.31 
61.63 
62.92 

64.15 
65.29 
66.32 
67.23 
68.01 

68.64 
69.16 
69.55 
69.83 
70.00 

70.06 
70.03 
69.90 


21 
81 
40 
50 
50 

64 
68 
68 
65 
57 

46 
80 
14 

7 
28 

49 

70 

88 

104 

117 

124 
131 
132 
129 
123 

114 

103 

91 

78 

63 

52 
39 
28 
17 
6 

3 
13 


S8  a.  Hoiolocli. 
Mag.  5.7 


RigUfc 
Asc«naloii. 


li     ai 
3    H) 


8 

32.932 
32.633 
32.295 
31.929 
31.547 

31.160 
30.781 
30.424 
30.099 
29.817 

29.589 
29.423 
29.326  ^ 
29.301  — 
29.351  " 

122 

29.473 


209 
338 
866 

882 
387 

879 
857 
825 
282 
228 


166 
97 


29.666 
29.926 
30.243 
30.609 

31.015 
31.449 
31.900 
32.354 
32.798 

33.223 
33.616 
33.966 
34.265 
34.507 

34.684 
34.794 
34.834 
34.806 
34.709 

34.549 
34.330 
34.058 


193 
260 
317 
366 

406 

434 
451 
454 
444 

425 


393 
350 
299 
242 
177 


110 
40 

28 

97 

160 

219 
272 


Deelina- 
tloo. 


-57  36 


tt 


176 
138 


89.92 
91.68 
92.93 
93.61  ^ 
93.73  — 

46 

93.27 


98 
150 
107 
237 
275 

806 
328 
343 
353 
351 

343 
327 
301 
268 
226 

179 

126 

67 

8 

48.44  — 
55 


48.99 
50.12 
51.82 
54.02 
56.65 

59.62 
62.80 
66.08 
69.33 
72.44 

75.31 
77.81 

79.87 


92.29 
90.79 
88.82 
86.45 

83.70 
80.64 
77.36 
73.93 
70.40 

66.89 
63.46 
60.19 
57.18 
54.50 

52.24 
60.45 
49.19 
48.52 


113 
170 
220 
263 
297 

318 
328 
326 
311 
287 

250 
206 


fkxidani. 
Mag.  4.9 


R%tft 
AsoensinL        tien. 


1»     ai 
3    11 

s 
58.421 

58.329  ^ 

58.209^*^ 

58.066*** 

57.908  ^"^ 
166 

57.742 


168 
158 
142 
115 
84 


57.574 
57.416 
57.274 
57.15a 

57.075 

57.032 

57.031  ~ 

57.076  *^ 

57.166  ^ 
134 

57.300 


48 


174 
211 
240 
266 
281 

293 
295 
290 
281 
267 

249 
227 
201 
176 
145 


60.896 
61.012 
61.097 
61.150 
61.171  — 

12 


57.474 
57.685 
57.925 
58.191 

58.472 
58.766 
59.060 
59.350 
59.631 

59.898 
60.147 
60.374 
60.575 
60.751 


61.159 
61.114 
61.038 


45 

76 


-9    6 


ft 


62.30 
63.49 
64.49 
65.29 
65.86 


110 

100 
80 
57 
88 


66.19 
66.29  — 
66.12   *^ 


65.70 
65.02 

64.09 
62.91 
61.52 
59.91 
58.12 

56.18 
54.14 
52.05 
49.95 
47.91 

45.98 
44.23 
42.72 
41.47 
40.55 


42 
68 
93 

118 
139 
161 
179 
104 

204 
209 
210 
204 
193 


175 

151 

125 

92 

60 


39.95 

39.71  — . 
39.85  ** 
40,31  ^ 
41.08  " 

104 


42.12 
43.37 
44.80 
46.30 
47.84 

49.34 
50.75 
52.04 


125 
143 
150 
154 
150 

141 
129 


rAxietta. 
Mag.  5.2 


Right 
Asoonsim. 


h     m 
3    16 

8 

38.334 
38.261  ' 
38.137 
37.997 
37.837 


37.666 
37.493 
37.330 
37.184 
37.067 


114 
140 

160 
171 

m 

168 

146 

117 

81 


36.986  „ 
36.948  — 
36.956  * 
37.013  ^ 
37.119  ** 

154 

37.273 


37.469 
37.703 
37.970 
38.259 

38.564 
38.879 
39.197 
39.511 
39.814 

40.104 
40.375 
40.623 
40.849 
41.047 

41.218 
41.361 
41-471 
41.548 
41.592 

41.599 
41.570 
41.506 


106 
284 
267 


306 


815 

318 
314 
303 
290 

271 
248 


108 
171 

143 

110 

77 

44 

7 


64 


Deelfna- 
tkn. 


+20  51 


tt 


37.58 
37.38 
37.10 
36.72 
36.25 

35.69 
35.07 
34.41 
33.75 
33.11 

32.56 
32.09 
31.76 
31.62 
31.67 

31.93 
32.38 
33.04 
33.88 
34.88 

36.00 
37.21 
38.48 
39.76 
41.01 

42.20 
43.32 
44.33 
45.21 
45.96 

46.59 
47.09 
47.'^ 
47.76 
47.92 

48.00 
47.98 
47.86 


2S 
38 
47 


«3 


46 
SS 

14 

5 


45 
66 

84 
100 
113 

121 
137 
138 
138 
119 

113 

101 

88 

75 
65 

60 

80 
27 

17 

8 

3 
13 


Mean  Place 
Sec  5,  Tan  5 


17.963 
1.069 


65.60 
+0.379 


31.338 
1.867 


75.09 
-1,577 


56.766 
1.013 


57.71 
-0.160 


36.308 
1.070 


34.24 
+0.381 


+0.069        -0.017       +0.030        +0.071 
+0.27  +0.74       1+0.27  +0.74 


+0.058 
+0.27 


+0.007 
+0.74 


+0.069 
+0.26 


-0.017 
+0.76 


APPiVBElJT  PLACES  OP  STARS,  1920. 


345 


FOU  THE  UPPER  TRANSIT  AT  WASHINGTON. 


0.4 

io.a 

30.3 
Feb.     9.3 

19.2 
29.2 
liar.  10.2 
20.1 
30.1 

Apr.  9.1 
19.1 
29.0 

May  9.0 
19.0 

29.0 

June    7.0 

17.9 

27.9 

July     7.8 

17.8 
27.8 
kog.  6.8 
16.7 
26.7 

Sept.  5.7 
15.7 
25.6 

Oct.  5.6 
15.6 

25.5 

Nov.    4-5 

14.5 

24.5 

Dec.    4.4 

14.4 
24.4 
34.4 


Mean  Place 
Sec  i,  Tan  S 


^Xiidaiil; 
Mag.  4.3 


Bight 


H     a 
3    16 


8 

45.515 
45.339 
45.131 
44.899 
44.650 

44.392 
44.137 
43.894 
43.674 
43.486 


176 


232 
949 

2S8 

255 
243 

230 
188 
148 


43.338  ,^ 
100 

43.238  "^ 

43.191  — 

43.199    ' 

43.265  ^ 
122 


43.387 
43.565 
43.789 
44.058 
44.363 

44.696 
45.050 
45.413 

45.777 
46.133 

46.475 
46.792 
47.081 
47.333 
47.546 


178 
224 
200 
805 
833 

854 
863 
364 
356 
342 

317 
280 
252 
213 
168 


47.714 

47.837 

47.911 

47.937  — 

47.915  *^ 
68 

47.847 

47.734  "^ 

47.580  *" 


Xkcdiiift- 
tioiu 


-43  22 


ft 


180 
138 


42.58 

45.73 

46.59  !! 

46.96  — 
15 

46.80 

46.15 

45.04 

43.47 

41.50 


39.18 
36.52 
33.62 
30.52 
27.29 

24.01 
20.76 
17.61 
14.65 
11.95 

9.58 
7.63 
6.16 
5.21  ,, 
4.80  — 

16 

4.96 
5.69 
6.96 
8.73 
10.92 


65 

111 
157 
107 
232 

266 
200 

310 
323 
328 

325 
315 
206 
270 
237 

Its 

147 
05 


13.46 
16.25 
19.18 
22.14 
25.02 

27.71 
30.13 
32.18 


73 
127 
177 
210 
254 

279 
293 
296 
288 
260 

242 
205 


43.950 
1.376 


30.02 
-0.945 


iRjdil. 
Mag.  5.5 


BJghl 
AsocDSitn. 


li     a 

8    IT 

s 

57.91 
57.00 


91 


55.99 
54.93 
53.83 

52.74 
51.67 
50.66 
49.73 
48.91 


101 
106 

110 
100 


107 

101 

93 

82 

70 


55 

40 

23 

6 


48.21 
47.66 
47.26 
47.03 
46.97  — 

12 
47.09 
47.37 
47.82 
48.42 
49.14 


28 
45 
60 
72 
85 


49.99 
50.92 
51.90 
52.92 
53.94 

54.92 
55.83 
56.65 
57.34 
57.88 

58.25 
58.43 
58.43 
58.23 
57.85 

57.29 
56.59 
55.74 


93 

98 

102 

102 

98 

91 
82 
09 
54 
37 

18 
0 
20 
38 
56 

70 
85 


Deelia*- 
tian. 


-77  40 


rt 


^•^166 

70.51  „^ 
71.62  ,^ 
72.11  — 
72.02    • 

66 

71.36 


70.12 
68.39 
66.20 
63.58 

60.64 
57.43 
54.02 
50.47 
46.86 

43.33 
39.91 
36.71 
33.78 
31.23 

29.11 
27.49 
26.47 
26.02 
26.15 

26.93 
28.34 
30.26 
32.69 
35.53 

38.67 
42.00 
45.40 
48.76 
51.91 

54.77 
57.24 
59.23 


124 
173 
219 
262 
294 


321 
341 
355 
361 
353 


342 
320 
293 
255 
212 


162 

102 

45 

13 
78 

141 
192 
243 
2S4 
314 

333 
340 
336 
315 
286 

247 
199 


55.394 
4.687 


52.49 
-4.579 


cePettel. 

Mag.  1.9 


Bight 

Asc«ii8ion. 


h     xft 
3    IS 


8 

39.041 
38.896 
38.709 
38.483 
38.231 

37.965 
37.700 
37.448 
37.228 
37.049 

36.921 
36.854 
36.853  — 
36.923  ^ 
37.060  "' 

202 

37.262 


145 
187 
226 
252 
266 

265 

252 
220 
179 
128 


67 


37.525 
37.838 
38.195 
38.585 

39.001 
39.431 
39.869 
40.301 
40.723 

41.128 
41.507 
41.859 
42.176 
42.459 

42.702 
42.898 
43.048 
43.149 
43.195 


263 
313 
857 
390 
416 

430 
438 
432 
422 
405 

379 
352 
317 
2S3 
243 

196 

150 

101 

46 


Deoliu- 
tlon. 


62 


43.188 
43.126 
43.009  ^^^ 


+49  84 


M 


98 
64 


49.16 
50.14 
50.78  ^ 
51.01  — 
50.89  " 

50 

50.39 
49.52 
48.34 
46.87 
45.21 

43.42 
41.56 
39.74 
37.97 
36.39 

35.02 
33.93 
33.11 
32.61 
32.46 

32.62 
33.10 
33.88 
34.93 
36.23 

37.74 
39.47 
41.34 
43.31 
45.37 

47.46 
49.55 
51.61 
53.60 
55.46 

57.15 

58.58 

1  59.77 


87 
118 
147 
166 
170 

186 
182 
177 
158 
137 

109 
82 
50 
15 

16 

48 

78 

105 

130 

151 

173 
187 
197 
206 
209 

209 
206 
199 
186 
169 

143 
119 


36.147 
1.542 


39.32 

+1.174 


oTauL 
Mag.  3.8 


Right 

Asoensioo. 


h     m 
3    20 

8 

32.208 
32.130 


78 


32.023 
31.890 
31.739 

31.577 
31.413 
31.255 
31.114 
30.999 


107 

133 
151 
162 

164 
158 
141 
115 
83 


30.916 

30.873  — 

30.874  ^ 

47 

94 

138 

179 
216 
246 
270 
288 

296 
300 
298 
280 
274 

258 
237 
214 

189 
163 

134 

106 

78 

42 

8 

36 
60 


30.921 
31.015 

31.153 
31.332 
31.548 
31.794 
32.064 

32.352 
32.648 
32.948 
33.246 
33.535 

33.809 
34.067 
34.304 
34.518 
34.707 

34.870 
35.004 
35.110 
35.183 
35.225 

35.233 
35.207 
35.147 


DeeUiuh 
tkm. 


+  8  44 


It 


53.61 
52.96 
52.34 
61.75 
51.19 

60.69 
50.25 
49.90 
49.65 


65 

62 
50 
56 

50 

44 
35 

25 


49.54  -y 

3 

49.57 
49.77 
60.16 
50.72 
61.47 


52.41 
53.51 
54.77 
56.13 
57.57 

59.04 
60.48 
61.87 
63.14 
64.27 

65.24 

66.01 

66.56 

66.89 

67.02  — 
8 

66.94 

66.70 

66.32 

65.83 

65.26 


20 

39 
56 

75 
94 

110 
126 
136 
144 
M7 

144 

139 

127 

113 

97 

77 
55 

83 


64.65 
64.03 
63.39 


24 
38 
49 
57 
61 

62 
64 


30.341 
1.012 


53.68 
+0.154 


D^a,  l>»a      1+0.042 
D^,  D«a       '+0.26 


+0.041 
+0,76 


-0.031 
+0.26 


+0.198 
+0.76 


+0.085 
1+0.26 


-0.051 
+0.76 


+0.064 
+0.26 


-0.007 
+0.77 


346  APPARENT  PLACES  OP  STABS,  1920, 

FOR  THE  UPPER  TR4.NSIT  AT  WASHINGTON. 


Wi 


ashliifftoii 
BanTnsie. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct 


Nov. 


•Dec. 


0.4 
10.3 
20.3 
80.3 

9.3 

19.2 
29.2 
10.2 
20.1 
30.1 

9.1 
19.1 
29.0 

9.0 
19.0 

29.0 

7.9 

17.9 

27.9 

7.8 

17.8 
27.8 
6.8 
16.7 
26.7 

5.7 
15.7 
25.6 

5.6 
15.6 

25.5 

4.5 

14.5 

24.5 

4.4 

14.4 
24.4 
34.4 


8  H.  CameU»p. 

Mag.  4.4 


Right 


h     A 
3    2t 


s 

38.372 
38.172 
37.912 
37.605 
37.265 

36.906 
36.549 
36.211 


800 
900 
807 
840 
859 

867 
838 
800 


35.911 

35.663^* 

180 

35.483,^ 

103 

35.380 
35.359  — 
35.426  ^ 
35.579  *^ 

236 


35.815 
36.125 
36.503 
36.936 
37.414 

37.924 
38.456 
38.998 
39.537 
40.065 

40.574 
41.054 
41.499 
41.904 
42.262 


810 
878 
433 
478 
610 

633 
642 
639 
628 
609 

480 
445 
405 
858 
806 


42.568 -._ 

43.002  ,^ 

43.122  ^ 

43.172  — 
22 


43.150 
43.054 
42.889 


06 
166 


DaoUna- 
tloii. 


+59  39 


tt 


140 
99 
66 


57.56 
58.96 
59.95 
60.50 
60.59  — 

88 

60.21 
59.37 
58.11 
56.49 
54.59 

52.47 
50.23 
47.96 
45.74 
43.66 

41.77 
40.16 
38.85 
37.89 
37.30 

37.09 
37.27 
37.81 
38.70 
39.93 

41.47 
43.26 
45.29 
47.51 
49.88 

52.37 
54.90 
57.45 
59.94 
62.32 

64.51 
66.46 
68.09 


84 
126 
162 
190 
212 

224 
227 
222 
208 
180 

161 

131 

96 

59 

21 

18 

54 

89 

123 

154 

179 
203 
222 
237 
249 

253 
255 
249 
238 
219 

195 
163 


(Tauzi. 

Mag.  3.8 


xJiSL 


ii    la 
3    22 

8 

51.758 


76 


51.683 
51.577 
51.446 
51.296 

51.133 
50.969 
50.810 
50.667 
50.550 

50.466 
50.421 
50.420  — 
50.465  ** 
50.557  ^ 

137 
50.694 


100 
131 
150 
163 

164 
159 
143 
117 

84 


45 


50.873 
51.088 
51.334 
51.604 

51.890 
52.187 
52.488 
52.786 
53.076 

53.353 
53.612 
53.851 
54.067 
54.260 

54.425 
54.563 
54.671 

54.747 
54.792 

54.802 
54.778 
54.720 


179 
215 
246 
270 
286 

297 
301 
298 
290 

277 

259 

239 
216 
193 
165 


138 

108 

76 

45 

10 


24 
58 


Declina- 
tion. 


+  927 


It 


16.27 
15.65 
15.05 
14.48 
13.93 

13.43 
13.00 
12.63 
12.37 
12.23 

12.22 
12.38 
12.71 
13.22 
13.94 

14.83 
15.89 
17.10 
18.42 
19.82 

21.26 
22.69 
24.06 
25.34 
26.47 

27.44 
28.21 
28.78 
29.14 


62 
60 

67 
66 

50 

43 
37 
26 

14 
1 

16 
88 
61 
72 
80 

106 
121 
132 
140 
144 

148 
137 
128 
113 
07 

77 
67 
36 


29.28-^* 
3 

29.25 
29.04 
28.70 
28.25 
27.73 


27.15 
26.55 
25.94 


21 

34 
45 

52 
68 

60 
61 


/Tauri, 
Mag.  4.3 


Right 
Aaensioa. 


h  Jt 
3  26 

8 

29.176 


29.101 
28.996 
28.864 
28.712 


76 


106 

132 
162 
165 


28.547 
28.380  **^ 
28.219  "^ 
28.076  *^ 
27.955  "^ 

86 


48 


27.869 
27.821 


27.818  — 

27.861  ^ 

27.953  ^ 
135 


28.088 
28.266 
28.479 
28.726 
29.000 


178 
813 
247 
274 
287 


29.287 
29.586^ 
29.890^ 
30.193  ^ 
30.487^ 

281 

30.768 
31.034  ^ 
31.278  ^ 
31.500*" 
31.698  "® 

174 


31.872 
32.017 
32.132 
32.214 
32.263 


145 

115 

82 

49 

15 

32.278 
32.257  ^^ 
32.201  ^ 


Decllo*- 
tion. 


+12  89 


/# 


49.15 
48.66 
48.15 
47.66 
47.14 

46.63 
46.15 
45.71 
45.34 
45.07 

44.89 
44.88 
45.05 
45.38 
45.87 

46.59 
47.47 
48.49 
49.65 
50.90 

52.23 
53.57 
54.89 
56.12 
57.26 

58.29 
59.14 
59.82 
60.31 
60.61 

60.74 
60.73 
60.59 
60.33 
60.00 

59.60 
59.15 
58.67 


49 
51 
49 
62 
51 

48 
44 

37 
27 
18 

-i 
17 

88 

49 

72 

88 

102 
116 
125 
133 

134 
132 
123 
114 
108 

86 

68 
49 
30 

i? 

1 

14 

26 
33 
40 

45 

48 


€<ridaiii. 
Uag.3.8 


■    Right 
Asomsifn. 


h     m 
3    21 

8 

11.332 

11.243   * 


117 
142 
161 
171 

174 

167 
154 

129 
96 


69 


11.126 
10.984 
10.823 

10.652 
10.478 
10.311 
10.167 
10.028 

9.932 
9.873 
9.858  — 
9.886  ^ 
9.962  ^* 

120 

10.082 
10.241  **• 
10.438  *^ 
10.666^ 
10.923  ^'' 

876 

U.198 
11.484 
11.776 
120)66 
12.350 

12.620 
12.873 
13.106 
13.318 
13.501 

13.658 
13.785 
13.881 
13.946  ,, 

33 

13.978  — 
6 


886 
292 
890 
884 

870 

853 
233 
812 
183 
157 


137 
96 
64 


13.973 
13.934 
13.864 


39 
70 


Bflolina- 
Uon. 


-  9  43 


rf 


46.68 
47.97 
49.03 
49.88 
50.49 


139 

106 

85 

61 
36 


60.85 
50.97  — 
50.82    " 


60.40 
49.70 

48.78 
47.61 
46.20 
44.60 
42.81 

40.87 
38.85 
36.75 
34.66 
32.60 

30.69 
28.95 
27.43 
26.21 
25.31 


42 
70 
92 

117 
141 
100 
179 

104 

208 
210 
210 


191 

174 
152 
122 

00 
58 

24.73  ^ 
24.52  — 
24.69   ^" 


25.17 
26.00 

27.12 
28.45 
29.95 
31.55 
33.17 

34.76 
36.27 
37.64 


48 
83 

lU 

133 
150 
160 
162 
150 

151 
137 


Mean  Place 
Sec  5,  Tan  6 


34.759 
1.9S0 


46.30 
+1.709 


+0.096 
+0.25 


-0.072 
+0.77 


49.874 
1.014 


16.26 

+0.167 


27.233 
1.025 


48.47 
+0.225 


+0.065 
+0.25 


-0.007 
+0.77 


+0.066 
+0.25 


-0.009 
+0.78 


9.618 
1.015 


4L33 
-0.171 


+0.058 
+0.24 


+0.007 
+0.79 


APPABBNT  PLAGES  OF  iBTAES,  1920. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


MoaaT&iM. 


Jan.  0.4 
10.3 
20.3 
30.3 

Feb.     9.3 

19.2 
29.2 
Blar.  10.2 
20.2 
30.1 

Apr.  9.1 
19.1 
29.0 

May  9.0 
19.0 

29.0 

June    7.9 

17.9 

27.9 

July    7.9 

17.8 
27.8 
Aug.  6.8 
16.7 
26.7 

Sept.  6.7 
15.7 
25.6 

Oct.  6.6 
16.6 

25.6 

Kov.    4.6 

14.5 

24.6 

Dec.    4.4 

14.4 
24.4 
34.4 


Mean  Place 
Sec  5,  Tan  a 


Mag.  4.3 


ASMDSIRL 


3 


Ik 
30 


8 

16.813' 

16.710^^ 

16.578 

16.420 

16.243 


16.055 
15.863 
15.677 
15.508 
15.362 

15.249 
15.174 


32 

58 
77 
88 


92 

88 
60 
46 
13 

75 


15.143  — 
15.158  ^* 
15.221  ^ 

109 

15.330 


15.483 
15.677 
15.906 
16.163 

16.439 
16.731 
17.031 


153 
194 
229 
257 
276 

292 
300 
301 


17.332 
17.627  ^ 

284 
17.911 

18.177 


266 
245 
220 
193 
162 


18.422 

18.642 
18.835 

18.997 
19.127 
19.223 
19.284 
19.309  — 

12 

19.297 
19.248 
19.165 


130 
96 
61 


49 

83 


iioQ. 


"21  53 


11 


70,14 
71.75 
73.07 
74.06 
74.70 

74,99 
74.91 

74.48 
73.70 

72.58 

71.17 
69.45 
67.48 
65.28 
62.91 

60.42 
57.84 
55.27 
52.76 
50.38 

48.21 
46.29 
44.70 
43.49 
42.70 

42.34 
42.43 
42.98 
43.97 
45.33 

47.01 

48.95  ^ 
213 

221 

221 

213 


161 

132 

99 

64 

29 

8 

43 

78 

112 

141 

172 
197 
220 
237 
249 

258 

257 
251 
238 
217 

192 

159 

121 

79 

36 

9 

55 

99 

136 

168 


51.08 

53.29 
55.50 

57,63 
59.62 
61.38 


199 
176 


15.147 
1.078 


61.98 
-0.402 


+0.053 
+0.24 


+0.016 
+0.79 


5PeneL 

Mag.  3.1 


Bight 
Ascmsloii. 


3  37 


s 
16.195 

16.079 
15.915 
15.712 
15.476 

15.223 
14.962 
14.711 
14.487 
14.297 


116 
164 
203 
236 
253 

261 
251 
224 
190 
142 


14.155 

14.068 
14.045  — 
14.086  ^^ 
14.196  "^ 

172 

14.368 

231 
284 
330 
364 
392 


14.599 
14.883 
15.213 
15.577 

15.969 
16.379 
16.798 
17.219 
17.632 

18.032 
18.412 
18.769 
19.096 
19.391 

19.652 
19.871 
20.044 
20.170 
20.246 

20.267 

20.234 
20.148 


410 
419 
421 
413 
400 


380 

357 
327 
295 
261 


219 

173 

126 

76 

21 


33 

86 


D«clUi 
tlon. 


lUuk- 


+47  31 


n 


101 
71 
37 


66.61 
67.62 
68.33 
68.70 
68.73  — 

34 

68.39 
67.72 
66.72 
65.48 
64.01 

62.37 
60.65 
58.93 
57.29 
55.76 

54.40 
53.28 
52.46 
51.89 


67 
100 
124 
147 
164 

172 
172 
164 
153 
136 

112 
82 
57 


27 

51.62  — 

3 

51,65 
51.98 
52.57 
53.45 
54.52 


55.81 
57.30 
58.93 
60.67 
62.49 

64.36 
66.25  ^^* 


33 

59 

88 

107 

129 

149 
163 
174 

182 
187 


68.12 
69.97 
71.70 

73.31 

74.74 
75.92 


187 
185 
173 
161 


143 

118 


13.289 
1.481 


58.67 
+1.093 


+0.085 
+0.23 


-0.043 
+0.81 


dBildaiiL 

Mag.  3.7 


Right 
AsemsItffL 


h     m 
3    39 


s 

26.684 

26.606 
26.496 
26.361 
26.203 

26.032 
25.856 
25.683 
25.525 
25.388 

25.282 
25.213 
25.184 
25.202 
25.264 

25.372 
25.522 
25.709 
25.931 
26.180 

26.448 
26.730 
27.021 
27.312 
27.598 

27.873 
28.134 
28.377 
28.598 
28.795 

28.965 
29.108 
29.219 
29.298 
29.345 

29.355 
29.330 
29.270 


78 
110 
135 
158 
171 

176 
173 
158 

137 
106 

69 
29 

18 

62 

108 

150 
187 
222 
249 
268 

282 
291 
291 
286 
275 


261 
243 
221 

197 
170 


143 

111 

79 

47 

10 

25 
60 


Dttclhtt- 
tion. 


-10    1 


n 


66.28 
67.59 
68.70 
69.60 
70.25 


131 

111 

90 
65 
41 


70.66 
70.80  — 
70.68  ^^ 


70.31 
69.66 

68.76 
67.62 
66.24 
64.64 
62.85 

60.91 
58.87 
56.75 
54.63 
52.56 

50.60 
48.80 
47.24 
45.94 
44.97 


37 

65 
90 

114 
138 
160 
179 
194 

204 
212 
212 

207 
196 


180 

156 

130 

97 

62 


44.35 
44.09  — 
44.21   ^^ 
44.69   ** 
45.50  *^ 

109 

46.59 

133 
150 
162 
165 
162 


47.92 
49.42 
51.04 
52.69 

54.31 
55.85 
57.26 


154 
141 


24.914 
1.016 


60.74 
-0.177 


+0.057 
+0.23 


+0.007 
+0.82 


i^Penei. 
Itag.  3.9 


Right 
Asoraslon. 


h     a 
3    39 

s 
47.875 


47.778 
47.637 
47.457 

47.247 

47.020 
46.786 
46.559 
46.354 
46.180 


97 
141 
180 
210 
327 


234 
227 
206 
174 
IJO 

46.050 

45.971 

45.949  — 

45.988  ^ 

46.089  ^^ 
159 

46.248 


46.461 
46.723 
47.028 
47.365 

47.728 
48.106 
48.493 
48.881 
49.263 

49.632 
49.983 
50.313 
50.617 
50.892 

51.134 
51.340 
51.506 
51.629 
51.706 

51.734 
51.713 
51.641 


213 


306 
337 


378 
387 


382 
369 

351 
330 
304 
276 
242 

206 
166 
128 

77 
28 


21 
72 


Daclioa- 
tion. 


+42  19 


65 


64 

90 

114 

131 

143 

147 
146 
139 
125 
107 

86 

60 
84 


44.23 

45.06 

45.60 

45.86  — 

45.82    * 
85 

45.47 

44.83 

43.93 

42.79 

41.48 

40.06 
38.59 
37.13 
35.74 
34.49 

33.42 

32.57 

31.97 

31.63 

31.56  — 
20 

31.76 

32.21 

32.90 

33.80 

34.90 

36.14 
37.51 
38.98 
40.52 
42.12 

43.74 
45.35 
46.94 
48.48 
49.92 

51.24 
52.39 
53.36 


45 

60 

90 

110 

124 

137 
147 
154 
160 
162 

161 
159 
154 
144 
132 

115 


45.181 
1.353 


37.51 
+0.911 


+0.081 
+0.23 


-0.035 
+0.82 


348 


APPARENT  PLACES  OF  STABS,  1920. 


FOR  TEHB  UPPER  TRANSIT  AT  WASHINGTON. 


Wsdiiocton 
MeanTBiie. 


Jan. 


Feb. 


Mar. 


0.4 
10.4 
20.3 
30.3 

9.3 

19.2 
29.2 
10.2 
20.2 
30.1 


Apr.  9.1 
19.1 
29.1 

May  9.0 
19.0 

29.0 

June    7.9 

17.9 

27.9 

July    7.9 

17.8 
27.8 
Aug,  6.8 
16.8 
26.7 

Sept.  5.7 
15.7 
25.6 

Oct.  6.6 
15.6 

25.6 

Nov.    4.5 

14.5 

24.5 

Dec.    4.5 

14.4 
UA 
34.4 


5  H;  Camtiop. 
Mag.  4.7 


AsoensfoD. 


h     m 
3    41 

s 

58.85 

58.53 
58.11 
57.61 
57.05 

56.46 
55.86 
55.29 
54.76 
54.33 

53.97 
53.73 
53.62 
53.64 
53.79 

54.06 
54.46 
54.96 
55.55 
56.22 

56.94 
57.72 
58.52 
59.33 
60.13 

60.92 
61.67 
62.38 
63.04 
63.62 

64.13 
64.55 
64.86 
65.07 
65.16 

65.14 
64.99 
64.73 


32 
42 
50 
56 

50 

00 
67 
53 
43 
36 

34 

11 

2 
15 

27 

40 
50 
59 
67 
72 

78 
SO 
81 
80 
79 

75 
71 
66 
58 
51 

42 

31 

21 

9 

2 

15 
26 


I>ecUiia> 

tlOIL 


+71    5 


ti 


27.41 

30.01 
30.54  — 

2 

30.52 

56 
108 
155 
196 
226 

250 
268 
266 
258 
246 

222 
195 
159 
122 
82 

2.09  — 

2.12    ^ 

2.56  ^^ 

3.43  ®^ 
125 


29.96 
28.88 
27.33 
25.37 

23.11 
20.61 
17.98 
15.32 
12.74 

10.28 
8.06 
6.11 
4.52 
3.30 


4.68 

6.30 

8.24 

10.48 

12.98 

15.67 
18.52 
21.46 
24.40 
27.28 

30.04 
32.56 
34.78 


162 
194 
224 
250 


285 
294 
294 
288 
276 

252 
222 


i|Ta«i. 

(Akyone.) 
Mag.  3.0 


Right 
ABoenslOD. 


h     m 
3    42 

8 

45.725 
45.657 
45.554 '^ 

136 
160 


68 


45.418 
45.258 


176 

182 
179 
165 
136 
105 

64 


45.082 
44.900 
44.721 
44.556 
44.420 

44.315 
44.251 
44.233  — 
44.265  ^ 
44.349  ^ 

130 

44.479 
44.655  ^^* 
44.872  ^^^ 
45.124  ^^ 
45.404^ 

298 

45.702 
46.018 
46.337 
46.658 
46.975 

47.279 
47.570 
47.844 
48.094 
48.322 


316 
319 
321 
317 
304 

291 
274 
250 
228 
201 


48.523 
48.698 
48.840 
48.949 
49.019 

49.053 
49.045 
48.999 


175 

142 

109 

70 

34 

8 
46 


Decline 
Ugo. 


+23  51 


If 


34.01 
34.01 
33.91 
33.68 
33.34 

32.91 
32.36 
31.75 
31.08 
3a.41 

29.76 
29.17 
28.70 
28.34 
28.12 

28.11 
28.30 
28.66 
29.22 
29.93 

30.79 
31.73 
32.77 
33.84 
34.93 

35.99 
37.02 
37.98 
38.85 
39.61 

40.29 
40.86 
41.35 
41.76 
42.07 

42.32 
42.47 
42.54 


0 
10 
23 
84 

43 

55 
61 
67 
67 
65 

59 
47 
36 
22 
1 

19 
36 
56 
71 
86 

94 
104 
107 
109 
106 

103 
96 
87 
76 
68 

57 
49 
41 
31 
25 

15 

7 


r*  Xiidaiii. 
Mag.  4.3 


Bkbft 

ABOMIHIPH. 


h      A 

3    48 

26.060 


98 
131 
159 
180 
104 


25.962 
25.831 
25.672 
25.492 

25.298 
25.098 
24.903 
24.721 
24.563 

24.435 
24.346 
24.298 
24.298 
24.346 

24.440 
24.580 
24.761 
24.978 
25.226 

25.497 
25.785 
26.083 
26.386 
26.684 

26.973 
27.247 
27.501 
27.733 
27.937 

28.112 
28.256 
28.365 
28.438  „ 

85 

28.473  — 
2 

28.471 

28.430 

28.352 


200 
195 
182 
158 
128 

89 
48 
0 
48 
94 

140 
181 
217 
248 
271 

288 
298 
303 
298 
286 

274 
254 
232 
204 
175 

144 

109 
73 


41 

78 


Declina- 
tion. 


-23  28 


n 


175 

146 

111 

75 

88 


73.02 
74.77 
76.23 
77.34 
78.09 

78.47 
78.48-" 
78.11  ^^ 
77.37  ^* 
76.29  ^^ 

140 

74.89 
73.18 
71.20 
68.99 
66.59 

64.06 
61.44 
58.83 
56.28 
53.85 

51.62 
49.66 
48.03 
46.78 
45.95 

45.58 
45.67 
46.24 
47.25 
48.66 

50.42 
62.46 
54.69 
57.02 
59.36 

61.64 
63.76 
65.68 


171 
198 
221 
240 
253 

282 
261 
256 
243 
-223 


196 

163 

125 

83 

37 

9 

57 

101 

141 

176 

204 
223 
233 
234 
228 

212 
192 


^Xxidani. 
Mag.  4.2 


h     m 
S    46 


8 

29.387 
29.253 
29.084 
28.886 
28.663 

28.427 
28.186 
27.950 
27.730 
27.534 

27.372 
27.251 
27.178 
27.155 
27.184 

27.266 
27.398 
27.578 
27.799 
28.057 

28.343 
28.652 
28.974 
29.302 
29.629 

29.947 
30.249 
30.530 
30.784 
31.006 

31.194 
31.343 
31.451 
31.516 


134 
10B 
198 

228 

236 

241 
236 
220 
196 
162 


121 
78 


82 

132 
180 
221 
258 
286 

309 
322 
328 
337 
818 

302 
281 
264 
222 

188 

149 

108 

65 


31.537  — 
24 

31.513 

31.445 

31.335 


68 
110 


tkn. 


-36  26 


n 


41.07 
43.10 
44.74 
45.96 
46.72 

47.01 
46.83 
46.20 
45.12 
43.63 

41.78 
39.58 
37.08 
34.36 
31.45 

28.42 
25.36 
22.34 
19.42 
16.69 

14.25 

12.14 

10.44 

9.20 

8.48 

8.29 

8.66 

9.56 

10.97 

12.84 

15.10 
17.66 
20.41 
23.26 
26.11 

28.84 
31.37 
33.60 


IM 


7e 
— 

18 
63 

loe 

149 
185 


250 
272 
291 
308 

806 
303 
292 
273 
244 


211 

170 

124 

73 

10 

37 

90 

141 

187 
226 

256 
275 
286 
385 

273 

258 


Mean  Place 
Sec  5,  Tan  6 


53.330 
3.085 


14.49 
+2.919 


43.529 
1.093 


31.49 
+0.442 


24.337 
1.090 


64.37 
-0.434 


27.659 
1.243 


29.87 
-0.738 


+0.125 
+0.23 


-0.110 
+0.82 


+0.071 
+0.22 


-0.017 
+0.83 


+0.052 
+0.22 


+0,016 
+0.83 


+0.045 
+0.22 


+0.027 
+0.84 


APPARENT  PLACES  OF  STABS,  1920, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Jan.  0.4 
10.4 
20.S 

Feb.    9.8 


Mar. 


Apr. 


May 


19  JS 
29.2 
10.2 
20.2 
S0.1 

9.1 
19.1 
29.1 

9.0 
19.0 


29.0 

June    7.9 

17.9 

27.9 

July    7.9 

17.8 
27.8 
Aug.  6.8 
16.8 
26.7 

Sept.  6.7 
15.7 
25.6 

Oct.  6.6 
15.6 

25.6 

Nov.    4.6 

14.6 

24.6 

Dec.    4.6 

14.4 
24.4 
S4.4 


YKydit 
Mag.  3.2 


K%lit 


h     m 
3    43 

B 

30.37. 

29.72 

28.97 

28.16 

27.80 

26.42 

25.56 
24.70 
23.90 
23.18 

22.64 
22.01 
21.60 
21.33 
21.19 

21.18 
21.33 
21.60 
22.01 
22.53 

23.16 
23.86 
24.65 
25,45 
26.28 

27.10 

27.88 
28.60 
29.24 
29.77 

30.18 
30.45 
80.57 
30.54 
80.86 

80.03 

29.57  : 
28.98 


66 

75 
81 


87 
86 
80 
72 

64 

68 
41 
27 

14 
1 

16 
27 
41 
52 
63 

70 
79 
80 
83 
82 

78 
72 
64 
53 
41 

27 
12 

^ 
18 
83 

46 

50 


Deellnft- 


-74  28 


tt 


7»-^213 

83.13 ," 
84.16  Z 
84.62  — 

14 

84. 4o 

66 

127 

175 

218 

250 

202 
310 
841 
351 
854 

848 
338 
314 
283 
245 

108 
147 


83.80 
82.53 
80.78 
78.60 

76.01 
73.09 
69.90 
66.49 
62.98 

59.44 
55.96 

52.58 
49.44 
46.61 

44.16 

42.18 


40.71 
89.82  ^ 
39.54  — 

34 

39.88 

100 


f  PouL 
Mag.  2.9 


R%ht 


40.88 
42.44 
44.56 
47.16 

50.14 
53.39 
56.82 
60.28 
63.65 

66.79 
69.62 
72.04 


156 
212 
260 
298 


325 
343 
346 
337 
314 


283 
242 


h 

3 


49 


8 

8.334 
8.266 
8.154 
8.008 
7.837 

7.645 
7.446 
7.250 
7.071 
6.915 

6.797 
6.722 


12 

46 
71 
02 

00 

06 
70 
56 
18 

75 


6.695  — 
6.724  ^ 
6.804  ^ 

132 

6.936 


7.118 
7.344 
7.607 
7.899 

8.215 
8.549 
8.888 
9.233 
9.570 

9.897 
10.210 
10.510 
10.784 
11.035 

11.259 
11.453 
11.609 
11.732 
11.816 

11.857 
li.853 
11.807 


182 

226 
263 
292 

316 

834 
839 
845 
837 

827 


313 
300 
274 
251 
224 


194 
156 
123 

84 
41 

4 
46 


DwsUaft- 
tkRi. 


+3138 


tt 


84 
21 


63.57 
63.91 
54.12 
64.16  — 
63.97  ** 

36 

63.61 
63.07 
62.37 
61.54 
60.63 

49.68 
48.73 
47.82 
47.00 
46.33 

45.85 
45.53 
45.45 
45.56 
45.90 

46.41 
47.09 
47.92 
48.86 
49.90 

50.96 
52.11 
53.22 
54.34 
55.40 

56.45 
57.44 
58.38 
59.24 
60.04 

60.75 
61.33 
61.80 


54 

70 
83 
01 
05 

05 
01 
82 

67 
48 

32 

8 

11 
34 
51 

68 

83 

04 

104 

106 

115 
111 
112 
106 
105 

00 
94 
86 
80 
71 

58 
47 


9H«C 
Mag 


elop. 
5.2 


Rigbt 


h 

3 


50 


*       8 

22.17 
21.99 
21.75 
21.45 
21.11 

20.74 
20.36 
19.99 
19.64 
19.35 

19.12 
18.97 


18 
24 
80 
84 

37 

38 

37 
35 
29 
23 

15 

8 


18.89  — 

18.90  ^ 


19.01 

19.20 
19.48 
19.82 
20.23 
20.70 

21.20 
21.74 
22.29 
22.85 
23.41 

23.95- 

24.48. 
24.98 
25.44 
25.86 

26.22 
26.53 
26.77 
26.96 
27.06 

27.09' 
27.04. 
26.92 


11 

19 

28 
34 
41 
47 
50 

54 
55 
56 
56 

54 

53 
50 
46 
42 
36 

31 
24 
19 
10 
3 

5 
12 


DecUoft- 
tioa. 


+60  62 


It 


166 

120 


42.28 
43.94 
45.23 
46.11  * 
46.53  — 

4 


46.49 
45.98 
45.04 
43.68 
41.99 

40.03 

37.88 
35.63 
33.37 
31.18 

29.13 
27.29 
25.71 
24.43 
23.48 


fl 
04 

136 

169 
196 

215 
225 
226 
219 
205 


184 

158 

128 

95 

58 

22.90  ^ 

22 

22.68  — 

22.81  ^^ 

23.31  i* 

24.15  ^ 
116 


c  Panel. 
Mag.  3.0 


Rigbit 


25.31 
26.75 
28.46 
30.40 
.32.55 

34.85 
37.26 
39.73 


144 
171 
194 
215 
230 

241 
247 
249 


42.22 
44.65  2*3 

231 

46.96 

212 


49.08 
50.95 


187 


h     ft 
3 

8 

31.607 
31.425 


124 
164 
106 
216 


31.301 
31.137 
30.941 

30.725 
30.500 
30.279"^ 
30.075  ^ 
29.902^" 

137 

29.765 
29.674  ,3 
29.641  — 
29.666  ^ 
29.748  "^ 

29.887 
30.082 
30.324 
30.607 
30.923 

31.266 
31.627 
32.000 


110 


106 
242 
283 
316 
343 


361 
373 


tloou 


+39  46 


tt 


75 
53 


63.17 

63.92 
54.46 
64.71  * 
64.73-. 

26 
64.47 
63.94 
63.15 
62.17 
51.02 


53 

79 

96 

115 

127 


32.376  ^* 


32.746 

33.10» 
33.455 
33.784 
34.089 
34.366 

34.613 
34.826 
35.006 
35.144 
35.236 


370 
863 


829 
305 

2n 

247 


49.76 

48.44 
47.14 
45.90 
44.76 

43.80 
43.01 
42.45 
42.14 
42.07  — 

17 

42.24 
42.65 
43.26 
44.04 
45.00 


131 
130 
124 
114 
96 


79 
56 
81 


213 

180 

188 

02 

46 


36.282.' 

35.276 

35.225 


6 
61 


46.12 
47.81 
48.62 
49.97 
51.36 

52.76 
54.18 
55.56 
56.92 
58.18 

59.38 
60.41 
61.31 


41 
61 
78 
96 
112 

119 
131 
135 
139 
140 

142 
138 
136 
126 
120 


103 

90 


Mean  Place 
Bee  »,  Tan  8 


27.629 
3.738 


63.95 
-3.602 


6.935 
1.175 


49.72 
+0.616 


18.22$ 
2.05$ 


33.36 

+1.795 


28.846 
J.301 


47.92 
+0.833 


-0.019 
+0.22; 


+0.131 
+0.84 


+0.075 
+0.22 


-0.022 
+0.84 


+0.101 

+0.21; 


-0.064 
+0.84 


+0.080 
4-0.21  i 


-0.029 
+0.85* 
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Wfl8faiiu;toc 
llMiiTmie. 


Jan.  0.4 
10.4 
20.3 
30.3 

Feb!    9.3 

19.3 
29.2 
Mar.  10.2 
20.2 
30.1 

Apr.  9.1 
19.1 
29.1 

May  9.0 
19.0 

29.^ 

June    7.9 

17.9 

27.9 

July    7.9 

17.8 
27.8 
Aug.  6.8 
16.8 
26.7 

Sept.  5.7 
16.7 
25.6 

Oct.  5.6 
15.6 

25.6 

Nov.    4.6 

14.5 

24.6 

Dec.    4.6 

14.4 
24.4 
34.4 


Mean  Place 
Seci,Tan< 


^  Persei. 
Mag.  4.0 


Right 
Ascenskm. 


3  56 

s 
48.723' 
48.652 


48.538 
48.386 
48.205 

48.003 
47.792 
47.584 
47.391 
47.225 

47.096 
47.013 
46.980  — 
47.003  ^ 
47.081  ^® 

133 

47.213 


71 
114 
152 
181 
202 

211 
208 
193 
166 
129 


83 


47.397 
47.628 
47.897 
48.199 

48.526 
48.869 
49.224 
49.580 
49.932 

50.275 
50.605 
50.916 
51.207 
51.472 

51.709 
51.915 
52.086 
52.219 
52.311 

52.358 
52.358 
52.312 


184 
231 
260 
303 
337 

343 
355 
856 
352 
343 

330 
311 
291 
265 
237 


206 

171 

133 

92 

47 

0 
46 


46.193 

1.229 


DeoUDfr* 
tlan. 


+35  33 


»f 


47.42 
47.98 
48.36 


56 
38 


48.52  -^ 

48.46     * 
29 

48.17 
47.66 
46.94 
46.06 
45.05 

43.95 
42.83 
41.73 
40.70 
39.81 

89.08 
38.53 
38.21 


51 
72 

88 
101 
110 

112 

110 

103 

89 

73 

55 
32 


38.09  — 
38.20  " 

32 

38.52 
39.04 
39.74 
40.59 
41.55 

42.61 
43.75 
44.94 
46.14 
47.34 

48.55 
49.72 
50.86 
51.95 
52.98 

53.91 
54.73 
55.40 


52 
70 
85 

96 
106 

114 
119 
120 
120 
121 

117 
114 
109 
103 


83 
67 


43.1)1 

•fO.715 


D^a^  D<«a 


+0.077 
1+0.21  ' 


-0.025 
+0.85 


YXiidani. 
Mag.  3.2 


R%ht 

AacnsioKL 


h 
3 


111 
54 


a 
19.595 

19.520 

19.412 

19.274 


75 

108 
138 
150 


19.115 

174 

IB.941 
18.758  ^^ 
18.576  ^®^ 
18.405  ^^^ 
18.256  "® 

120 

18.136 
18.051 

18.008  — 

18.009  * 
18.054  *^ 

91 

18.145 
18.278  ^ 


174 
209 


18.452 
18.661 
18.898  ^^ 

261 

19.159 

277 


19.436 
19.725 
20.016 
20.305 

20.586 
20.856 
21.108 
21.341 
21.551 

21.734 
21.892 
22.017 


289 
291 
289 
281 

270 
252 
233 
310 
183 

158 
135 
90 


22.107 
22.165  ^ 

JO 

22.186"" 
16 


22.169 
22.114 


55 


DecUiUk 
tion. 


-13  43 


tt 


73.60 
75.12 
76.42 
77.46 
78.25 

78.73 
78.91 
78.81 
78.41 
77.71 

76.72 
75.48 
74.00 
72.26 
70.33 

68.29 
66.11 
63.88 
61.65 
59.50 

57.46 
55.62 
54.04 
52.73 
51.78 


152 

130 

104 

79 

48 

18 

10 
40 
70 
99 

124 
148 
174 
193 
204 

218 
223 
323 
215 
204 

184 

158 

131 

95 

57 


51.21  ^^ 
51.04  — 
51.27  ® 
51.90  ^ 
52.86  ^ 

131 

54.17 

156 
174 
188 
193 
188 

179 
164 


55.73 
57.47 
59.36 
61.27 

63.16 
64.94 
66.58 


17.785 
1.029 


66.89 
-0.244 


+0.066 
+0.21 


+0.009 
+0.86 


XTavzi. 

Var.  3.3-4.2 


Aweiwyn. 


h     A 
8    5$ 


16.826 


16.772 :- 
16.6S3 
16.561 
16.415 


'54 


89 


123 


146 


165 


16.250 ; 


16.077 ' 


173 


15.904 
15.744 
15.604 


173 

.160 
140 
109 

15.495 
15.422 
15.392  — 
15.407   ^* 
15.469  ^ 

106 

15.577 
15.729  *^^ 
15.918  *^ 
16.143^ 
16.396  ^ 

274 

16.670 

280 


16.959 
17.266 


397 
800 


17.556 
17.853  ^^ 

389 

18.142 
18.419  ^^ 
18.681 


262 
243 
223 

198 


18.924 
19.147 

19.345 
19.516 
19.661 
19.773 
19.862 

19.895 
19.899  — 

19.866  ^ 

— i — 


171 

145 

113 

79 

43 


Declina- 
tion. 


+12  15 


ft 


54.19 
53.69 
53.18 
52.70 
52.23 

51.78 
51.37 
50.99 
50.68 
50.46 

50.34 
50.33 
50.47 
50.78 
51.25 

51.89 
52.68 
53.62 
54.67 
55.83 

57.03 
58.25 
"59.43 
60.55 
61.57 

62.45 
63.16 
63.70 
64.06 
64.22 

64.23 
64.08 
63.82 
63.46 
63.03 

62.56 
62.07 
61.57 


50 
51 
48 
47 
45 

41 
38 
31 
22 
12 

1 
14 
31 

47 
64 

79 

94 

105 

116 

120 

123 
118 
113 
103 

88 

71 
54 

36 

16 

1 

15 
36 
36 
43 
47 

49 
50 


14.768 
1.023 


55.08 
+0.217 


+0.066 
+0.20 


-0.007 
+0.86 


ametteuU. 

Mag.  4.4 


Bight 


h 
3 


la 
6t 


30.49 
30.19 
29.te 
29.42 
28.98 

28.51 
28.05 
27.59 
27.16 
26.76 

26.42 
26.14 
25.92 
25,79 
25.74 

25.77 
25.88 
26.07 
26.33 
26.65 

27.04 
27.47 
27.94 
28.44 
28.93 

29.41 
29.89 
30.33 
30.72 
31.06 

31.34 
31.55 
31.6Sf 
31.72 
31.68 

31.67 
31.37 
31.11 


30 
36 

41 
44 

47 

46 
46 
48 
40 
34 

28 

23 

13 

5 

3 

11 
19 
36 
33 
39 

43 
47 
50 
40 

48 

48 
44 

39 
34 
28 

31 

13 

4 

4 

U 

30 


Declina- 
tion. 


-61  37 


It 


46.14 
48.46 
60.30 
51.61 
52.35 

62.52 
62.12 
51.17 
49.72 
47.79 

45.44 
42.73 
39.70 
36.43 
33.01 

29.50 
26.00 
22.58  ^^ 


233 

184 

131 

74 

17 

40 

95 

146 

193 

235 

271 
303 
327 
342 

351 


350 


19.33 
16.36 


325 
297 
263 


^^'^  219 

11-^  170 

^'^  115 

8.70  '  * 

8.16-^ 
9 


8.25 

8.96 

10.28 

12.18 

14.59 

17.42 
20.58 
23.94 
27.37 


71 
132 
190 
241 

283 

316 
336 
343 


30.77**^ 
324 


34.01 
36.96 
39.55 


395 
250 


28.393 
2.104 


31.73 
-1.851 


+0.019 
+0.20 


+0.063 
+0.86 
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lliig.3.9 


Bifbt 


D«s]|ii». 
tian.' 


ATmuL 
Mag.  4.5 


Blilttt 


D«s]|ii». 


6  pumI. 
lfcg.4.0 


Bight 


tloo. 


Mlig.5.6 


Rlihtr 


D«cliii»- 
tion. 


Jka, 


Feb. 


0.4 
10.4 
20.3 
90.3 

0.3 


19.3 
29.2 
Mar.  10.2 
20.2 
30.1 

Apr.  9.1 
19.1 
29.1 

May  9.0 
19.0 

29.0 

June    8.0 

17.9 

27.9 

July     7.9 

17.8 
27.8 
Aug.  6.8 
16.8 
26.7 

Sept.  5.7 
15.7 
25.7 

Oct.  5.6 
15.6 

25.6 

Nov.    4.6 

14.5 

24.5 

Dec.    4.5 

14.4 
24.4 
34.4 


h     nl 
3   58 

i     i 

55.938; 
55.883  " 
55.795  .* 
56.675^ 
55.530  !** 

55.367^ 

55.196  ^^ 

55.025*^ 

54.865*** 

54.724  *^* 
111 

54.613 

54.537 

54.503  — 

54.513   ^® 

54.668  ** 

101 

54.669 
54.811  *^^ 
54.994*® 
55.210  ^* 
55.464^ 


S81 


55.720 
56.001 
56.291 
56.584 
56.874 

57-158 
57.430 
57.686 
57.925 
58.143 

58.338 
58.507 
58.648 
58.758 
58.835 

58.877 
58.880  — 
58.847  ® 


S93 
190 
184 

172 
IM 

330 
S18 
106 


141 

110 
77 
42 


+  545 


ft 


63.35 
62.55 
61.83 
61.18 
60.61 

60.14 
59.77 
59.51 
69.37 
59.37 

59.53 
69.84 
60.33 
61.00 
61.84 

62.85 
64.01 
65.28 
66.65 
68.07 

69.49 
70.88 
72.19 
73.36 
74.37 

75.17 
75.75 
76.09 
76.19 
76.06 

75.72 
75.20 
74.53 
73.77 
72.94 

72.08 
71.23 
70.42 


80 
72 
05 

57 
47 

37 
26 
14 
0 
16 

31 
49 
67 
84 
101 

116 
127 
137 
142 
142 

130 
131 
117 
101 
80 

68 

84 

10 

13 
84 

62 
67 
76 
88 

86 

85 
81 


h 

8 


I 


-1-2151 


58 

01 


• 

59.997 
59.944 
59.853 
59.728  }^ 
59.576  ^ 

♦74 

59.402' 
59.220**^ 
59.039  *** 
58.869*^ 
58.720  *^ 

116 

58.604 
58.526 
58.493 
58.508 
58.572 

58.684 

58.842 

59.043 

59.279^ 

59.644*" 

186 

59.830 

804 


78 
83 

15 
64 

112 

• 

158 

201 


813 
815 


60.134 
60.447 
60.762 
61.075  ^^ 

104 

61.379 
61.673  ** 
61.951  •^ 
62.210 
62.448 

214 

62.662 

188 


62.860 
63.007 
63.132 
63.222 

63.272 
63.283 
63.252 


157 

125 

90 

50 

11 
31 


tt 


5190 
52.84 
52.70 
52.48 
52.19 

51.82 
51.38 
50.88 
50.34 
49.79 

49.26 
48.79 
48.41 
48.16 


6 
14 
22 
20 

87 

44 
50 
54 
56 

58 

47 
88 

25 


48.05  — 

5 

48.10 
48.33 
48.72 
49.27 
49.97 


50.78 
51.69 
52.65 
53.64 
54.62 

55.55 
56.42 
57.20 
57.88 
68.46 

58.94 
59.33 
50.63 
50.85 
60.01 

60.11 
60.15  — 
60.14    * 


23 
89 
55 

70 
81 

91 
96 
99 
98 
98 

87 
78 
68 
58 
48 

80 
80 
22 
16 
10 


4  2 

fl 

a 


53.924 
53.837 
63.695 
63.608 
63.282 


87 
142 
187 

126 
ISO 


53.032' 


62.768  ^ 
52.608 
52.264*** 
62.052  *" 

170 

51.882  J,, 

51.765  *^ 

51.708  — 

51.717    • 

51.791  ^* 
189 


61.930 
62.130 


200 
255 


52.385 
62.689  ^ 
63.033*** 

875 

53.408 
53.808*^ 
54.220  *" 
64,639  **• 
56.056  **^ 

410 

66.466 


66.860 
66.238 
56.590 
66.915 

67.206 
67.460 
67.672 
57.837 
57.960 

56.000 
58.009 
57J53 


804 
878 
152 
126 
291 

254 

212 
165 

118 
59 


0 
66 


+47  29 


tt 


115 
90 


66.61 
67.66 
68.66 
69.16  "Z 
69.41  -? 

7 

69.34 
68.92 
68.17 
67.14 
65.85 

64.38 
62.79 
61.13 
59.60 
57.94 

56.51 
55.27 
54.24 
63.47 
52.96 

52.74 
52.78 
53.09 
53.64 
54.43 

55.42 
56.61 
57.94 
59.41 
61.00 

te.68 
64.40 
66.16 
67.91 
69.62 

71.24 
72.73 
74.04 


42 

75 

103 

129 

147 

150 
166 
168 
156 
143 

124 

103 

77 

51 

22 

4 
31 
55 
79 
99 

119 
188 
147 
159 
168 

172 
176 
175 
171 
162 

149 
181 


4    5 

6 

59.664 
59.616 


40 

91 


59.624 
59.396 
59.238 

69.059 
68.869 
68.679 
68.600 
58.343 

58.218 
58.132  ^ 
58.092  — 
58.101     ' 
68.161  ^ 

110 

68.271 


128 
158 

179 

190 
190 
170 
157 
125 


157 
201 


58.428 
68.629 
68.868 
69.138 

59.429 
59.740 
60.061 
60.386 
60.709 

61.026 
61.330 
61.621 
61.894 
62.144 

62.372 
62.571 
62.740 
62.877 
62.975 

63.033 
63.049  — 
63.021  ^ 


270 
291 

811 
821 
326 

823 

817 

304 
291 
278 
2S0 


199 

160 

137 

98 

58 


+26  16 


»# 


25.24 
25.40 
25.46 
26.40 
25.22 

24.92 
24.50 
23.97 
23.36 
22.60 

22.01 
21.34 
20.74 
20.23 
19.85 

19.63 
19.67 
19.68 
19.98 
20.44 

21.03 
21.76 
22.57 
23.45 
24.36 

25.28 
26.17 
27.02 
27.82 
28.56 

29.22 
29.82 
30.36 
30.84 
31.26 

31.63 
31.92 
32.13 


16 
6 

6 
13 
80 

42 
58 

61 
67 
68 

67 
60 
51 
38 
22 

6 

11 
30 
46 
50 

7S 


91 
92 

80 
86 
80 
74 
66 


64 
48 

43 
87 

20 
21 


Mean  Place 

8ec6,Tan6 


53.951 
1.005 


65.83 
+0.101 


57.770 
1.078 


51.88 
+0.401 


50.889 
1.480 


60.74 
+1.091 


57.327 
1.115 


23^ 
+0.494 


+0.063 
+0.20 


-0.003 
+0.86 


+0.070 
+0.26 


-0.013 

+0.87 


+0.086 
+0.20 


-0.036 
+0.87 


+0.073 
+0.19 


-0.016 
+0.88 
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Wasblacton 
Mean  Time. 


Jasu  0.4 
10.4 
20.3 
30.8 

Feb.    9.3 

19.3 
29.2 
Mar.  10.2 
20.2 
30.2 


Apr. 


May 


9.1 
19.1 
29.1 

9.0 
19.0 


29.0 

Jime    8.0 

17.9 

27.9 

July    7.9 

17.9 
27.8 
Aug.  6.8 
16.8 
26.7 

Sept.  6.7 
15.7 
25.7 

Oct.     5.6 

15.6 

25.6 

Nov.    4.6 

14.5 

24.5 

Dec.    4.5 

14.4 
24.4 
34.4 


Mean  Place 
Sec  ^»  Tan  5 


Df5,  D»d 


o^  XriduU. 

lfiBg.4.1 


Right 


h    m 
4    7 

8 

59.476 
59.418  ^• 
59.325  ^^ 
59.203  ^^ 
59.053  *^ 

168 


58.885 
58.709 
58.530 
58.360 
58.210 

58.086 
57.997 
57.946 


176 

m 

170 
150 

124 

80 
51 
6 


57.940  — 


57.976 


36 
83 


58.059 
58.185  ^^ 
58.348  *^ 
58.549  ^^ 
58.777  ^ 

254 

59.031 


59.302 
59.584 
59.872 
60.159 

60.440 
60.711 
60.969 
61.209 
61.429 

61.624 
61.795 
61.935 
62.044 
62.119 

62.159  ■ 
62.162  *-. 
62.128  ^ 


271 

282 
288 
287 
281 

271 
258 
240 
220 
195 

•I 

171 

140 

109 

76 

40 


Declina- 

ti4Ml. 


-72 


tf 


48.32 
49.66 
50.83 
61.81 
52.58 

63.10 
53.41 
53.46-? 
53.27  " 

41 
67 


134 

117 

08 

77 

52 

31 


/iTanzL 
Mag.  4.3 


Right 


h     m 
4    H 

8 

13.377  ■ 
13.336 


42 
83 


52.86 


52.19 
51.29 
50.15 

48.82 
47.28 


90 

114 
138 
154 

171 

45.57 
43.75  ^«2 

189 


41.86 
39.92 
38.00 

36.14 
34.42 
32.91 
31.64 
30.64 


194 
192 
186 

172 
151 
127 
100 
67 


29.97 
29.64  — 
29.66    ^ 

37 
72 

98 

123 
142 
153 
159 
160 

153 
141 


30.03 
30.75 

31.73 
32.96 
34.38 
35.91 
37.50 

39.10 
40.63 
42.04 


57.571 
1.008 


42.74 
-0.124 


+0.058 
+0.19 


+0.004 
+0.88 


13.252 
13.137 
12.996 

12.834 
12.661 
12.486 
12.321 
12.174 

12.054 
11.969 
11.925 


11.924  — 
11.970  ** 

92 


115 
141 
162 

173 
175 
165 
147 
120 

85 
44 


12.062 
12.196 
12.371 
12.582 
12.821 

13.082 
13.360 
13.649 
13.943 
14.236 

14.523 
14.801 
15.066 
15.314 
15.543 

15.750 


15.933 
16.087  ^* 


134 
175 
211 
239 
261 

278 
289 
294 
293 
287 

278 
265 
248 
229 
207 


183 


16.211 

16.303 


124 
02 
•55 


16.358  '  ^ 
16.374- 
16.352  ^ 


Dedixift- 
tfam. 


+  8  41 


w 


32.45 
31.77 
31.14 
30.56 
30.05 

29.60 
29.22 
28.92 
28.73 
28.64  — 

2 

28.66 
28.84 
29.14 
29.63 
30.28 


68 
63 
58 
51 
45 

88 
90 
19 
9 


31.08 
32.03 
33.10 
34.29 
35.54 

36.81 
38.07 
39.26 
40.36 
41.33 

42.11 
42.71 
43.10  ^^ 
43.26  — 
43.22    ^ 

23 

42.99 
42.60 
42.07 
41.44 
40.75 

40.03 
39.32 
38.65 


18 
30 
49 
65 

80 

05 
107 
119 
125 
127 

126 

119 

110 

97 

78 

60 
89 


39 
53 
63 
69 
72 

71 
67 


11.312 
1.012 


34.83 

+0.153 


+0.065 
+0.18 


-0.005 

+0.89 


Hag.  3.8 


Right 
A8C0I13iC|l. 


h  m 
4  11 


s 

22.923 
22.784 
22.603 
22.385 
22.138 

21.871 
21.594 
21.319 
21.056 
20.815 


181 
218 
247 
267 

277 
275 
263 
241 
208 


20.607 
20.440 
20.321  ^ 
20.252 
20.242  — 

44 


20.286 


100 


20.386 

20.539  ^^ 

20.740  ^^ 

20.984  ^ 
2S0 

21.264 

21.572  ^ 

21.902*^ 

22.245  ^ 

22.593  ^* 

945 

22.938 
23.270^ 

316 
291 


23.586 
23.877 
24.137 


260 

24.362 
2^546  ^ 
24-684  ^ 
24.774 
24.815  — 

*   10 

24.^805 
24.744  *^ 
24.635^^ 


D6cUii»- 


-42  {9 


f0 


40.86 
43.22 
45.18 
46.69 
47.72 


236 

196 

151 

103 

53 

48.26 
48.28-2 
47.82  ^ 
46.87  •* 
45.47  ^^ 

182 


43.65 

41.46 
38.95 
36.16 
33.17 

30.03 

26.84 
23.65 


219 
251 
279 
299 
314 

319 
319 


20.58'^ 


17.67 

15.02 

12.74 

10.87 

9.47 

8.62 

8.32 

8.62 

9.48 

10.91 

12,84 

15.20 
17.92 
20.88 
23.98 
27.12 

30.15 

33.01 
35.58 


291 
265 

228 

187 

140 

85 

30 

30 

86 

143 

193 

236 

272 

296 
310 
314 
303 

286 

257 


21.034  ' 
1.3S6i 


28.93 
-^.916 


+0.041  • 
+0.18    ; 


+0.028 
+0.89 


aBettenU. 

Mag.  3.4 


Right 


h     m 
4    18. 

8 

25.64 
25.35  * 
24.99 
24.57 
24.11 


42 
46 

48 

49 
48 
47 
48 
38 

32 

26 

17 

9 

1 

8 
16 
24 
81 
37 

43 

46 
50 
51 
51 

49 
47 
43 
88 
31 

24 

16 

26.66  -^ 
26.65     * 


23.63 
23.14 
22.66 
22.19 
21.76 

21.38 
21.06 
20.80 
20.63 
20.54 

20.53 
20.61 
20.77 
21.01 
21.32 

21.69 
22.12 
22.58 
23.08 
23.59 

24.10 
24.59 
25.06 
25.49 
25.87 

26.18 
26.42 
26.58 


26.56 
26.38 
26.12 


18 
26 


DeoUna- 

tlQQ. 


-62  40 


09 


39.92 
42.43 

44.48 
45.99 
46.96 

47.36 
47.18 
46.47 
45.21 
43.48 

41.30 
38.73 
35.82 
32.65 
29.29 

25.81 
22.30 
18.86 
15.55 
12.49 

9.75 
7.42 
6.55 
4.25 
3.53 

3.43 
3.98 
5.15 
6.91 
9.21 

11.96 
15.07 
18.43 
21.91 
25.38 

28.72 
31.82 
34.68 


20S 

151 
97 
40 


18 

71 

126 

173 

218 

257 
291 
317 
336 

<no 

351 
344 
331 
306 
274 


233 

187 

130 

72 

10 

&5 

117 

i7e 

230 

275 


311 


348 
847 
394 

310 
276 


23.368 

2.178; 


25.89 
-1^35 


+0.015 
+0.18  ! 


+0.058 
+0.89 
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FOR  TSE  TJPFCB  TBAN8IT  AT  WA 


N. 


yHtauL 

6ltaiL 

i;^BildaL 

aXesMt. 

WMlikMtan 
XanTfaM. 

lli«.3.9 

Mi«.3.9 

lfcg.4.1 

M8g.5.6 

mnit 

D««te. 

lUitit 

IMdUm- 

R%li8 

DMite. 

Rl8ht 

DedlDft. 

'^  ■"■■'■' 

tiOD. 

Amvte. 

lion. 

^  "■■'■' 

tian. 

AJMDiidn. 

tkKL 

h    n 

•         r 

h    m 

e 

f 

h    m 

•        r 

h    m 

•       f 

» 

4   15 

4-15  26 

4    18 

-♦•17  21 

4    21 

-34  11 

4    23 

-80  23 

Jaa.     0.4 

16.48S 

6J0 

2ijm 

WW 

29.47 

8 

8.792 

If 

n.8o 

26.28 

ft 
83.41 

10.4 

10.444  * 

6.24  " 

21.3M  *• 

20.29 

S7 

8.698  * 

80a7*" 

24.28** 

85.89*** 

20.3 

16.366  '^ 

bM  ^ 

21-224  " 

19.92 

n 

8«4** 

88.10  "» 

2842*** 

87.88** 

30.3 

16.262  "* 

5.60  ^ 

21.1U  ^^ 

19.62 

M 

8.378** 

88.68  « 

21.82** 

89.35  **' 

Feb.    9.3 

10.U0  *^ 

bM  " 

20J96S^^ 

19.29 

u 

8a»** 

84.78  »» 

29.48*** 

90.26  ** 

W 

» 

IM 

u 

898 

« 

146 

80 

19.3 

16.946 

4.74 

20^802 

18.94 

2.9tf^ 

88.88   -A 

18J7 

90.62^ 

29.2 

16.769  **• 

4.37  ^ 

20.688™ 

18.66 

18 

2.769** 

19 
86.67  — 

17.49  *** 

90.41  ** 

Mn;  10.2 

16.690*'* 

^M  ^ 

20,442*** 

18.18 

88 

2.470** 

85.81  * 

16.02  **' 

89.67  '* 

20.2 

15.419™ 

8.66  » 

20.269  *" 

17.80 

88 

2.289** 

84.61  * 

14.61  *** 

88.41  ** 

ao.2 

15^« 

8.36  •• 

20.116"* 

17.46 

U 

2.087" 

88.49*** 

18.29** 

86.66  *'* 

u* 

a 

1» 

n 

184 

189 

U9 

217 

Apr.    9.1 
19.1 
29.1 

15.144 
15X»  ": 

1&006 

8J2 
2i>7  ^ 
2iH  — 

19:969 
19.897  ^ 
19.8«  *^ 
19.846  — 

17.14 
16.98 
16.78 

88 
M 

1 

l«8lB  .^a 

1;696|^ 
1.692 'J 
1.686    I 

80.10**' 
77.90** 

11.04** 

10.16  * 

o4«4v 

81.94** 

79.08** 

May    9.0 

15.007  — 

8j06    ' 

16.77 

75.42** 

9.48  * 

76.97  *** 

19.0 

15.066  *• 

848  •• 

19.889  ** 

16.89 

u 

1.528  — 

72.74** 

9.00** 

72.68** 

9t 

It 

M 

18 

48 

898 

90 

840 

29.0 

16.140 

8.07 

19.960 

17JL7 

1.578 

•••^^ 

8.74    , 

69.28 

Jim»  8.0 

15.288^ 

4.21  ** 

29.U6"* 

17.69 

48 

1.668  * 

66.96** 

8.71 -' 

65.87*** 

17.9 

15.461  ™ 

4.91  ^ 

29.293*^ 

18^6 

87 

1.811  **» 

68.98**' 

8.90** 

62.50*^ 

27.9 

15.676** 

5.72  • 

20.607.'** 

18.87 

n 

1.997** 

61.06** 

9.30  ** 

69.29*** 

July    7.9 

15,919^ 

644  •• 

20.761^ 

19.68 

8a 

2.222** 

68.28** 

9.98  •* 

56.82**' 

aoB 

m 

xo 

m 

sao 

894 

80 

204 

17.9 

10.188 

7j68 

2L021 

20.67 

2.478 

56.74 

10.72 

53.68 

27.8 

16.473  *• 

8.66  «» 

21.307** 

2L51 

u 

2.760** 

68.48^ 

11.68  * 

61.42** 

Aug.    6.8 

16.770*' 

9.68  ^^ 

21w606** 

22.47 

98 

8.062** 

W.67  *•* 

12.78**^ 

49.66  *'• 

16.8 

17.071** 

10j67  •• 

21.911  *** 

23.41 

84 

3.375*** 

60.10  **' 

13.98** 

48.42** 

26.7 

17,373*" 

UM  ^ 

22.215*^ 

24.29 

88 

8v694*** 

49.12  * 

16.26  **' 

47.76  * 

a»r 

8X 

800 

88 

810 

40 

180 

8 

Sept.  5.7 

17.690 

12  J9 

22.616 

»M 

4i>10 

48.66 

16.56 

47.73"" 

16.7 

17.968  *• 

13.07  • 

22.807** 

26.77 

08 

4.318** 

48.74    * 

17.88**' 

48.33  * 

26.7 

18.232  *^* 

13.60  ** 

23.086** 

264M^ 

67 

4.612** 

4»JN  * 

19J94** 

49.64*** 

Oct.    5.6 

18.480^ 

18.98  •• 

23.349** 

26.77 

48 

4.886** 

60.52  *** 

29.14  *** 

51.30  *'* 

15.6 

18.7aO^ 

14.20  " 

28.696** 

27.06 

88 

5.185** 

62.16  *•* 

21.U  *' 

63  6?** 

218 

9 

SM 

17 

218 

807 

78 

878 

26.6 

18.948 

14.29"" 

28.819 

27.22 

m 

«.364^^ 

^^"••A 

2L89  ^ 

66.37 

Nov.  4.6 

19.142^ 

14.26    * 

24.017** 

27.27 

9 

6.540** 

66i^** 

22.46  n 

59.47  *** 

14.5 

19.307"* 

14.U  ^ 

24.188*^ 

27.^ 

4 

^(«8*** 

59^** 

85 

22.80    3 

62.81*** 

24.5 

19.442^ 

18.87  •* 

24.328^*^ 

27.12 

U 

*.796** 

6845  *» 

22.88  — 

66.27*** 

Dec.    4.5 

19.6^"* 

18.60  ' 

24.483** 

26J96 

18 

6.860  •* 

66^94** 

22.72  *• 

69.71*** 

61 

n 

67 

88 

u** 

889 

42 

831 

14.4 

19.606  ^ 

ISM 

24.527  — 

26.78 

5.879: 

67.87 

22.80 

73.02 

24.4 

19.629-^ 

12.94  •* 

26.64 

98 

5.862  * 

70.66** 

21.06  ** 

76.07** 

84.4 

19.6U  ** 

[  12.60  •* 

24.512.  ** 

264S9 

89 

5.770  " 

73.00*** 

20.80  * 

78.70  ** 

Meu  Place 

14.313       r  7M 

19.127        ^i46 

1.898        07.26 

20J68      69.00 

8eca,TMi< 

1.087       •H>.276 

1.048       40.313 

1 

1.209        «Oj680 

5.99S      ^.914 

IV«,IX«a 

4*0.068        -«0.008 

4-0.068        --0.909 

1 

40.045       *fOj019 

-0.081      44).162 

DAD^ 

-tO.18 

t^M      1 

44)117 

40Ja 

4AJ7. 

-14^91      1 

4^.10 

40;9l 

86097''— 1920 23 
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APPARENT  PLACES  OF  STABS,  1920, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
MeanTBOA. 


Jan. 


Feb. 


Mar. 


0.4 
10.4 
20.4 
80.3 

9.3 

19.3 
29.2 
10.2 
20.2 
S0.2 


Apr.  9.1 
19.1 
29.1 

May  9.1 
19.0 

29.0 

June   8.0 

17.9 

27.9 

July    7.9 

17.9 
27.8 
Aug.  6.8 
16.8 
26.8 

m 

Sept.  5.7 
15.7 
25.7 

Oct*  5.6 
15.6 

25.6 

Nov.    4.6 

14.5 

.    24.5 

Dec.    4.5 

14.5 
24.4 
34.4 


Mean  Place 
See  a,  Tan  < 


D^,IM 


cTanxi. 
Mag.  3.6 


Rig^t 
Aflcanslqn. 


4 


m 
2$ 


s 
68.844 

{8.813  ; 


81 

76 


68.738 
66.625 
68.483 

56.815 
68.136 
67.063 
57.776 
67.618 

57.486 
67.391 
67.889 
57.330  — 
67.368  ^ 

88 

67.456 


lis 

143 
IM 

179 
188 

in 

168 

183 


85 


57.689 
67.762 
67.974 
88.214 

68.483 
68.770 
69.069 


138 

178 
313 
240 

m 

287 

289 
806 


69.374 
69.681^ 

806 

60.987 


60.283/ 


296 


00.667 
60.837 
61.091 

61.821 
61.628  *^ 
61.706^^ 


370 
264 
280 


h47 
118 
.71 


61.853 
61.066 

4S2.087 


«2.070— 
62,060 .  *^ 


DeoUuk 
tkm. 


+19    0 


»f 


13.84 
13.67 
13.46 
18.24 
12.96 

12.63 
12.28 
11.89 
11.49 
11.11 

10.75 
10.46 
10.28 
10.18 
10.16 

10.88 
10.66 
11.00 
11.60 
12.87 

18.16 
14.00 
14.80 
15.75 
16.60 

17.88 
18.04 
18.60 
19.07 
19.30 

19^.00 
19.71 
19.76 
10.75 
19.68 

19.61 
19.38 
19.28 


17 

31 


83 

8S 

88 
40 
88 
86 


10 

3 
18 

83 
44 
60 
68 

79 

84 
80 
66 
85 

78 

66 

56 
47 
83 
81 

11 

J 

4 

0 

13 

18 
15 


56.589 
1.058: 


14.82 
+0.644 


+6.669  ( 

+046 : 


—6.669 
+6.61 


mPerael. 
Mag.  6.1 


Right 


h 
4 


m 
27 


8 

49.823 
40.774 
40.672 
40.522 
40*332 

40.110 
48.870 
48.626 
48.302 
48.181 

48.004 
47.873 
47.705 
47.775  — 
47.816  ** 

47.917  * 
48.075  ^* 
48.288  ^^* 
48.549  ^* 
48.847 


49 
103 
150 
190 
223 

« 

340 
344 
284 
311 

in 


181 
78 


b8S 


49.180 


40.588; 


858 


^.012 
50.207 
66.686 

61.072 
61.440 


074 
085 


977 
864 


61.813 

62.158^** 

52.482'^ 

^296 

62.7801 

53.047:^^ 

63.277^ 

58.466 

68.609. 

68;700j 
63.738' 
63.720 


189 


148 


01 


il8 


h 

46.904  i 
1.365; 


Declina- 
tion. 


+42  53 


n 


42.47 
48.61 
44.37 
44.99 
46.36 

46.44 
45.24 
44.76 
44.00 
48.08 

41.88 
40.57 
89.21 
87.84 
86.51 

35.27 
34.19 
38.26 
32.65 
82.05 


104 

86 

63 

86 

0 

30 
48 
76 
07 
115 

131 
136 
187 
188 
134 

106 
98 
71 
50 


81.77 
31.71  — 
31.87  " 


82.23 

82.77 

88.49 
84.84 
86.33 
86.42 
87.61 

^.87 
40.20 
41.56 
42.94 
44.82 

45.67 
46.94 


86 
54 

73 

86 
99 

00 
10 


33 
86 
188 
38 
86 

27 
14 


80.68 
+0.029 


40.084  • 
+0.16  i 


-6.624 
+6.62 


oeTanii. 

{AUebaran.) 
Mag.  1.1 


Right 


h     m 
4    31 

8 

21.913 
21.886 
21.818 


37 
68 


106 
137 

in 

184 

20.875  *" 
20.716  ^^ 

184 

20.581 
20.481 
20.^1 


21.712 
21.676 

21.413 
21.286 
21.062 


aoo 

60 


20.404  ~ 
20.-«6  ^ 

'n 
«).513i 
20.637  .^^ 
20.799  ^^ 
21.002^ 
21.283^ 

!260 

21.403 


21.771 
22.063 
22.360' 


378 


293 

.297 
303 


22.662 

22.965'- 

23.259^^ 

23.542^ 

23.811 

24.065 


369 


364 
383 


24.297! 
24.507  *° 
^.688'^^ 
24.8^:**^ 
1J4.960."^ 

25;088! 
36.077  •— 
25.070:   '' 


BeoUna- 
tion. 


+16  20 


n 


88 


81 


66.66 
66.24 
66.01 
66.69 
66.28 

64.96 
64.60 
64.25 
63.03 
68.63 

63.38 
63.19 
63.12 
63.15 
68.32 

63.62 
64.04 
64.63 
65.81 
66.10 

56.99 
57.68 
68.80 
69.68 
60.48 

61.20 
61.80 
62.26 
62.58 
62.77 

62.83 
62.73 
62.60 
62.86 
62.68 


61:78 
61.47  ^ 
61.16-  ^ 


83 
80 
86 

10 

7 

8 
17 

80 

43 

50 
68 
99 


93 

86 

73 

00 
46 
83 

19 
0 

10 
14 


10.679! 
1.042 


I 


68.46 
46.203 


+0.068: 
46.15  : 


-0.607 
46.68 


a  Boxadns. 
Mag.  3.5 


Right 


h     m 
4    32 


8 

18.194 
17.900 
17.747 
17.446 
17.106 


1&5 
253 
801 
840 
868 


16.738 
16.354*" 
15.969  ^ 
15.564  ^^ 

15.244®* 

j813 

14.931 
14.661  ^ 
14.450  ^" 
14.300  ^* 
14,217  ® 

14 


14.208 
14.SM 
14.383 
14.571 


56 

134 
188 
247 


14.818 

301 

15.119 
15.462^ 
15.841  ^'^ 
16.246  ^ 
16.667  ^^ 

.435 

17.002 
17.511  ^" 
17.912  ^^ 
18.286  ^^ 
18.624.^ 

293 

18.917\^ 

239 

19.156;!: 

19.386  ^^^ 

19.463.  * 

19.501  — 
i  » 

19.461: 

19.302'  " 

19.286*^^ 


Declina- 
tion. 


-56  12 


tt 


327 


49.31 

52.01  ^ 

64.28^ 

66.07  ^^ 

57.34  *^ 
72 

58.06  ,^ 

68.24  — 

57.88  ^^ 

66.97   * 

65.59  *^ 
185 

53.74 

51.47 

48.85 

45.02 

42.75 

39.42 
36.02 
32.62 
29.31 
26.19 

23.33 
20.83 
18.76 
17.22 
16.23 

15.85 
16.10 
16.98 
18.46 
20.51 

23.04 
25.97 
29.18 
82.58 
36.03 

89.41 
42.60 
45.51 


393 
317 
33S 

840 
340 
331 

312 

280 


250 
207 
154 

99 
38 

25 

88 

148 

205 

253 

203 
321 
340 
845 
338 

319 
291 


16.994 
1.7^ 


66.43 
-1.430 


+61026 
40.16  ' 


+6.036 

+o/oa 
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FOR  THE  UPPER  TRANSIT  AT  WA8HIN0T0M. 


wnTlme. 


Jan.  0.4 
10.4 
20.4 
30.3 

Feb.    9.3 

19.3 
29.3 
Mtf.  10.2 
20.2 
80.2 

Apr.  9.1 
19.1 
29.1 

May  9.1 
19.0 

29.0 

June   8.0 

18.0 

27.9 

July    7.9 

17.9 
27.8 
Aug.  6.8 
16.8 
26.8 

Sept.  6.7 
15.7 
25.7 

Oct.  5.7 
15.6 

25.6 

Nov.    4.6 

14.5 

24.5 

Dec.    4.5 

14.5 
24.4 
34.4 


Ftiidtai. 
Mag.  4.1 


B%bt 


4    32 

8 

21.231 


21.196 
21.122 
21.012 
20.874 

20.711 
20.5S5 


.74 

lie 

188 

w 

17» 
181 


20.854 
20.178  "• 
20.017  ^•^ 

19.881  j^ 
19.7W  2 
19.709 
19.688  r^ 
19.702  *• 


19.765 


M 


19.891  f 
20.017  ^^ 

188 


20.199 

26.418  ^ 
838 

20.652 
20.912 
21.185  ^ 


21.465 


880 


21.760 


888 


877 
887 

837 
818 

28.282  ^ 
28.478  ^^ 
23i641  *•• 
23.777  I** 
28J879  *" 


22J083 
22.310 
22:577 
22.829 
23i)66 


23.948 
23a)r2 
23.959 


87 


tion. 


-  8  30 


188 

lit 

87 

77 


69.50 
60.78 
61.90 
62.87 
68.64 

88 

84.23 
84.62  !! 
64.78  — 

64.75    • 

88 

48 


08 

80 

108 

187 

la 

187 


64.49 

64.08 
63.85 
62.46 
61.37 
60.10 

58.67 
57.10 
55.42 
58.70 
51.97 

60.29 
48.71 

47.28 
46.06 
45.07 

44.39 
44.91 
43.95^ 
44.22  ^ 
44.80 

46.65 
46.75 
48.02 
^.42 
60.89 

52.67 
53.80 
65.14 


173 
178 
188 

1« 
143 
183 


88 


88 
86 

10 
37 
40 
47 

48 

43 
84 


6SSxMaal. 
Meg.  4.0 


JUi^ 


h    m 
4    34 

8 

82^1 
82.795  ' 
82.709 
82'.589 
82-488*** 

^74 

82.264 

188 


130 


82.075 


188 


81.888 
81.696**^ 
81.628  *" 

148 

81.394 
31.267 
81.177 


U7 


38 

81.139  -^  * 
81.146  .  ^ 

81 

81.199 

81.298  •• 

31.480.*" 

31.604  *•*' 

81.812  P* 
888 

88.047. 

82.364  ^^ 

32.576  ^ 

32.858^ 

83.144^ 
888 

38^480 

83.710 

83.979 

34.285  ^ 

34.474  ^ 

84J80 
84.882  *•• 
86v046f** 
85a78^^ 
85^74 1  •• 

;« 

85t888s 


280 


35.360 
85v327 


ifr 


tton. 


-14  27 


t$ 


41.45 
48.80 
44.74 
46.60 
47.00 


178 
184 


100 


47.60 
48.06 
48.16  — 
47.94 


88 

8 


47.41 

46.60 
45.60 


88 

81 

110 
190 


44.14 
42.64^*^ 

40.72  ^" 

188 

211 
830 
831 
217 
207 

180 
168 
187 
104 


88.78 
86.62 
84.42 
82.21 
80.04 

27.97 
26.07 
24.41 
23.04 
22.00 

88 

21.86  ^ 
21.10  — 
21.28  ^ 
21.87 


22.84 

24.16 
25.76 
27.62 
29.61 
81.68 

38.74 
85.74 
87.60 


87 
188 

188 
184 
188 
207 
208 

260 
188 


rTMil. 
Meg.  4.3 


RIeht 


h    le 

4    37 

8 

28.864 
28.882 


87 


187 


i 


38 


188 


180 
180 
187 
188 
143 

108 


28.766 
28:668 
28.520 

28.362 
28.166 
27.976 
27.789 
27.621 

27.479 

27.370 

27.304  ^ 

27.281- 

27.311  ^ 
74 

27.385 

27.608^^ 

27.673  *•* 

27.879  ^ 

28.115^ 
288 

28.381  _ 

284^70^ 

28.969^ 

29.280  ^" 

29.594  *" 
813 


80.214  ** 
80.512  ^ 
80.795*^ 

31.064^ 

248 

31.312 : 
31.536^ 
81.732  *•• 
81.896 1^** 

32/»7  *•* 

:88 

32.116 ' 


82.164 
82.166 


48 

1 


tion. 


•f  22  48 


ft 


15.41 
16.48 
16.40 
16.82 
16.18 

16.00 
14.71 
14.86 
18.97 
18.61 

13.04 
12.61 
12.28 
11.90 
11.68 

11.61 
11.65 
11.88 
12.15 
12.59 

13.14 
13.77 
14.45 
15.17 
15.86 

16.64 
17.15 
17.71 
18.19 
18.67 

18,89 
19.16 
19.86 
19.51 
19.68 

19.72 
19.80 
19.80 


8 

e 

14 

1$ 


48 
47 

48 

38 

83 

22 

7 

4 
18 
S3 
44 
85 

88 

88 
73 
60 
08 

81 
M 
48 
88 
83 

87 
30 
18 
13 
8 

S 
0 


aCooU. 

Mag.  4.5 


Rl8l>8 


4    37 

i 

60.937 

60.826  "* 

60.667  ** 

60.466** 

60.231*^ 
881 

69.970 

69.694  ^* 

69.413  ^ 

59.139  ^* 

68.884^ 

839 

68.655 

68.463  J"^ 

68.315  *'^ 

58.218,^^ 

68.176 .-? 
11 

68.187 

68.253 

58.373 

68.543*'^ 

58,758?^ 

69.011 . 
69.296^ 


08 
130 


69.608 


813 

59.938?* 
60.278  ^ 

843 

60.620 : 

60.958^ 
61.284  •* 
61.590  ^ 
61.871  ^' 

240 

62.120 
62.383  ^^ 
62.604  P^ 


62.629  f 
62.704 


138 


62.728 
62.699 
62.618 


*76 
24 

20 

81 


tion. 


-42    0 


tf 


69.95 
72.54 

74.75 
76.54 
77.86 


350 
221 
179 
133 

84 

78.70 
79.04  — 
78.88  *• 
78.23  •* 
77.12  "* 

155 


75.57 
73.63 
71.34 
68.73 
65.89 

62.86 
59.73 
56.56 
53.45 
50.40 

47.74 
45.30 
43.26 
41.64 


194 
228 

261 
284 
303 

813 
317 
311 
990 

275 


244 
205 
161 
100 


6 
64 


40.55 

53 

40.02 

40.08 
40.72 
41.94^ 
43.69  ^^* 

222 

45.91 
48.53 
51.45 
64.56 
57.74 

60.89 
63.88 
66.65 


862 
292 
311 
818 
315 

290 
277 


^eea  Piece 
Seca,Ito8 

D^»D.8 


19.219 
1.002. 


5S.95 
w4).061 


80i8M 
1;038 


I 


83.96 
^.268 


26.489; 
1.085 : 


16.50 
•M).420 


58.916 . 
1.846  i 


-0.901 


-M).06O 
+0J5 


•fOjOQ2 
•fOJB 


-M).055i 
+605  i 


40.006 
4^M 


+O.OTO: 

+014    ; 


^.010 
40.94 


+0.099 
+0.14 


+0.021 
+0.94 


356 


APPARENT  PLACES  OF  STARS,  1920. 


FOR  THE  UPPEB  TRANSIT  AT  WASfflNGTON. 


Washinxton 
Mean  Tune; 


Jan.  0.4 
10.4 
20.4 
S0.8 

Feb.    9.8 

19.3 
29.3 
Mar.  10.2 
20.2 
30.2 


Apr. 


May 


9.1 
19.1 
29.1 

9.1 
19.0 


29.0 

June   8.0 

18.0 

27.9 

July    7.9 

17.9 
27.8 
Aug.  6.8 
16.8 
26.8 

Sept.  5.7 
16.7 
25.7 

Oct.  5.7 
15.6 

25.6 

Nov.    4.6 

14.5 

24.5 

Dec.    4.5 

14.5 
24.4 
34.4 


QToombxldcP  MB. 

Mag.  6.0 


Right 


h.    m 
4    38 

8 

10.12 
9.85 
9.42 
8.86 
8.18 

7.43 
6.62 
5.60 
5.01 
4.29 

3.66 
3.16 
2.80 
2.59 


43 
W 
«8 
76 

81 
82 
79 
73 
88 

60 
38 
21 


2.66  — 

13 

2.69 
2.98 
3.43 
4.03 
4.74 


6.66 
6.48 
7.46 
8.49 
9.66 

10.62 
11.67 
12.70 
13.69 
14.61 

15.45 
16.18 
16.79 
17.27 
17.60 

17.76 
17.75 
17.68 


29 
46 
80 
71 
82 

82 

98 
108 
107 
106 

106 

IQS 

00 

02 

84 

78 
81 

48 
33 
16 

1 
17 


tiOQ. 


+76  47 


tt 


68.38 
60.91 
63.11 
64.90 
66.21 


868 

220 

179 

131 

79 


67.00  ^ 
67.22  — 
66.88  ** 
66.99  ^ 
64.60  ^'^ 

183 


62.77 
60.56 
68.09 
66.42 
62.67 

49.91 
47.24 
44.73 
42.46 
40.46 

88.80 
87.62 
36.63 
36.14 


221 
247 
287 
278 
278 

287 
261 
228 
200 
186 

128 
80 
40 
6 


86.08  — 


36.44 
37.22 
88.39 
89.93 
41.82 

44.04 
46.63 
49.23 
62.10 
66.06 

68.03 
60.92 
63.63 


78 
117 
164 
180 
222 

240 
270 
287 
296 
297 


871 


4  Camelop. 
Mag.  5.4 


Right 
Aaomsion. 


h     m 
4    41 

8 

23.768 
23.701 


67 


23.560 
23.364 
23.002 

22.787 
22.467 
22.117 
21.787 
21.486 


141 

808 


806 


880 
840 
880 
802 
200 


21.226^ 

^•^^^ 
20.886 

20.823  — 

20.839  " 

94 


20.933 
21.101 
21.342 
21.646 
22.006 

22.414 
22.869 
23.331 
23.823 
24.324 


168 
241 
804 
860 
408 


446 

473 
498 
601 
608 


24.827 
25.324*^ 
26.807  ^ 
26.271*** 
26.707  ** 

408 

27.110 
27.472 
27.786  ^^* 
28.044*" 
28.238*** 

126 

28.363 
28.414  — 
28.390  ** 


DeolhiA- 
tion. 


+56  86 


tt 


63.66 
66.41 
66.92 
68.13 
68.99 

69.46 
69.52 
69.15 
68.39 
67.27 

65.84 
64.15 
62.29 
60.32 
68.32 

56.36 
54.49 
62.79 
61.28 
60.03 

49.03 
48.32 
47.90 


176 
161 

121 
86 
47 

_J 

87 

76 

112 

143 

160 
186 
197 
900 

196 

187 
170 
161 
126 
100 

71 
42 


47.78  — 

47.96  " 

46 

48.42 
^.16 
60.14 
61.36 
62.80 

64.45 
66.25 
68.19 
60.23 
62.33 

64.42 
66.44 
68.34 


78 

99 

182 

144 

166 

180 
194 
204 
210 
200 

202 
190 


MBxldaiii. 

Mag.  4.2 


Right 


h     m 
4    41 

8 

32.128 
32.100 
32.032 


28 
68 


31.928 
31.794 

31.634 
31.468 
31.276 
31.098 
30.934 

30.791 
30.679 
30.605 
80.572  — 
30.582  ^® 

64 

80.636  ^ 
30.734  "* 


104 
184 
160 

176 
183 
178 
164 
143 


112 
74 


138 
176 
807 


80.872 
31.047 
81.254 

31.487 
31.742 
32.012 
32.291 
32.574 

32.867 
33.136 
33.406 
33.662 
83.903 

34.126 
84.326^ 
34.500  *^* 
34.645*** 
84.766  *" 

78 

84.881 
34.867  — 
34.863  * 


870 
879 
288 
883 

278 
870 
867 
841 


DeoUna- 
tion. 


-  3  23 


f» 


66.70 
68.00 
69.15 
70.14 
70.94 

71.64 
71.94 


180 

115 

99 

80 

00 


40 


72.13  — 
72.12    * 


71.88 

71.46 
70.80 
69.94 
68.89 
67.66 

66.26 
64.72 
63.07 
61.38 
69.68 

68.03 
66.46 
66.03 
63.82 

62.84 

62.16 
61.79 


24 
43 

66 

86 
106 
184 
140 

158 
166 
169 
170 
166 

166 
143 
121 


87 


61.73  -^ 

52.01 
62.69 


88 


63.46 
54.66 
56.86 
67.27 
68.76 

60.26 
61.71 
63.08 


111 

128 
143 
149 
160 

146 
137 


r*  Otioiiis. 
Mag.  3.3 


Right 


h     m 
4    45 

8 

31.893 
31.876 
31.818 


31.723 
31.594 

31.440 
31.268 
31.089 
30.913 
30.761 


17 
68 
95 


120 
154 

172 
179 
176 
162 
140 


30.611  j^ 
80.502*^ 
80.430  3Q 
80.400  — 
30.415  ** 

50 


30.474 
30.577 
30.720 
30.902 
31.116 

31.362 
31.612 
31.887 
32.171 
32.460 

82.749 
33.033 


103 
143 
183 
813 
837 

900 
376 
884 


884 

877 


850 


33.310 
33.576 
33.826 

833 

34.068 
34.268'*® 
34,466  *^ 
34.611  ** 

34.736*^ 

88 

34.823 
34.871  ** 
84.877 


6 


DecUiui- 
tion. 


+  6  49 


rr 


17.81 
16.99 
16.26 
15.62 
15.06 

14.60 

14.24 

14.00 

13.86 

13.83  — 
9 

24 


82 
73 
64 
66 

46 

36 
24 
14 


Mean  Place 
Sec  5t  Tan  8 


2.441 
4.076 


62.83 
4^8.962 


19.974 
1.817 


60.16 
+1.618 


80.088 
1.002 


00.91 
-0.069 


29.748 
1.007 


+0.150 
+0.14 


*-0.092 
+0.94 


+0.099 

+ajs 


H>.094 
+0.94 


+0.060 

+oa3 


+0.001 
+0.94 


+0.064       -0.008 
+OJd         +0.95 


APPARENT  PLACES  OF  STARS,  1920.  3&7 

FOR  THB  UPPER  TRANSIT  AT  WASHINGTON. 


hgu  0.4 
10.4 
20.4 
30.3 

P^.    9.3 


lli«.4.4 


Mar. 


19.3 
29.3 
10.2 
20.2 
30.2 


Apr. 


9.2 

19.1 

29.1 

May     9.1 

19.0 

29.0 

June    8.0 

18.0 

27.9 

Jnly    7.9 

17.9 
27.9 
Aug.  6.8 
16.8 
26.8 

Sept.  5.7 
15.7 
25.7 

Oct.  5.7 
15.6 

25.6 

Nov.    4.6 

14.5 

24.5 

Dec.    4.5 

14.5 
24.4 
34.4 


Mean  Place 

Seed,  Tan* 


Rlrtt 


4    46 

8 

10^ 

10.16 

9.94 

9.64 

9.27 

8.84 

a87 

7.89 
7.42 
6w99 

6.61 
6.81 
6.11 
5.99 
5.97 

6.06 
6.25 
6.55 
6.93 
7.38 

7.90 
8.48 
9.09 
9.74 
10'40 

11:07: 
11.74 
12.38 
13.01 
13.60: 

14.14 
14.68 
15.04 
15.38 
15.63 

15.78 
15.84 
15.79 


u 

S2 
80 

a? 

4$ 

47 
48 
47 
48 
88 

80 

20 

12 

2 

a 

10 

80 
88 
45 

88 

61 
06 
60 

67 

07 
64 
63 
80 
M 

40 
41 
84 

26 

J 
6 


tlQO. 


466  12 


tt 


96M 
87.54 
39.48 
41.96 
42.23 


220 
104 
118 
U7 
71 

22 
«.17  — 

42.89  " 

42.14  '* 

40.94** 
180 

39.35 

37.45 

35.29 

32.98 

30.58 

28.18 
25.87 
23.71 
21.74 
20.04 

18.62 
17.53 
16.78 
16.39 
16.35 

16.67 
17.34 
18.33 
19.65 
21.27 

23.14 
25.26 
27.57 
80.03 
32.57 

35.12 
37.62 
39.98 


100 
216 
231 

240 
240 

281 
216 
107 
170 
142 


100 
76 
30 

4 

82 

67 
00 

132 
162 
187 

212 
231 
246 
264 
266 

280 


5.289 
2.479 


31.38 
42.268 


40.118 
40.13 


-0.048 
40J5 


% 

liag.5.1 


1t%M 


k     fti 
4    46 

■ 
48.860 
43.833 
43.777 
43.678 


n 

86 


43.544 

43.385 
43.207 
^.020 
42.836 
42.668 


134 
180 


178 
187 
184 
168 
146 

^•W^llB 
42.410  i! 

42.339 

42.308  — 

42.326  ^ 


42.391 
42.501 
42.653 
42.844 
43.069 

43.320 
43.694 

48.883 
44.182 
44.486 

44.790 
45.091 
45.385 
45.666 
45.931 

46.180 
46.404 
46.604 
46.776 
46.911 

47.007 
47.062 
47.074 


110 
lOi 


261 


274 


304 
304 

301 
204 
281 
266 
240 

224 
200 
172 
135 
06 


56 


DaettM. 
UoB. 


4-18  42 


tr 


15wl2 
14.92 
14.72 
14.51 
14.29 

14.05 
13.76 
13.47 
13.15 
12.84 

12.54 
12.30 
12.10 
12.02 
12.02 

12.17 
12.41 
12.81 
13.30 
13.89 

14.69 
15.32 
16.06 
16.82 
17.60 

18.13 
18.65 
19.09 
19.40 
19.60 

19.68 
19.67 
19.58 
19.44 
19.28 

19.11 
18.93 
18.74 


20 
20 
21 


32 
31 

80 

14 

20 
8 
0 

16 

24 

40 
40 
88 
70 

78 
74 
76 


62 
44 

31 

20 
6 

1 

0 

14 

16 

17 

18 
10 


41.534 
1.056 


17.44 
40.339 


40,070 
40.13 


-^.007 
40.96 


lfag.8.9 


R%W 


b     to 
4    60 

8 

7.112 
7.095 
7.037 
6.942 
6.813 


17 


186 


172 
180 
178 
166 
146 


114 
77 


6.657 
6.485 
6.305 
6.127 
5.962 

5.817 

5.703 

5.626 

5.589-- 

5.596    ^ 
61 

5.647 

5.741 

5.876 

6.047 

6.252 


04 

135 
171 


230 


6.482 
6.735 
7.003 
7.282 
7.666 

7.851 
8.132 
8.406 
8.670 
8.919 

9.151 
9.361 
9.548 
9.705 
9.828 

9.915 
9.964 
9.971 


253 

268 
279 
284 


281 
274 
264 
240 


210 
187 
167 
128 

87 


40 

7 


DacUu- 
tion. 


-h  2  18 


it 


33.79 
32.74 
31.79 
30.97 
30.30 

29.76 
29.37 
29.14 
29.06 
29.12 

29.87 
29.77 
30.35 
31.11 
32.02 

3308 
34.29 
35.60 
36.98 
88.39 

89.80 
41.16 
42.40 
43.50 
44.40 

45.07 
45.48 


106 
06 

82 
67 
54 

30 

28 

_0 

7 


40 
5S 
76 
01 
106 

121 
181 
188 
141 
141 

186 

124 

110 

00 

67 

41 


13 
45.61  — 

45.48   " 

45.09  '^ 


44.45 
43.61 
42.60 
41.49 
40.29 

39.10 
37.94 
36.84 


64 

84 
101 
111 
120 

lie 

116 
110 


5.001 

i.eoi 


38.91 
40.040 


40:062 

40.12 


-0.001 
40.95 


iAuiiao. 
Mag.  2.9 


-Right 


h     tn 

4    51 


i 
49.512 
49.500 
49.435 
49.325 
49.176 

48.993 
48.791 
48.580 
48.373 
48.180 


12 

65 

110 

149 

183 

202 
2U 
207 
103 

170 


48.010 
47.879 ''i 

87 

47.792  „ 

37 

47.755  -- 
47.768  *^ 

66 

47.834 

110 

165 
210 
246 
280 

363 
323 
335 
339 
342 

340 
380 
332 
303 
285 


47.953 
48.118 
48.328 
48.574 

48.854 
49.157 
49.480 
49.815 
60.154 

50.496 
60.836 
51.166 
51.488 
51.791 

52.076 
52.336 
52.566 
52.763 
52.920 

53.033 
53.097 
53.113 


260 
230 
197 
157 
113 


64 
16 


Declina- 
tion. 


433    2 


tt 


25.98 
26.59 
27.07 
27.45 
27.70 

27.76 
27.67 
27.36 
26.90 
26.32 

25.59 

24.79 
23.95 
23.12 
22.35 

21.65 
21.05 
20.57 
20.26 
20.07 

20.03 
20.15 
20.40 
20.74 
21.17 

21.69 
22.25 
22.84 
23.46 
24.08 

24.74 
25.41 
26.11 
26.81 
27.52 

28.23 
28.91 
29.55 


61 

48 

38 

25 

6 

0 
31 
46 
58 

73 

80 
84 
83 
77 
70 

60 
48 
81 
10 
4 

12 
25 
34 
43 
52 

56 
59 
62 
62 
66 

67 
70 
70 
71 
71 

68 
64 


46.869 

1.193 


26.49 
40.650 


40.078 
40.12 


-0.013 
40.96 
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APPARENT  PLACES  OF  STARS,  1920. 


FOR  THB  UPPER  TRANSIT  AT  WASHINGTON. 


Was! 


QTmie. 


Jan.    0.4 

10.4 
20.4 

ao.3 

Feb.    9.3 


liar. 


19.3 
29.3 
10.2 
20.2 
30.2 


Apr.  9.2 
19.1 
29.1 

May  9.1 
19.0 

29.0 

June    8.0 

18.0 

27.9 

JfQy    7.9 

17.9 
27.9 
Aug.  6.8 
16.8 
26.8 

Sept.  6.7 
15.7 
25.7 

Oct.  5.7 
15.6 

25.6 

Nov.    4.6 

14.6 

24.5 

Dec.    4.5 

14.5 
24.4 
34.4 


Mean  Place 
Sec  iy  Tan  S 


D^a,  D<»a 


€Aiulfn. 
Var.  3.0-4,5 


Right 

AflOflDSftOQ. 


h     iQ 
4    66 

■ 
16.560 
16.543 


16.467 
16.338 


17 

76 


177 


16.161 
n4 

15.947 

15.707  ^ 

15.456  ^^ 

15.208  ^® 

14.977  ^^ 

190 

l^-77»  1«0 

i4.6ia^^^ 

14.507  ., 
14,454  — 
14.460    ® 

66 

14.525 
14.649^ 
14.829  ^" 
15.069  ^ 
15.834  "* 

312 

15.646 
16.988  ^ 
16.352 


16.733 
17.122 

17.514 


364 
381 
389 
382 


388 


17.903 
18.284  ^^ 
18.653 


19.004 

19.334 
19.635 
19.904 
20.132 
20.319 

20.446 
20.521 
20.535 


360 
351 
330 


301 
209 
228 
187 
127 


76 
U 


D^oUiia- 
tkm. 


•1-48  42 


tr 


23.16 
24.33 
25.36 
26.19 
26.79 


117 
108 


60 


27.12 

27.18-21 
26.95 
26.45 
25.69 


24.70 
23.55 
22.27 
20.94 
19.59 

18.27 
17.05 
15.95 
15.02 
14.27 

13.70 
13.33 
13.16  — 
13.18    ' 


80 
76 
99 

116 
128 
133 
136 
182 

122 

110 

93 

76 

67 

87 


13.38 

13.77 
14.30 
14.98 
15.77 
16.69 

17.73 
18.86 
20.06 
21.34 
22.66 

24.01 
25.32 
26.67 


20 
89 

68 

68 

70 

92 

101 

118 
120 
128 
182 
135 

181 
125 


13.526 
1.383 


22.61 
+0.956 


-fO.085 


D^,  lU      1+0.11 


-0.018 
+0.96 


P  Camelep.r 
Mag.  4.2 


RlgW 
AaocnaloQ. 


4    66 

8 

21.86 
21.80 
21.66 
21.44 
21.16 

20.82 
20.45 
20.07 
19.69 
19.34 

19.04 

18.78 
18.60 
18.50 
18.48 

18.55 
18.71 
18.94 
19.24 
19.61 

20.04. 

20.51 

21.01 

21.54 

22.09 

22.65 
23.20 
23.74 
24.27 
24.77 

25.23 
25.65 
26.02 
26.33 
26.57 

26.73 
26.80 
26.79 


6 
14 


87 
88 

88 
86 


18 

10 
2 

7 

16 
98 

80 
87 
48 

47 
60 
63 
66 
66 

65 

64 
58 

50 
46 

42 
87 
81 
24 
16 

7 
1 


Deelina- 
tlon. 


+60  19 


rf 


199 

176 

148 

HI 

70 


89.07 
41.96 
43.72 
45.20 
46.81 

47.01  ^ 
47.29  — 
47.11  ^* 
46.50  •* 
45.49  *" 

136 

44.13 


108 
190 
205 
213 
216 

207 
196 
177 
155 
128 

102 
71 
40 


42.45 
40.55 
38.50 
36.37 

34.22 
32.15 
30.19 
28.42 
26.87 

25.59 
24.57 
23.86 
23.46 
23.37  — 

28 

23.60 
24.11 
24.93 
26.02 
27.37 

28.97 
30.77 
32.75 
34.99 
37.10 

39.36 

41.58 
43.69 


51 

82 

109 

185 

160 

180 
196 
214 
221 


222 
211 


17.657 

2.020 


37.59 
+1.755 


+0.106 
+0.11 


-0.032 
+0.96 


{"Auzlgaft. 
Mag.  3.9 


Wt» 


h     ft 

4 

8 

65.892 

65.879 


u 


66.810  " 
66.689  *^ 
66.622*^ 

2QB 

66.319 
66.093^ 
64.864^ 
54.618  **• 
54.397"^ 

m 

W«»158 
64.063^^ 

63.948^ 

68.897  — 

63.904    ^ 
68 

63.967 

64.087  ^^ 

64.262  ^^* 

224 


64.486 
64.751  ^ 

299 

66.050 

55.377  ^ 

55.727^ 

66.093^ 

66.467  ^* 
376 

66.843 

67.216  ^ 

67.583*^ 

57.936  ^ 

58.274** 
817 

58.591 

58.881^ 

59.139  ^ 

59.360^ 

59.537  ^" 

128 

59.665 
59.740  ^ 
59.760  ^ 


tUXL 


+40  67 


102 
90 
72 


87.91 
38.93 
39.83 
40.56 
41.08 

41.36 
41.39  — 
41.16  ® 

48 
72 
90 


3 


40.68 
89.96 

89.06 
38.01 
36.84 
85.63 
34.41 

83.26 
32.19 
31.24 
30.44 
29.83 


105 
117 
121 
122 
115 


107 
95 
80 
61 
45 


29.38 
29.12 
29.04  — 
29.14 
29.39 


96 

8 
10 
25 
89 


29.78 
30.30 
30.93 
31.68 
32.51 

33.43 
34.43 
35.50 
36.62 
37.79 

8g.95 
40.10 
41.20 


52 
63 
75 
83 
92 

100 
107 
112 
117 
116 

115 
110 


52.97^ 

1.324 


37.75 
+0.868 


+0.083 
+0.11 


-0.016 
+0.96 


iTanxi. 

Mag.  4.7 


tt%H 


h 

4 


66 


8 

21.151 
21.148 
21.100 
21.008 
20.878 

20.718 
20.539 
20.349 
20.159 
19.982 

19.829 
19.708 
19.624 


8 

48 

92 

180 

160 

179 
190 
190 
177 
153 

121 
84 


89 
19.586  — 

19.592    ^ 

66 

19.647 
19.748  ^^ 

145 


19.893 


184 


20.077 

20.296  ^^* 
249 

20.545 

20.816  ^ 

21.105  ^ 

21.407**^ 

21.714  ^ 
309 

22.023 

22.331** 

22.630^ 

22.921  *^ 

23.199^ 

260 

23.^ 
23.700^ 
28.914  ^" 
24.100  ^* 

150 


24.250 

24.361 
24.428 
24.461 


111 
67 

23 


DecUna- 
tiosi. 


+21  28 


tf 


33.70 
33.65 
33.60 
33.53 
33.42 

33.27 
33.07 
32.81 
32.51 
32.17 

31.83 
31.49 
31.19 
30.96 

30.81 

30.76 
30.82 
31.01 
81.30 
31.70 

32.18 
32.73 
33.32 
33.91 
84.49 

35.03 
35.50 
35.88 
36.18 
36.39 

36.52 
36.59 
36.60 
36.58 
36.54 

36.50 
86.47 
36.44 


18.762 
1.075 


6 
6 

7 
11 
16 

20 
26 
30 
84 
84 

34 
SO 
23 
15 
5 

6 
10 
29 
40 

48 

55 
59 
59 
58 
54 

47 

38 
30 
21 
13 

7 
I 

2 
4 
4 

S 
3 


36.30 
+0.393 


+0.071 
+0.11 
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JOB  THB  mPPBR  TRANSIT  AT  WASHINGTON. 


iaa.  0.4 
10.4 
20.4 

ao.4 

Feb.    9.3 


10.3 
20.3 
10.2 
20.2 

ao.2 


llOxlMriB. 
Mag.  4.6 


Apr. 


0.2 

19.1 

29.1 

May     9.1 

19.1 

29.0 

June    8.0 

18.0 

27.9 

July    7.9 

17.9 

27.9 

Aug.    6.8 

16.8 

.26.8 

Sept.  5.8 
15.7 
25.7 

Oct.  5.7 
15.6 

25.6 
Nov*   4.6 

14.6 

24.5 

Dec*    4.5 

14.5 
24.5 
84.4 


]i     in 

4    49 

6B.07a 

tt2.ani  ^ 

68.026  *^ 
61.987  " 
61.812** 

61.654 
61.486  **• 
61.901  "* 
61.118  *® 
60.946*" 

60.795 
60.676 
60.693 


88 


Me«Q  Place 

Seed, Tan  a 


60.652  — 
60.556    ^ 

80 

60.606 
60.700  •* 
60.888  "• 
61.015  *^ 
61.226™ 


61.461 
(tt.722  ** 
61.999^ 
62.287 
62.583 


8»7 


62.880 
63.176 
68.466 
68.746 
64.014 

64.264 
64.496 
64.702 
64.880 
65,026 

65.188 
65.199 
65ja22 


280 
S80 


SBO 


ao8 

178 
140 
107 


tioa. 


+15  17 


ft 


84.19 
83.80 
83.44 
83.12 


82.54 
82.27 
82.02 
81.80 
31.60 

81.44 
81.85 
31.33 
31.40 
31.59 

314N> 
32.32 
32.85 
33.49 
34.22 

34.99 
35.79 
36.58 
37.33 
88.00 

38.57 
39^ 
89.31 
39.46 
39.46 

39.33 
39.07 
38.74 
38.35 
37.92 

87.48 
37.06 
36.67 


tr 


10 

9 
8 

7 
19 
81 

42 
88 

04 

78 

n 

80 
79 
75 
07 
87 

46 

» 

18 

0 

18 


43 
44 


80 


59.784         37.78 
1.037        +0;273 


B^  IX*a       ^.068        *-0.005 
D^,  Dm5      I*f0.19         46.97 


Mag- 3.3 


Bight 


5   0 

57.076 
57.066 
57.001 


10 


lis 

108 


56.883 
56.718 

56.517 
56.889 
56.060 
55.812 
55.590 

190 

65.305^ 
65.239^ 

65.130  t: 

554W6  — 
55477    * 

00 

55087 

55.263"* 

55.423*"^ 

55.641 

55.900 

297 

56.197 


827 
849 


66.524 
66.873 
57.237  ^ 
57.611  *'* 

877 

57.988 

58.863'^* 

58.731 

59.069 

59.431 


888 
842 


59.752 
66.047 
60.311 
60.538 
60,721 

60.859 
60.966 


298 


227 

184 


80 


441    7 


tt 


89411 
40.84 
41.86 
42.01 
42.56 


78 


42.87 
42.93-? 
42.74  " 
42.29  ^ 
41.61  ^ 

88 

40.73 

39.68*** 

38^53 


37^ 
36.11 

w4J94 

33.84 
32.87 
82.04 
31.38 

80.90 
30.60 


121 

m 

117 


110 

97 


48 


80 


80.47  — 
30.60    ' 


80.69 

81.04 
31.50 
32.10 
32.80 
83.61 

84.50 
35.46 
36.51 
37^ 

3a78 

39^96 
41.U 
42^ 


19 
88 

40 
00 
70 
81 


108 
112 
115 

118 

116 
Ul 


64.140 
1.328 


39.46 
+0.873 


+0.063 
+0.10  ' 


--0v015 
+0.97 


Mag.  3.3 


fLHdkt 


h    m 
5    2 

8 

6.45< 
6.421  •* 
6.843  " 
6.224  "• 
6.076"* 

tan 

5.686 
5.687 
5.476 
5.267 
5l066 


201 

ai 


199 

178 


80 

57.06  — 
56.88  ^ 
56.35 


4.890^^ 

4.627  „ 

4.554  ^ 

4.525  — 
18 

4.543 


4.604 
4.710 
A.857 
5.041 

5.257 
5.498 
5.762 
6.040 
6.829 

6.621 
6.912 
7.197 
7.472 
7.733 

7.974 
8.190 
8.879 
8.535 
8.653 


01 
100 
147 
184 
210 

241 
204 

278 
280 


286 

276 
281 
241 


210 

189 

188 

118 

79 

8.7323, 

8.767  — 
8.757  »^ 


Doeliii*- 
tioii. 


^22  28 


tt 


48.20 
50.40 
52.36 
54.01 
5&32 

56.28 

56.86 


190 


181 

90 


88 


55.45 
54.23 
52.68 

50.87 
48.81 

46.56 
44.16 
41.68 
39.17 
36.72 

34.38 
32.24 
30.86 
28.80 
27.63 


90 


122 

165 
181 
200 


210 
248 
261 


284 


214 
188 
160 
117 
78 
26.90 

26.63  — 
26.84  ^ 
27.53  ^ 
28.67*^* 

160 


30.23 
32.16 
64.37 
36.77 
39:29 

41.62 
44i29 
46.61 


198 
221 
240 
262 


247 
282 


4,427' 
1.062 


39.87 
•M)^414 


+o.05r 

+0.10 


+aoo7 
+0.97 


^ 


Mag.  2.9 


Bi|^ 


h   m 
5   3 

• 
57.062 
57X^70 
57j017 
56.923 
56.795*^ 

156 

56.639 
66-467 ''' 
56.282  *^ 

183 


12 
63 
94 


56.099 
55.925 


174 
160 

65.769  ,^ 

55.550  „ 
55.495  !! 
55.484  — 

36 

55.519 
55.593  ^* 
65.711  "* 
55.862  ^^^ 
56.060*^ 

217 

56.267 

56.505^ 

56.763^ 

271 
280 
282 

281 
275 


57.034 
57314 

57.596 

57.877 

58.152 

58.418** 

58.671 


253 

237 


58.908 
59.126 
59.319 


218 
193 

59.483^** 
69.614  ^^^ 

95 

59.709 
59.762  ^^ 
59.776  ^^ 


Dwsllxtt- 


-  5  11 


tt 


26^ 

27.75  **• 

29.06**^ 

30.18  *" 

31.10  " 
71 

31.81 

32.27 

32^1 

32.55  — 

32.38 


40 
24 

4 


31.89 
31.23 
30.35 
29.27 
28.01 

26.58 
25.02 
23.34 
21.63 
19.90 

18.21 
16.61 
15.18 
13.05 
12.97 


44 


00 


108 
126 
148 

160 
108 
171 
173 
100 

100 

148 

128 

98 


87 
2 


12.89 
11.92 
11.90  — 
12.23. 
12.89 


13.86 
15.08 
16.51 
18.06 
19.74 

21.40 
23.02 
24.56 


97 


122 
148 
166 
108 
160 

162 
164 


54.995 
1,004 


19.66 
-0.091 


^,069 
40,10 


40.001 
+0.97 


360 


APPARENT  PLACES  OF  ST AES,  1920. 


FOR  TEE  UPPER  TRANSIT  AT  WASHIN{}TON. 


Wastaincton 
JfeanTnne. 


Jan.  0.4 
10.4 
20.4 
30.4 

Feb.    9.3 

19.3 
29.3 
Mar.  10.2 
20.2 
30.2 

Apr.  9,2 
19.1 
29.1 

Blay    9.1 

19.1 

29.0 

June    8.0 

18,0 

27.9 

July    7.9 

• 

17.9 

27:9 

Aug.    6.8 

16.8 

26.8 

Sept.  5.8 
15.7 
25.7 

Oct  5.7 
15.6 

25.6 

Nov.    4.6 

14.6 

24.5 

Dec.    4.5 

14.5 
24.5 
34.4 


MAwifB. 

Mag.  4.8 


Right 
Aaoaniian. 


216 
239 


h  m 
5    7 

8 

59.89( 
59.896  — 
69.842  " 
59.736  '^ 
59.58$  5?" 

188 

59^5 
59.179 
58.950 
68.721 
68.506 

68.316 

58.160 

68.050 

67.990 

57.986  — 
51 

58.036 

58.141  ^^ 

^.297^*^ 

58.601*^ 

-58.74^  ^ 
381 

69.027 


316 
191 

1» 

110 

ao 


Mean  Place 
Sec  a,  Tan  a 


69.337 
69.669 
60,017 
6(T.376 

60.738 
61.101 
61.458 
61.805 
62.139 

62.465 
62.746 
63.008 
63.235 
63.422 

63.660 
63.647 
63.680 


810 


856 
363 

363 
857 
847 
884 
316 

391 
363 

327 
187 

138 

87 
83 


DeoUna- 
tkiL 


-f88  23 


ft 


26.77 
27.67 
28.49 
29.16 
29.66 

2».96 
30.04 
29.89 
29.62 
28.94 

28.16 
27.26 
26.25 
25.19 
24.12 

23.10 
22.14 
21.30 
20.60 
20.03 

19.62 
19.38 


90 
83 
67 
50 
80 

8 

15 
87 

58 
78 

00 
101 
106 
107 
103 

96 
84 
70 
57 
41 

24 


19.27  — 

19.32    * 
19.60  *® 


19.79 
20.18 
20.67 
21.24 
21.89 

22.62 
23.41 
24.26 
25.18 
26.13 

27.12 
28.11 
29.07 


89 
40 
67 
65 
73 

79 
86 

93 
95 
99 

99 
96 


19  X.  CaaMltfi^ 

Mag.  5.2 


57.04S 
1.276 


27.83 
-►0.792 


Rigbt 
AsotedloBi. 


h 
5 


9 


8 

80.70 

80.47 
30.01 
29.37 
28.54 

27.59 
26.56 
25.48 
24.40 
23.3$ 

22.46 
21.68 
21.06 
20.64 
20.42 

20.42 
20.62 
21.04 
21.64 
^.42 

23.36 
24.44 
25.62 
26.90 
28.23 

29.62 
30.99 
32.36 
33.70 
34.97 

86.15 
37.21 
38.13 
38.88 
39.44 


46 
64 
83 
05 

103 
108 
108 
103 
93 

78 


43 

22 

0 

30 
42 
60 
78 
94 

108 
118 
138 
183 
139 

187 
137 
184 
137 
118 

106 
98 

75 


84 


39.78 
39.91  — 
39.81  ^^ 


DecUna- 
tkm. 


-f79    8 


it 


85.25 
88.05 
40.69^ 
42.78  ^^ 
44.63  "* 

124 

46.77  ^ 
46.46 
46.67  — 
46.09  ^ 
45.07  '^ 

153 


4S.66 
41.60 
39.29 
36.70 
33.93 

SI  .08 
28.23 
25.47 
22.87 
20.49 

18.40 
16.64 
15.34 
14.23 
13.65 

13.49 
13.76 
14.45 
15.66 
17.07 

18.95 
21.18 
23.70 
26.47 
2».40 

^.44 
35.47 
S8.40 


195 
231 
259 
277 
885 

385 

276 
260 
238 
209 

m 

140 

101 

56 

16 


27 


HI 
151 
188 


228 


MLeiMiifa. 

Mag.  3.^ 


h 
6 


9 


277 


804 


6 

22.299 
22.280 
22.217 
22.114 
21.976 

21.809 
21.622 
21.424 
21.226 
21.086 

2D.066 
20.72$ 
20.614 
120.546 
20.618 

20.636 
20.697 
20.701 
20.846 
21.024 

21.232 
21.466 
21.723 
21.992 
22.272 

22.657 
22.842 
23.122 
28.894 
88.663 

23.896 
24.115 
24.310 
24.475 
24.604 

24.^96r 
24.740 
24.762 


20.713       82.94 
5.306      <f5.218 


10 

88 

108 

188 

187 

187 
198 
196 
190 
170 


143 

109 

69 

_27 

18 

61 
104 
144 
179 
206 

284 
2B6 
270 
380 
285 

285 
280 
272 
260 
248 

219 
195 
165 
129 
93 

50 
6 


Diettoa- 
tioa. 


-16  17 


r« 


66.47 
67.46 
69.24 
70.76 
71.06 

72.88 
78.46  ^ 
73.71  — 
73.66  • 
78.26  ^ 

70 

72.66 


199 

198 

151 

121 

92 


58 


71.56 
70.29 
68.V5 
67.00 

65.05 
62.94 
60.75 
58.51 
66.30 

64.18 
52.21 
60.46 
48.99 
47.86 


100 

127 
154 
175 
105 

211 
219 
224 
221 
212 

197 

m 

147 
118 

74 


47.12  ^ 

46.80  — 

46.91   " 

47.46  " 

48.42  ^ 
186 


49.77 
51.46 
63.40 
65.64 

67.78 

60*04 
62.28 
64.83 


160 

194 
214 


226 


207 


20.243 
1.042 


57.35 
*4).292 


P  Orionis. 
(Rigel.) 
Hag.  0.3 


BigHt 


h     m 
5    10 

8 

48.625 
48.616  ^^ 

51 

93 

127 

154 

176 

^.826^ 
42.639  ^ 
42.460*'* 

161 

42.299 
42.166 
^.068 
42.005 


48.664 
48.471 
48.844 

48.100 
48.014 


133 
98 
63 


41.967  i? 

23 

42v010 

42.077  •' 

42.185  ^ 

42.329  "* 

42.511  *^ 
200 

42.720 

42.953'^ 

48.206^ 

43.476  ^ 
43.751  ^* 

44.063 
44.313 
44.591 
44.860 
45.117 


282 


280 
278 
260 
257 
242 

45.360 
46.683^* 
45.782  ^^ 
46.962  ^"^ 

99 

46.186 
46.243 
46.260 


67 
17 


Declina- 
tkm. 


-  8  17 


tf 


42.16 
43.80 
46.27 
46.52 
47.63 

48.81 

48.83 
49.0g 
49.09 
48.86 

48.36 
47.62 
46.63 
45.46 
44.05 

42.48 
40.76 
38.94 
37.10 
35.23 


147 
125 
101 

78 

52 


0 
23 
50 

74 


118 
140 
157 

173 
182 
184 
187 
181 


33.42 

31.72  ^^ 

30.20  ^^ 

28,90  *** 

27.89  ^^* 
70 

27.19  3^ 

26.83  — 

26.84  ^ 

27.23  ^ 

27.98  '* 
107 


29.05 
30.41 
31.99 
33.73 
36.67 

37.42 
39.23 
40.97 


136 

158 
174 
184 
185 

181 
174 


41.589 
1.011. 


84.99 
-0.146 


+0.082 
40.09 


-0.012 
+0.97 


+0.196      -0.077 


+0.054 


+0.09        +0.98        +0.09 


+0.004 
+0.98 


+0.057 
+0.08 


+0.002 
+6.1^ 
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VOB  1BK  UFPBB  TBANBIT  IT  WA8HIN6T0K. 


• 

aAvilciD. 

.     XAulfS. 

rOiioiiia. 

0  ColvmlMB. 

Mag.  4.8 

Mag.  8.7 

Mag.  4.9 

..ayi*^^ 

tion. 

Btel8 

* 

tion. 

jJSSon. 

DKlfeUk 

tlOB. 

Rifht 

I)«clli». 
tlon. 

k  * 

•       r 

k     «i 

•     t 

h     «i 

•       t 

h     m 

•        r 

• 

S   ID 

• 

446  54 

»    ft 

440    1 

MM 

8    13 

-655 

• 

5    14 

-34  58 

Jan.     0.4 

40.9fO' 

vr 

M.7» 

83J60    . 
83-697  — 

WW 

4AM 

i 
45JB8 

99 

64.47 

87J88 

n 

32.57 

10.4 

«.W7    * 

••.07  « 

45.48  * 

41^384    ^ 

88.05*** 

87.882  ** 

35.26** 

20.4 

40.a»I  * 

•7J6*" 

88.548  * 

46.82  * 

48.387  *^ 

87.47  *^ 

37.738  * 

87.67  *** 

30.4 

49.«7« 

•8.26'" 

33.445.** 

«7.87  * 

46.249  * 

68.67** 

37.888*** 

39.71*°* 

¥Vft>.    9.3 

49.382^* 

WJB  ^ 

88.894*** 

47.66^ 

46.126** 

69J7** 

87.405*** 

41.35  ** 

an 

m 

190 

J7 

16« 

76 

215 

120 

19.3 

48l170 

iBJS  ^ 

83.104 

48.08  ,, 

44J71 

60.42 

87.190 

42.55 

29.3 

4»J82*** 

•».76  — 

82J88^ 

13 

48.16-^ 

44.797*^ 

60.95  * 

86.963*' 

43.30  !* 

liar.  10.3 

48.672*^ 

«B^" 

32.658** 

48.06  *<^ 

44.612*** 

61.22 

36.703*" 

99 
43.59  — 

20.2 

48.411  "^ 

•»A« 

82.418  *■* 

«.»  * 

44.^4  *** 

61.25  — 

86.452  *** 

43.42  *' 

80.2 

48J06'* 

BH.66  • 

a2.195** 

47  ja  * 

44.246*'* 

6L04  * 

86.212**° 

42.81  * 

at 

«t 

197 

79 

160 

48 

920 

104 

Apr.    9.2 
19.1 
29.1 

47.9i|6 
47.765 
47.683^^ 
4J-«9 
47.644  — 

•7j81 
••.€7~ 

3L698 

81.71»"* 
^1.652  * 
81.641  — 

46.83 
«.39  •* 
44^**" 

44.885^ 

48.96a  ^ 
48.849"^ 

60.69 
69;«1  * 
69.00  •* 

86.998 

36.800** 

86.646*** 

41.77 

40.33*** 

38.63**° 

May    9.1 

68.78"* 

43JW*** 

^  -* ,». 

48.787  „ 
48.766  — 

67.87*** 

36.684*** 

36.39  *** 

19.1 

62 J8*" 

42.W*** 

66.66*** 

35.460  ** 

33.97  **^ 

47 

M4 

46 

118 

92 

148 

16 

966 

29.0 

47.191 

60^89 

81J87 

40J0 

a.788 

65.08 

86.458 

31.32 

Juafi   8.0 

47.699^ 

.89.81^ 

81.788** 

89.88  *•' 

48.864  * 

53.44  *•* 

35.487  ** 

28.62*° 

18.0 

47.»6^ 

68^"" 

81.t42  *" 

88.85  •* 

48.961  *•' 

51.72  *^ 

85.570  ** 

26.62  ** 

28.0 

48J87** 

«7.06*" 

82.148*** 

38.60  ** 

44.104*^ 

49.98*" 

36.699**® 

22.71** 

IxXy    7.9 

46JQ4* 

68.08  ^ 

82.898**^ 

87.81  * 

44J84*** 

48.18** 

85.870*'* 

19.86**^ 

MB 

» 

381 

66 

909 

176 

910 

973 

17.9 

48J62 

«^    «2 

82.674 

86.76  ^ 

44.498 

48J8 

36.080 

17.14 

27.9 

49.6<I3^ 

54.66 

82.987*** 

36.87  ^ 

44.726** 

44.74** 

36.323*** 

14.67  **' 

Aug.    6.8 

49J69"* 

54.25  !; 

54.02    2 

88.824**^ 

2GI 

86.1& 

44.978** 

43.25** 

36.693*'° 

12.61*** 

16.8 

49.754** 

33.679*** 

86.08  — 

46.244** 

41  JO**' 

36.885^'^ 

10.73  *'* 

26.8 

60a63'* 

64.00  — 

34.044*** 

36JL5    ^ 

46.519  *'* 

40.97** 

37.192  ^^ 

9.40*** 

406 

19 

971 

90 

991 

69 

814 

82 

Sept.  5.8 

60.668 

64.19 

34.415 

36.35 

46.800 

40^88 

87.606 

8.68  „ 

15.7 

60.982^ 

54.68  •* 

34.786*" 

36.87  ** 

46.080*° 

39.98  * 

37.824*** 

8.30  — 

25.7 

51.363  ^* 

66.05  *! 

35J54** 

87.10  ** 

46.368*^ 

39.98    ® 

38.138  *** 

8.58  * 

Oct.    5.7 

61.768  "" 

66.71  •" 

35.51&** 

37.62  ** 

46.628*® 

40.29  ** 

38.441** 

9.43  ** 

15.6 

62.128*" 

66.62  " 

86.857*** 

38J24  * 

46.886  *■' 

41.01  '^ 

38.729**® 

10.81  *** 

SM 

96 

.s» 

■ 

n 

944 

m 

267 

187 

25.6 

62.484 

67.48 

36.185 

38.96 

47.129 

4^i)8 

38.996 

12.68 

Nov.    4.6 

62.818*" 

68.67** 

36.488*** 

89.76  *° 

47.354** 

43.34*** 

39.286*** 

14.99** 

14.6 

68.108** 

69.77  ** 

36.763  "* 

40.63  ^ 

47.664** 

44.88*** 

89.442*°' 

17.64*** 

24.5 

68.362  "* 

61.08*** 

37.002** 

41.68  •* 

47.726  *" 

46.66** 

89.610  **® 

20.53** 

Dec.    4.5 

68.670** 

68.46"* 

37.199  **^ 

42.69** 

47.866**** 

48.82** 

39.787**' 

23.57  *°* 

llB 

141 

160 

106 

169 

190 

70 

306 

14.5 

68.723 

68.87 

87.849 

43.64 

47:969 

80.12 

89.816  ^ 

26.63 

24.5 

68.818  •* 

65.29*^ 

87.445  * 

44.71**^ 

48.082  * 

51.87  *'* 

80 

89.846  — 

29.62** 

34.4 

68.868  ^ 

66.66"^ 

87.484  * 

45.75** 

48.062  * 

68.61** 

89.826  *° 

32.45** 

Mean  Place 

46.594        66.28 

80*675        45.78 

48.289        47.41 

85.769        22.56 

Sec^Tand 

1.487  •      -M.083 

1.806        •t4).840 

1.007        -0.122 

1.220 

-0.700 

D^D^ 

•M>.088        -0.015 

+0.083        --0.011 

40.058        40.002 

40.043 

40.009 

D^,D«I 

-^M 

40.98      1 

40.08 

40.88      1 

40.08 

40:98       1 

40.08 

40.98 

S62 


APPAEENT  PLAGES  OF  STABS,  1»20, 


FOR  TH£  UFPEB  TRANSIT  AT  WA&SIKOTOI^. 


Washinston 
Mean  Tone. 


Jan. 


Feb. 


Mar. 


0.4 
10.4 
20.4 
30.4 

9.3 

19.3 
29.3 
10.3 
20.2 
30.2 


Apr.  9.2 
19.1 
29.1 

May  9.1 
19.1 

29.0 

June    8.0 

18.0 

28.a 

July    7.9 

17.9 
27.9 
Aug.  6.8 
16.8 
26.8 

Sept.  5.8 
15.7 
25.7 

Oct.  5.7 
15.7 

25.6 

Nov.    4.6 

14.6 

24.5 

Dec.    4.5 

14.5 
24.5 
34.4 


YOxlonig. 

(Bellatrix.) 
Mag.  1.7 


j.£:SU 


h     m 
5    20 

• 

M.*8r8 
62.590-^ 
52.557  ^ 
52.483  ^* 
52.370  ^" 

142 

52.228 
62.060  ** 
51.881  *'• 
51.698  *® 
51.522  ^™ 

157 

51.234'* 
61.185  * 
51.07ft  ^ 
51.057  — 


in 


51.068 
51.152 
51.263 
51.410  ^^ 

212 

51.805 
52.0^ 
52.208 
52.567 
52.846^ 


53.180 
53.416 
53.699^ 
53.977 '^ 
54.244*" 


54.499 
54.736 
54.952 
55.140 
55.298 

55.418 
55.498 
55.534 


2a 

216 
188 
168 
120 


80 


Diolbift- 
tion. 


+  6  16 


tt 


36.06 
35.18 
34.31 
33.« 
38.00 

32.62 

32.17 
31.98 
81.80 


03 
82 
71 

eo 

48 

86 
24 

18 


81.78  — 
11 

31.80 

32.13 

32.50 

83.00 

33.66 


34.42 
35.32 
36.31 
37.40 
38.51 

39.63 
40.72 
41.74 
42.64 
43.40 

43.96 
44.31 
44.42 
44.30 
48.94 

48.37 
42.61 
41.72 
40.73 
39,68 

38.63 
37.61 
36.66 


24 
87 
60 
06 

70 

90. 

90 
100 
lU 
lit 

100 

102 

00 

70 


36 

11 

12 

80 
67 

70 

80 

90 

106 

105 

102 

06 


/tTauL 

Mag.  1.8 


Rlgu 


ta      Ok 

5    21 

i 
16.690 
13.606  — 
16.574  *" 
16.402  ® 


16.37a 

101 

16.309 

16.023  ** 

15.824  ^ 

164120** 

15.426  ^* 
■175 

16.251  ^^ 

^•1^100 
14.999  "^ 

14.984^ 

14.921  ~ 
83 

14.964 

15.037  ** 

16.167.** 

16.388  *^ 

16.649  ** 

244 

16.793 

13.064^ 

16.364 

16.664 

16.981 


810 
817 


17.806 
17.682 
17.967 
18.274 
18.680** 

203 
18.873 


817 


19^47 
19.396 
19.616 
19.797 

19.939 
20.036 
20.084. 


274 

240 


18L 
142 

97 

48 


DeollDft- 
tiad. 


+28  32 


r» 


34.96 
26.31 
25.68 
26.90 
26.10 

86.23 
26.24 
26.11 
25.89 
25.64 

25.08 
24M 
24.00 
23.45 
22.92 

22.44 
22.03 
21.73 
21.62 
21.41 

21.40 
21.47 
21.34 
21.84 
22.10 

22M 
22.67 
22.96 
23.23 
23.49 

28.73 
23.96 
24.22 
24.60 
24.79 

26.12 
25.48 
25.85 


06 


IB 

18 


40 

62 
60 
56 

68 

48 

41 


11 
1 

7 
17 


87 


ITtoaaidioy. 

Mag.  5.8 


Anwffiiafeii, 


8      ' 

41.20 
41.18 
41.07 
40.87 
40.50 

40.24 
89.85 
30.43 
39.01 
88  JO 

38.23 
37.92 
37.68 
37.61 
87.44^ 

87.46 
37.56 
87.76 
88.03 
88.38 

38.80 
89.28 
89.80 
40.85 
40.98 

41.63 
42.13 
42.73 
434(2 
43.88 

44.42 
44.92 
45.85 
45.73 
46i>4 

46.26 
46.40 
46.44 


2 
U 


42 

41 

«7 

81 

24 
17 

J 

2 

10 
20 
27 
85 
42 

48 
62 
66 

68 
00 

00 
00 
60 
60 
54 

60 


81 
22 

U 

4 


tkML 


-f«8  59 


$f 


fStM 
70.09 
72.11 
73.88 
76.32 

76.97 
76.99 
77.16 
76.86 
76.12 

74J7 
73.46 
71.67 
69.66 
67.48 

66.24 
62.99 
60.82 
68.78 
66.90 

66.26 
68.85 
62.74 
61.93 
61.41 

61.23 
61.36 
51.80 
52.66 
68.61 

64.95 
56.65 
58.89 
60.44 
62.64 

64.96 
67.28 
69.57 


177 
144 

loa 


10 


74 
115 

161 
179 
208 

217 


219 


104 

141 

lU 

81 

52 

18 

IS 
44 

95 

106 
184 

100 
184 


281 


/SLepoils. 
Mag.  3.0 


R%tt 


k    ai 
5    24 


61.148 
6L130 
6L078 

60.972 
6a.886 

60.666 
60.478 
60.267 
50i»8 

AQ  AHA 

^.670 
48.611 
49.384 
49.296 
49.248 

43.246 
49.288 
49.378 
^.489 
49.662 

50UI88 
50.331 
604197 
60.875 

61.162 
61.461 
61.739 
52.020 
52.290 

52.644 
52.780 
52.987 
68.165 
53.309 

63.412 
53.472 
63.487 


13 

67 

101 

137 

170 

102 
205 
209 
202 
185 

150 

127 

88 

48 
2 

42 

85 

120 

163 

197 

224 
248 
285 
278 
287 

289 
288 
281 
270 
■254 

235 
207 
178 
144 
103 


60 
15 


tkn. 


-20  49 


ft 


174 
144 


28.87 
31.13 
38.16 
34.80 
86.33 

108 

37.41 

38.14 
38.60 
88.51  — 
88.15 


73 

36 

1 

36 
71 


103 
134 
103 
186 
200 

234 
230 


37.44 
36.41 
35.07 
33.44 
31.58 

29.49 
27.25 
24.89 
22.51 
20.12 

17.83 

15.71  ^^ 

13.81  ^^ 

12.22  ^* 

10.99  ** 
81 

10.18  „ 

^  «,     37 

9.81  — 

9.92   " 

10.50  ** 

11.54  ^^ 

140 

13.00 
14.82 
16.96 
19.31 
2L79 

24.31 
26.80 
29.15 


182 
214 
236 
248 
262 

240 
236 


Mean  Place 
Sec  6,  Tan  8 


50.362 
1.006 


41.76 
-fO.110 


14.010 

1.138 


28.14 
+0.644 


36.626 
24208 


67.99 

4-L963 


49.0KL 
1.070 


2a24 
•-0.380 


+0.064 
+0.07 


-0.001 


+0.075 
+0.07 


-0.006 
•M).99 


+0.113 
+0.06 


-0.021 
+0.99 


+0.061 
+Oj06 


+0.004 
+0.99 
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VOB  TBB  UFFEB  Ta&NSIT  AT  WASHIKGtOK. 


v: 


.4.9 


R%lit 


5 


27 


Jan.  0.5 
10.4 
20.4 
30.4 

Feb.     9.3 

10.3 
29.3 
¥Ur.  10.3 
20.2 
30.2 

Apr.  9.2 
19.2 
29.1 

May  9.1 
19.1 

29.0 

June    8.0 

18.0 

28.0 

Jidy     7.9 

17.9 
27.9 
Aug.  6.9 
16.8 
26.8 

8ept.  5.8 
15.7 
25.7 

Oct.  6.7 
15.7 

25.6 

Nov.    4,6 

14.6 

24.6 

Dec.    4.5 

14.5 
24.5 
84.4 


3S.«Kr  • 
S3.776  " 


3&.M1 


t» 


Mean  Place 
Sec  a^  Tan  < 


S3.297 
3S.068 
82.877 
88.672 


311 


IM 


82.382 
82.217 
82.146 
.124  — 


115 
71 


82.153 
82.229  '^ 
82.357  "* 

190 


82.527 


310 


82.787 

347 

32.984 

88.268*^ 

88.566** 

33.871  "• 

34.198**' 

.W7 

34.585 
84.872 ''^ 
35.210*" 
35.589 

35.881 

ao7 

36.168 

36.454*** 

36.n8*** 

86.951 

37.146 

37.800 
37.408 
87.462 


19S 

IM 

106 

H 


thai. 


+32    7 


n 


59.85 
60.12 
80.86 
61.14 
61.50 

6L76 
61J8 
61^2 
61412 
61.26 

60.76 
60.19 
59.51 
58.80 
68X)9 

57.41 
56.79 
56.26 
55.80 
56.47 

56.22 
55.12 
55.09 
56.13 
55.26 

55.44 
55.65 
55.91 
56.17 

56.48 

66.80 
57.17 
57.56 
68.02 
58.52 

59.06 
59.64 
60.21 


07 


la 

7 


M 

57 
6B 

71 
71 

08 

02 
58 
40 


10 
J 

4 
13 
18 

31 
30 
30 
81 
S3 

87 
8» 
40 
50 
54^ 

08 
07 


31.183 
1.181 


62.80 
+0.628 


+0.078 
+0.06 


^.006 
+0.99 


8Ocl0Bls. 

Uig.2.6 


Rli^ 


h 
6 


27 


■ 
57.299 
§7.311  — 


57.282 
67.208 
57.095 


74 
lU 
141 


IID 
U7 
100 


58.954 
58.786  *•* 
56.607*'* 
66.423*** 
56.246*'' 

108 

56.063 


82.94 

84.24 

85.41 

86.41 

J87.24  ** 
06 

97.89^ 

38.68; 
88.75  — 
38.68    ^ 


180 
100 


56.947 

56.841 

56.773  * 

65.747  — 
10 

55.763 

56.818  ** 

86.918  *** 

56.653*** 

56.224 


171 


370 


56.426 

56.651*** 
56.898  *•' 
57.162*** 
67.434*^ 

281 
57.715 
57.997  *** 
58.276*'* 
58.552 
58.818 

59.071 
59.309 
59.625 
59.716 
59.872 

59.994 
60.075 
60.114 


358 


288 
310 
190 
157 
133 

81 
80 


tioo. 


•        r 


-021 


tf 


88.42 
87.98 
37.86 
86.56 
35.61 

84.50 
83.26 
31.90 
30.49 
29.04 

27.62 
26.27 
25.03 
23.95 
23.07 

22M 
22.10 
22.08  — 
22.32  ** 
22.88  ** 


44 


79 


HI 


134 
180 
141 
148 
143 

135 
134 
108 


03 


85 


23.70 
24.74 
25.99 
27.35 
28.80 

30.26 
81.68 
83.03 


104 
136 
180 
145 
140 

142 

185 


65.180 
l.OOO 


26.29 
-0.006 


+<l.061 
+0.06 


0.000 
+0.99 


QiOQ9i1iliQ8a  988k 
lbg.6.4 


j^lSL 


h 
5 


29 


8 

8.81 
8.63 

8J9 
7.91 

7.87 

6.78 
6.01 
5.25 
4.47 
8.72^ 

SM 
2.43 
1.95 
1.60 
1.39 

1.35" 

1.45 

1.70 

2.11 

2.64 

3.29 
4.05 

4.90 
5.81 
6.78 

7.79 

8.81 

9.83 

10.84 

11.81. 

12.72 
13.55 
14.80 
14.94 
15.44 

15.79 
15.98 
16.01 


8 


373 


104 


78 
70 
78 

75 


00 
48 
85 

31 

4 

10 
35 
41 
58 
05 

70 
85 

91 

97 

101 

102 

102 

101 

07 

91 

88 

76 
04 
50 
85 

19 
8 


86.56 
89.28 
41.80 
44.03 
46.87 

47.26,^ 
48  J4  ^ 
48.48- 
«.27  ** 
47.63  ^* 

134 
46*29 


DocUna- 
tloo. 


+74  59 


ft 


44.60 
42.53 

40.18 
87.61 

34.93 
32.20 
29.51 
26.94 
24.54 

22.39 
20.51 
18.96 
17.76 
16.94 

16.60 


109 

307 


357 


378 


357 
310 
315 


188 

155 

130 

83 

44 

16.47  — 
16.84  *' 
17.61  ^ 
18.77  *'* 

153 

20.30 
22.17 


187 


24.86 
26.81 
29.49 

32.29 
35.14 
37.96 


319 
345 


1.09$       86.64 
3.862      +3.730 


+0.159      -0.034 
+0.05        +0.99 


aLepocia. 

Mag.  2.7 


Rlllit 


h 

5 

• 
14.197 
14.192 
14.144 
14.062 
18.920 

18.768 
18.570 
18.371 
18.168 
18.971 

12.700 
12.686 
12.510 
12.'^3 

12.377 

12.873 
12.413 
12.497 
12.621 
12.781 

12.974 
13.103 
13.437 
18.700 
13.975 

14.258 
14.544 
14.880 
15.110 
15.379 

15.635 
15.872 
16.085 
16.267 
16.415 

16.525 
16.593 
1SM7 


5 
48 
93 

183 
103 

188 
199 
303 
197 
181 

155 

136 

87 

40 


40 

84 

134 

100 

193 

319 
344 
263 
275 
283 


386 


28D 
309 
356 

237 
213 
182 
148 
110 

68 
24 


DecUoa- 
tioo. 


-17  52 


tf 


51.65 
53.71 
55.64 
57.33 
58.71 

59.76 
60.49 
60.88 
60.92  — 
60.61  ** 

63 

59.99 


316 
193 
169 
138 
105 

73 
89 


59.06 
57.82 
56.32 
54.57 

52.63 
50.52 
48.30 
46.04 
43.77 

41.61 
39.58 
37.77 
36.22 
35.03 


93 

134 
150 
175 
194 


211 
322 

320 
227 
210 


203 
181 
155 
119 
80 

34.23 

33.85  — 

33.92    ' 

34.43  ** 

35.37  ** 
137 


36.74 
38.47 
40.48 
42.70 
45.06 

47.46 
49.83 
52.06 


173 
201 
222 
230 
240 

237 
223 


12.094 
1.051 


43.18 
-0.323 


+0.068 
+0.05 


+0.003 
+0.99 


364 


APPARENT  PLACES  OP  STAE8,  1920. 


FOB  THE  UFPiSB  TRANSIT  AT  WASHINQTOK. 


Wasbinston 
M«an  Tnne. 


Jan. 


Feb. 


0.5 
10.4 
20.4 
30.4 

9.3 


19.3 
29.3 
Mar.  10.3 
20.2 
30.2 

Apr.  9.2 
19.2 
29.1 

May  9.1 
19.1 

29.0 

June   8.0 

18.0 

2fe.O 

July    7.9 

17.9 
27.9 
Aug.  6.9 
16.8 
26.8 

Sept.  5.8 
15.7 
25.7 

Oct.  5.7 
15.7 

25.6 

Nov.    4.6 

14.6 

24.6 

Dec.    4.5 

14.5 
24.5 
S4.4 


Mean  Place 
Sec  5,  Tan  6 


^>  OfiOBls. 

Mag.  4.5 


Right 
AflooDsiaii. 


h  m 
5  30 

8 

27.921 
27.94a — 
27.920  ® 
27.853  •^ 
27,747  *^ 

lao 


27.6081 
27.443 
27.264 
27.080 
26.901 


1«6 

179 
184 
179 

m 


26.740  ,„ 

187 

26.603 
26.499 
26.434  ^ 
26.409  — 

20 


D^a,  IX^a 


26.429 
26.491 
26.595 
26.737 
26.915 

27.123 
27.355 
27.609 
27.877 
28.166 

28.441 
28.780 
29.017 
29.299 
29.574 

29.836 
30.083 
30.309 
30.508 
30.677 

30.809 
30.902 
30.950 


62 
104 
142 
178 
208 

282 
254 


279 
285 

289 
287 
282 
275 
262 

247 
220 
190 
109 
138 

93 

48 


IXeclina- 

tSOQ. 


+  9  26 


tf 


5.29 
4.53 
3.87 
3.29 
2.81 

2.43 
2.12 
1.91 
1.77 
1.72 

1.75 
1.88 
2.13 
2.47 
2.93 

3.51 
4.20 
4.99 
5.85 
6.75 

7.69 

8.61 

9.49 

10.27 

10.91 

11.40 
11.70 
11.80 
11.70 
11.39 

10.90 

10.24 

9.47 

8.63 

7.74 

6.85 
5.99 
5.20 


70 
00 

58 
48 
88 

SI 

21 

14 

5 

3 

13 
25 
84 

40 

58 

09 
79 
80 
90 
94 

92 

88 
78 
04 
49 

30 
10 

10 
31 

49 

00 

77 
84 
80 
89 

80 
79 


iOrionls. 
Hag.  2.9 


Rlglit 
Asoanaksi. 


b     m 
5    31 


33.303 

33.314  — 
33.282  ^ 
83.206  ^® 
33.093  "^ 

140 


32.947 
32.778 
32.594 
32.400 
32.224 


169 
184 
188 
182 
105 


32.059 
31.916 
31.805  " 
31.731  ^ 
31.696  — 

8 


31.704 
31.754 
31.843 
31.973 
32.138 

32.332 
32.553 
32.795 
33.053 
33.823 

33.599 
33.879 


50 


lao 

106 
194 

221 
242 
258 
270 
270 

280 
280 


25.656 
1.014 


11.05 
+0.166 


-fO.065 


IM,  D«<      1+0.05 


--0.001 
+0.99 


34.159 

34.434^* 

34,701  ^ 
266 

94.967 

35.195 

85.410 

35.599 

35.757 

85.877 
85.958 
85.995 


215 
189 
156 
120 

81 
87 


]>aeUna- 
tian. 


-5  57 


»» 


101 
144 
123 
103 
80 


50 
33 


48,49 
50.10 
51.54 
52.77 
53.80 

54.60 
55.16 
55.49  ^, 
55.59  — 
55.45   *^ 

87 

55.08 
54.48 
53.66 
52.64 
51.42 

60.04 
48.50 
46.88 
45.18 
43.47 

41.79 
40.22 
38.78 
37.55 
36.67 

35.88 
85.52 
35.51  — 
35.86  ^ 
36.54 

87.55 
38.84 
40.35 
42.08 
48.79 

45.68 
47.34 
48.99 


00 

82 

102 

122 

138 

154 
102 
170 
171 
108 

157 
144 
128 


30 


101 


128 
151 
108 
17« 
179 


170 


€.OliiQIBla« 

Mag.  1.8 


R%bt 


h     an 

6  a2 

s 

11.377 

11.392  — 
11.364  " 
11.291  '^ 
11.181  "^ 

140 


11.041 
10.874 
10.695 


147 
179 
IM 


10.511 
10.882*'® 

106 

10.167  ^^ 

10.029  ^^ 

9.923^ 

9.850  ^ 

9.819  — 
U 

9.830 

9.882  ^ 

10.274  ^^ 

w 

10.471 
10.683 
10.937 
11.197 
11.469 

11.747 
12.028 
12.308 
12.585 
12.862 

13.107 


222 

244 

260 
272 
2» 

281 
280 
277 
267 
266 


241 


31.162 

1.005 


41.20 
-0.104 


+0.058 
40.05 


+0.001 
+0J9 


18.346 

13.566^** 

13.769 


13.919 

14.044 
14.130 
14.170 


MO 
100 


40 


D06lin»- 
tkm. 


--  1  15 


»r 


137 
122 


87 

07 

51 


13.74 
15.11 
16.^ 
17.88 
18.25 

18;02 
19.43 

19.72;;;; 

19.83  — 

19.76    * 

27 

19.48 
1».02 
18.87 
17.86 
16.66 


15.41 
14.12 
12.74 
11.29 
9.84 

8w87 
6.99 
5.71 
4.62 
3.73 

3.10 
2.76 
2.72 
3.00 
3.60 

4.45 
6:54 
6.82 
8.27 
9.78 

11.30 

12.78 
14.18 


40 

05 

81 

100 

115 

129 


va 

14S 
147 

188 
128 
100 


08 

34 

4 

28 
00 
86 

100 
128 
145 
151 
162. 

148 
140 


f  TaurL 
Mag.  3.0 


R%lit 


h     m 
6    32 

W.213  „ 
64.243- 
64.224  ^® 
64.157  *^ 
M.047  "^ 

144 

58.903 
68,73?^^^ 
68.644 '«" 
68.862  "^ 

58.166  ^^ 

171 

62.996 
62.862 
62.745 
62.676  ^ 
62.661  — 

22 

62.673 
62.740 
62.861 
63.002 
63.190 


143 
107 


9.206 
1.000 


6.89 
-4)j022 


+0.061 
44IU05 


0.000 


68.411 
63.668 
63.927 
64.212 
64.507 

64.810 
65.116 
55.422 
55.723 
56.017 

66.299 
66.564 
56.808 
57.026 
67.210 

67.367 
57.461 
67.518 


07 
111 
151 
188 
221 

247 


285 
295 
303 

300 
306 
301 
294 
2S2 

205 
244 
218 
184 
147 


104 
67 


tioo. 


+21  5 


tt 


36.72 
36.63 
36.67 
136.64 
36.61 

36.46 
36.38 
36.27 
36.11 
35.93 

35.70 
35.47 
35.26 
35.06 
34.93 

34.86 
34.87 
34.97 
35.16 
35.40 

35.73 
36.09 
36,48 
36.86 
37.22 

37.53 
37.75 
37.90 
37,96 
37.93 

87.83 
37.67 
87.47 
37.26 
37.06 

36.88 
86.76 
36.67 


9 
6 
8 
3 
5 

8 
11 
16 
18 


33 
21 
20 
13 

7 

1 

10 
19 
24 


89 
88 
80 
31 

22 
15 

0 

3 
10 

10 
20 
21 

20 
18 

12 
9 


51.775 
1.072 


41.43 

+0.886 


+0.071 
+0.06 


-0.003 
+0.09 


APPARENT  PLACES  OF  STARS,  1920. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Feb. 


0.6 
10.4 
20.4 
S0.4 

0.S 


19.3 
20.S 
.  10.S 
20.2 
30.2 


Apr. 


9.2 
19.2 
29.1 

9.1 
19.1 

29.0 

JuM»   8.0 

18.0 

28.0 

July    7.9 

17.9 
27.9 
Aug.  6.9 
16.8 
26.8 

Sept  6.8 

16.7 

.     26.7 

Oct.  6.7 
16.7 

26.6 

Nov.    4.6 

14.6 

24.6 

Dec*    4.6 

14.6 
24.6 
84.4 


fOitoniji* 
Mag.  2.0 


BI^X 


h 
5 


36 


46!48S 
46J503  — 
46.478  " 
46.410  • 

46.303^ 

140 

46.168 
44.966 
44.818 
44.632 
44.461 


ISO 
IM 

'M6 


44.032  ^ 
43.966  2 

43.921  — 
7 


43.928 
43.976 
44.066 
44.196 
44.368 

44.v9lf 

44.768 
46.008 
46.266 
46.634 

46.811 
46.090 
46.370 
46.647 
46.917 

47.174 
47.416 
47.637 
47.833 
47  .vUv 

48.127 
48.216 
48.263 


4» 

90 
i» 

m 

219 
240 
257 


277 


279 
280 
277 
230 
2»7 


242 


190 
106 

129 


47 


DwiiiM' 
tioiL 


-168 


// 


141 

124 

111 

91 

70 


52 

31 
jil 

8 


69.46 
70.86 
7200 
73.21 
74.12 

74.82 
76.34 
76.66 
76.76 
76.68 

76.40 
74.94 
74.27 
73.44 
72.43 

71.26 
69.96 
68.66 
67.08 
66.68 

64.10 
62.69 
61.41 
60.30 
69.40 

68.77  33 
68.44 
68.41  — 
68.71  ^ 
69.31  ^ 

60.19 


101 

118 

140 
140 
147 
160 
148 

141 

128 

lU 

90 

03 


61.33 
62.66 
64.14 
66.69 

67.27 
68.82 
70.20 


114 

180 
148 
166 

168 

165 
147 


aCMnmbfo. 

Hog.  2.8 


Bl^t 


h 
6 


36 


246 


1 

47.306 
47.279  * 
47.201   ^* 
47.078  ^* 
46.912"* 

203 

46.710 
46.481 
46.236 

46.988^ 

46.746^ 
227 

46.618 

46.318 

46.160 

46.023 

44.938 

44.901 
44.912 
44.971 
46.077 
46.224 


200 

108 

127 

86 

87 


11 

60 

100 

147 

188 


46.412 

46.636^ 
46.886^ 
46.162  *" 
46.467 


807 


46.764 

47.078 
47.393 
47.703 
48.001 

48.281 
48.641 
48.767 
48.960 


814 
816 
810 


220 
198 
168 


49.113 

106 

49.218 
49.276  ^ 
49.280  ^ 


DteUnft- 
tkn. 


-34    6 


tt 


67.61 
70  Jl 
72.88 
76.07 

76.88 

78.31 
79.27 
79.77 


79.83  — 

79.44  * 

83 


267 
210 

181 
143 


90 
50 


78,61 
77.39 
76.76 
73.81 
71.66 

69.06 
66.36 
63.62 
60.66 
67.81 

66.08 
62.66 
60.32 
48.44 
46.98 


122 
103 
196 


250 


271 
283 
2S7 
284 
273 

268 

224 

188 

140 

97 


46.01 

46.66  — 

45.66   " 

46.36  •• 

47.69  ^ 
170 


49.29 
61.48 
64.04 
66.87 
69.90 

62.98 
66.01 
68.92 


219 

260 


800 


oAniigK. 
Kag.5.6 


R%ht 


b     m 
6    39 

46.447 
46.481  — 
46.446  ^ 
46.340^^ 
45.175  ^^ 

210 

44.969 
44.704 
44.425 
44.137 
43.866 

43.699 
43.377 
43.203 
43.084 
43.026* 

43.083 
43.103 


279 


281 
267 

222 

174 

119 

58 


70 
134 


43.237 
43.430  ^^^ 
43.676  ^ 

293 

43.969 


44.302 
44.669 


833 
307 
393 


45.062 
46.476  *^ 

426 

46.901 
46.334*" 
46.768  *** 

430 


47.198 
47.618 

48.020 

48.400 


420 
402 


380 
347 


48.747 

49.065** 

49.316 


49.619 
49.660 
49.734 


200 
204 

Itt 
74 


Declina- 
tion. 


+49  47 


ft 


30.93 
32.60 
33.99 
35.33 
36.46 

37.32 
37.88  ^ 
38.U  — 
38.00  " 
37.57  ** 

76 

36.82 


167 

140 

134 

112 

87 


56 


35.80 
34.64 
33.12 
31.68 

29.97 
28.37 
26.80 
25.32 
23.95 

22.76 
21.72 
20.88 
20.24 
19.80 


102 
120 
142 
164 
101 


160 
167 

148 
U7 
120 


103 
84 
04 
44 
23 


19.67 
19.64  — 
19.72 
20.09 
20.66 


3 

18 
37 
66 

n 


21.42 
22.37 
23.60 
24.79 
26.22 

27.76 
29.37 
30.98 


06 

113 
129 
143 
164 

101 
101 


Mag.  3.7 


Right 


h  It 
6  48 

2L933  ^3 
21.946  — 
21.913  " 

77 
18 
50 


21.836 
21.718 

21.568 
21.391 
21.199 
21.000 
20.805 

20.624 
20.465 
20,337 
20.244 
20.190 

20.179 
20.210 
20.283 
20.386 
20.545 

20.725 

20.935 
21.168 
21.421 
21.688 

21.964 
22.247 
22.631 
22.812 
23.085 

23.347 
23.692 
23.817 
24.013 
24.176 

24,802 
24.387 
24.426 


n 

92 
99 

95 
81 

69 
28 
93 
64 
Jl 

31 

73 

113 

149 

180 

210 
283 
258 
267 
270 


284 
281 
278 
202 

246 
226 
190 
163 
126 


85 
89 


Declina- 
tion. 


-14  50 


tt 


208 
188 
164 
138 
106 


70 
45 


71.10 
73.18 
75.06 
76.70 
78.08 

79.14 
79.90 
80,35 

80.48  — 

80.29   *• 

48 

79.81 
79.03 
77.96 
76.65 
75.09 


73.34 
71.42 
69.39 
67.28 
66.19 

63.14 
61.22 
69.49 
68.00 
66.83 

66.03 
65.62 
66.62 
66.07 
66.94 

68.20 
69.80 
61.68 
63.79 
66.02 

68.31 
70.66 
72.71 


78 
107 
131 
150 
175 

192 
200 
211 
209 

206 

192 
173 
149 
117 
80 


41 

0 

46 

87 
120 

100 
188 
211 
228 
229 


216 


Moan  Place 
8oca,Tan6 


43.300 
1.001 


62.40 
-0.036 


46.127        68.01 
1.208:       -0.677 


42.044 
1.549 


83.69 

+U83 


19.798 
1.035 


62.94 
-0.265 


+0.060 
+0.04  . 


0.000 
+0J9 


+0.043. 
+0.04 


+0.006 
+0J9 


+0.092 
+0.04  ' 


-0.007 
+1.00 


+a054 
+0.03 


+0.001 
+L00 
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APPARENT  PLACES  OP  BTAB8,  1920, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waahinctaii 
IfMnTmie. 


Jan. 


Feb. 


Mar. 


0.5 
10.4 
20.4 
30.4 

9.4 

19.3 
29.3 
10.3 
20.2 
30.2 


Apr. 


9.2 

19.2 

29.1 

May    9.1 

19.1 

29.1 

June    8.0 

18.0 

28.0 

July    7.9 

37.9 
27.9 
Aug.  6.9 
16.8 
26.8 

Sept.  5.8 
16.8 
26.7 

Oct.  6.7 
15.7 

25.6 

Nov.    4.6 

14.6 

24.6 

Dec.    4.5 

14.6 
24.6 
34.5 


icOftenifl. 

Mag.  2.2 


RIgbt 
Aicmirtoin 


5    48 

s 
59.869. 
59.887  — 
59.859  ^ 
59.791  ® 
59.680  "^ 

144 


Mean  Place 
Sec  t,  Tan  d 


IM,D«« 


59.536 
59.367 
59.181 
58.989 
58.802 

58.628 
58,476 
58.355 
58.267 
68.220 

58.216 
58.249 
58.325 
58.441 
.68.589 

58.772 
58.98^ 
59.214 
59.466 
59.731 

60.006 
60.287 
60.569 
60.848 
61.119 

61.381 
61.626 
61.850 
62.051 
62.2ia 

62.-346 
62.437 
62.483 


IM 
186 
192 
187 
174 

152 

121 

88 

47 


34 

76 

116 

148 

183 

210 
232 
252 
265 
275 

281 
282 
279 
271 
262 


245 
224 
201 
165 
130 

91 
46 


tion. 


-  9  41 


It 


184 
166 
145 
119 
98 


68 
40 


57.23 
59.07 
60.73 
62.18 
63.37 

64.30 
64.98 
65.38 
65.52  — 
66.40  " 

40 

66.00 
64.34 
63.47 
62.34 
61.00 

59.46 
57.81 
56.02 
54.17 
52.29 

50.46 
48.75 
47.19 
45.86 
44.78 

44.04 
43.66 
43.66 
44.06 
44.81 

45.94 
47.96 
49.04 
50.93 
52.89 

54.91 
56.92 
58.80 


'5lkaidmt. 
Mag.  4.6 


lUghi 


66 

87 

113 

134 

154 

165 
179 
185 
188 
183 

171 
156 
133 
106 
74 


38 

0 

89 

76 

113 

142 
168 
189 
196 
202 

201 
188 


h      la 

5    44 

8 

40.83 
40.65 
40.38 
40.02 
39.68 

39.09 
38.66 
37.98 
37.41 
36.85 

36.31 
35.81 
35.36 
34.99 
34.69 

34.47 
34.34 
34.30. 
34.35 
34.51. 

34.74* 
35.05 
35.43 
35.88 
36.37 

36.91* 
37.46' 
88.0S 
38.59 
89.12 

39.61 
40.09 
40.41 
40.70. 
40.89! 

40.97 
40.96 
40.84 


18 
27 
36 
44 
40 

54 

57 
57 
56 
54 

50 
45 
37 
30 
22 

13 

4 

5 

16 
23 

31 
38 
45 
40 
54 

55 

87 
56 
531 
49 

44 

36 

19 

8 

1 
12 


Deelina- 
tion. 


--66  46 


tt 


66.32 
69.69 
72.76 
76.43 
77.66 

79.38 
80.57 
81.22 
81.31 
80.87 

79.89 
78.43 
76.51 
74.19 
71.60 

68.53 
65.36 
62.03 
68.66 
66.33 

52.14 
49.18 
46.56 
44.35 
42.64 


337 
306 


228 

172 

110 
65 

9 

44 


146 
192 
232 

269 

297 

318 
3S2 
337 
333 
319 


296 
262 
221 
171 
115 
41.49    „ 

40.97  — 
41.09  *^ 
41.86  ^ 
43.28  "^ 

202 


46.30 

47.86 
50.84 
54.17 
67.73 

61.39 
65.03 
68.63 


285 

338 

356 
366 

364 
850 


Mag.  4.2 


Aao£W 


57.721 
1.014 


49.44 
-0.171 


■1-0.057. 
+0.08 


+0.001 
+1.00 


37.620 
2.438 


55.97 
-2.222 


+0.002 
+0.08' 


+0.010 
+1.00 


h     i» 
6    46 

s 

59.581   ^ 

59.626  — 

59.612   " 

69.541   ^ 

69.417  ^^ 
170 

60.247 

59.044 

58.818 

58.583 

5».363 

5S.141 

57.967 

67.813 

57.715'  " 

57.669  — 
6 

57.675 


208 
226 
236 
230 
212 


tion. 


144 


57.736 
57.849 
58.012 
58.219 

58.466 
58.746 
59.054 
59.384 
59.731 

60.089 
60.453 
60.819 
61.183 
61.538 

61.882 
62.209 
62.511 
62.781 
63.013 

63.200 
63.335 
63.414 


61 
118 
163 
207 
247 

289 
308 
33l9 
347 
358 

364 
366 

364 

355 
344 

327 
30^ 
27D 
232 
187 

138 
TO 


+39  7 


n 


98 
96 
87 
75 


31.34 
32.32 
38.27 
84.14 
34.88 

85.48 

86.87 

86.03  — 

35.97    ^ 

86.67  ^ 
80 

85.17  ^ 

34.48  "" 

33.63 

32.68 

31.66 


Mi«.3.9 


R%lit 


80.60 
29.56 
28.57 
27.65 
26.82 

26.12 
25.54 
25.07 
24.72 
24.50 

24.38    , 

24.37  — 

24.46    * 
17 

20 

88 


85 

95 
102 
106 

101 
99 
92 
88 

70 

58 
47 
85 
82 


24.62 
24.9L 

26.29 
25.77 
26.35 
27.06 
27.86 

28.75 
29.71 
80.70 


48 
08 

71 
80 
80 

96 


56.67i; 
1.289' 


35.44 
+0,813 


+0.083'       -0.003 
+0.02  i       +1.00 


5    47 

8' 

64.963 
64.977  — 
64.940  ^ 
64.868  ® 
64.788^^ 

169 

64.674 
54.890^" 
64.187^ 
53.978** 

266 


58.772 

58.579 
63.406 
63.267 
53.162 
53.096 


193 

171 

141 

105 

66 

28 


64 


207 


53.073 
53.094 
53.168 
53.262  *^ 
53.403^** 

176 

63.679 
53.786 
54.018  ^ 
54.272^ 
64.641^ 

281 

54.822 

55.109.^ 

56.399^ 

56.687 

55.968 


281 


56.237 
56.487 
56.717'^ 
56.917  ** 
57.068.  ^•^ 

128 

57.211 
57.296.  ** 
67.332  ^ 


-20  52 


t* 


230 
216 
191 
150 
126 


91 
54 


74.48 
76.82 
78.98 

82.48 

83.74 
84.66 
86.19 

85.36  — 
86.18  ** 

53 

84.65 
83.78  ^ 
82.58*^ 
81.11  "^ 

79.37  ^^* 
197 

77.40 
76.26  ^^ 
72.99^ 
70.66^ 
68.32^ 

227 


66.05 
63.93 
62.01 
60.38 
69.10 

58.21 
67.77 
57.80 
58.81 
59.28 

60.70 
62.60 
64.64 
67.00 
69.62 

72.13 
74.70 
77.17 


212 
192 
168 
128 


44 

8 
51 

97 
143 

180 
214 
236 
253 
261 

257 

247 


52.823 
1.070 


65.87 
-0.882 


+0.061: 
+0.02 


+0.001 
+1.00 


iVPPABENT  PLACES  OF  BTAJRS,  1920. 


367 


FOB  THE  17FFEE  TRAN&1T  AT  WASHINGTON. 


bbbTUu. 


Jan.     0.5 

10.4 

.    20.4 

80.4 

Feb.    9.4 


Mar. 


19.3 
29.3 
10.3 
20.3 
80.2 


Apr. 


9.2 

19.2 

29.1 

May    9.1 

1.9.1 

29.1 

Jxate.  8.0 

18.0 

28.0 

July    7.9 

•17.9 

27.9 

Aug.    6.9 

16.8 

26.8 

Septv  5.8 
15.8 
25.7 

Oct.  5.7 
15.7 

25.6 

Nov/  4.6 

^  14.6 

24.6 
Dec.    4.5 

14.5 
24.5 
34.5 


Mea&Blace 
Sec  3^  Tan  a 


aOxUmia. 

(BMelgeux,) 
Vat.  1.0-1.4 


Bliht 


h 
5 


ns 
50 


52,695 
62.733  — 
52.726    ^ 
52.673  * 
58.579  •* 

6S.460 

58.292*" 

52.117  *^* 

61.933  *" 

51.751  '^^ 
IM 

51.585 

51.440 

5L322 

51.242 

51.201 

61.202 
51.244 
61.328 
6L451 
51.608 

51.796 
52.010 
52.248 
62.504 1^ 
52.773  ^ 

56w061 

53.386^ 

68.623^ 

58.908?** 
983 


146 

118 

SO 

Jl 

1 

M 

123 
157 
188 

814 
i238 


64.191 

54.462 
54.720 ; 


to 


54v961?**' 

55.176  f^ 

55.362  ?•• 
160 

56.512 

66.622  r^ 

55*688  :•• 


tiflB. 


«f  7  23 


II 


29.07 
28.13 
27.81 
26.68 
26.06 

25.50 
25.26 
26.08 
24.90 
24.80 

2197 
25.17 
25.47 
26.91 
26^ 

27,12 
27.88 
28.71 
29^ 
90.59 

81i^ 
82.62 
88.&7 
34.14 
84.76 

85.21 
85.46 
85.46 
36.26 
84.83 

84.21 
89.41 
82.44 
81.41 
80.86 

29.27 
27.88 


67 
40 

98 

» 

13 

_l 

0 

20 
30 
44 
64 

07 

70 
83 

93 
06 
88 

86 
86 

77 
00 
45 

24 

0 
80 
42 
08 

00 

07 

103 

100 

100 

103 


50.426? 
1.0081 


-P0.065 
+0.08 


I- 


86.77 
40.190 


I 


:  OlOOO 

+L0O 


V 


Mag.  3.8 


Rigtit 


h     m 
6    58 

s 
47.808 
47.881  — 
47.807  ^ 
47.739  •• 
47.688  ?" 

144 

47.484 
47.312  '^'^ 
47.122  *** 

197 


46.925 
48.730 

46.546 
46.385 
46.251 
40.153 
46X)93 

46J073 
48.097 
46.162 
46.267 
46.407 


ao6 

184 


aoi 

134 


00 


24 

06 

105 

140 
174 

46,581' 

46.788^ 

47.010  *" 

47.266  ?*• 

47.519  ^ 
973 

47.792 


48.078 
48.356 
4&688 
48.015 


981 


)W7 


49.181 . 

49.481^ 

49.662 

49.867 

60.089?® 

130 


to 


80.175 1 
50.271; 
60.389^ 


40 


tlOQ. 


-14  10 


207 
100 
166 
180 
100 


70 
49 


61.11 
68.18 
66.08 
66.73 
68.18 

60.21 

70.00 

70.49 

17 

70.66  — 
70.68  " 

48 

70.16 
60.88  ^ 

90 

190 
148 
170 

186 
107 
204 
200 
201 


67.18 
66.66 

63.06 
62.16 
60.13 
58.09 
66.03 

64.02 
52.11 
60.40 
48.02 

4(7.74 

48.92 
46.40 
48.47  — 
46.80  ^ 
47.72  ^ 

122 

48.04 
60.68 
68.87 
64.46 
66.66 

66.86 
61.18 
68.88 


101 
171 

148 
118 


48 


168 

186 


217 


no 


46.668 
1j081 


68.96 

^0.853 


+0.1)64  1 
+0«01   I 


+0.001 
+1.00 


6A«li8B- 
Mag.  3.9 


R%bl 


5    52 

60.166 ' 
60.^7'^ 
60.190  ^ 

60^914*" 

SSI 

60.683. 
60.404^ 
60.096** 
68.775  ^ 
66.468**^ 

56.168 
67.904 
67.692 
67.5S9 
b7.4£2 

67.488 
67.485 
67.605 
57.792 
68.067 


212 

160 

87 

JO 

63 

lao 
>^ 

246 


68.387 
66.663 


840 
^87 


60.487 
60.962 


60.865 
61.343 


.417 
446 
401 

478 
470 


61.819 
62.287 

62.768: 
63.168^ 
68.562  r** 

63.916^ 


6«.2(16 


MO 

64.456  L 
64.627  >« 
64.722 1^ 


BeollDft- 
tkm. 


+54  16 


It 


188 
174 
100 
180 
110 


78 
43 


46.48 
47.30 
40.04 
10.64 
68je6 

66^ 
68.01 
64J4 
64.88  — 
64.04  ** 


66.66 

68.88 
6(1.06 

49  ja 

47.82 

46.08 
44.19 
42.36 
40.69 
88.94 

67.4e 
86.07 
64.08 
63.96 
3187 

82.78 
82J^ 


180 
161 
170 

179 

104 
108 
177 
106 
US 


180 

U4 
06 
71 

40 

914 


P  Auxlgao. 
Mftg.  2.1 


Riobt 


m. 


82.66  — 
82.77  ^ 
36-86  ** 

72 

88.97 
64.92 
66.11 
67.60 
68.06 


49.70 

48.60 
44.46 


06 

lie 

130 
168 
171 

181 
180 


h 
5 


XO 

53 


8 

42.819 
42.878  — 
42.861  " 
42.7B5  ^** 
'48.663*^ 

185 

42:468 
42.247 
41.999 
41.740 
41.485 

41.245 
41.039 
40.868 
40.750 
40.686 


231 
348 
250 
255 
240 


206 

170 

110 

04 

10 

40.676 
40.730  ^ 
40.838^^ 
41.002  *** 
41.213  ^^^ 

-«255 

41.«» 


56.462; 
'- 1.713 : 


49.80 
<+1.691 


+0.008: 
+0.01   1 


-0.003 
+1.60 


41.766 
42.091 
42.444 
42.815 

43.202 
43.596 
43.907 
44.866 
44.786 

45^07 
46.527 
46.863 
46.106 


298 
325 
353 
871 
387 


890 


899 
890 
881 

360 
336 
^03 
250 
211 


Declfaia- 
Uon. 


+44  56 


ft 


22.54 
23.86 
25.13 
26.31 
27.33 


132 
127 
118 

103 
82 


28.15^ 
28.74^ 
29.03 
29.05  — 
28.79  ^ 

56 


28.24 
27.46 
26.45 
25.31 
24.04 

22.70 
21.35 
20.03 

18.74 
17.57 

16.50 
15.58 
14.80 
14.16 
13.70 

13.38 
13.21 


78 
101 
114 
127 
134 

185 

132 
129 
117 
107 

92 
78 
04 
40 
32 

17 


13.19  — 
13.36  *^ 


46.686 
46.787 
46.878 


151 
91 


13.66 

14.14 
14.76 
15.56 
16.49 
17.58 

18.76 
20.06 
21.39 


81 

48 

61 

80 

94 

109 

118 

130 
133 


80J67O 
1.413 


26.89 
+0.908 


+OJ068: 
+0.01  . 


--0.002 
+1.00 
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A.PPAREKT  PLACES  OF  .STATtS,  1920. 


FOR  THE  UPPER  TRANSIT  AT  Wi 


:K6I 


TON. 


ShJiiUfls. 

• 

lOenUaonmi. 

1 0.  Papylo. 

rOiloais. 

Washington 
MMnTtne. 

Mag.  2.7 

■ 

Mag.  4.3 

Mi«.6.2 

^.4.4 

"^■"^ 

Right 
Asoemion. 

DeoUna- 
ti<m. 

Right 
Aaocnsiaa. 

DecUna- 
tion. 

Right 
Aaotosleo. 

tion. 

BghO 

DecUna- 
tirai. 

h     m 

e 

r 

h     m 

•      / 

h    m 

•          # 

h    ni£ 

•      # 

5    54 

+37  12 

5    59 

+23  15 

0    2 

--45    1 

0   3; 

+14  46 

mm 

Jan.     0.5 

10.4 

8 

18.806 
18.861  — 

24.98 
25.80 

87 

17.944 
18.001 
18.006  — 

99 

61.62 
61.63    * 

9 

12.063 
12.687  * 

99 

78.88 
82.12"* 

2-«»53 

2.706     . 
2.714  — 

WW 

38.17 
07.67   ^ 

20.4 

18.854    ^ 

26.65 

86 

61.70    ^ 

12.652  *• 

86.11  "• 

37.25  *^ 

30.4 

18.794  ^ 

27.46 

81 

17.961  ** 

61.81  " 

12.409  **• 

87.70  "* 

2.671  ** 

86.91  ^ 

Feb.     9.4 

18.682  "* 

J60 

28.17 

71 

17.869  " 

183 

61.93  " 

11 

12.215  *•* 
907 

00.02  "• 

181 

2.684  ^ 

122 

36.60  ** 

20 

19.3 
29.3 

18.f»23 
18.328^^ 

28.72 
29.12 

40 

17.736 
17.572  *•* 

62.04 
02.11 

11.978 
11.707  ^ 

91.83 . _. 
03.17  '" 

2.402 
2.306*" 

36.46 
36.30  ** 

Mar.  10.3 

18.114  ^* 

29.30 

18 

17.388  *** 

62.13  - 

11.414** 

04.01  " 

2.131  *^^ 

36.20   *^ 

20.3 

17.887  ^^' 

29.30 

0 

17.192  ^^ 

62.10    ' 

11.111  ** 

04414  — 

1.040*" 

36.13     ^ 

30.2 

17.660^ 

aoB 

29.0S 

80 

16.998  *•* 

181 

62.00  *^ 
10 

10.868*® 
980 

W.17  " 

00 

1.762*** 

178 

36.09    * 

1 

Apr.    9.2 

17.451 

28.69 

16.817 

6L84 

10.518 

90.62 

1.500' 

36.08  ^ 

19.2 

17.271  ^* 

28.09 

00 

10.658  ^ 

01.63  ** 

10.251  ^ 

92.30*" 

1.437  *" 

86.09    * 

29.1 

17.124  "' 

27.36 

78 

16.531  *^ 

01.30  •* 

10.018  ^ 

90.02*®^ 

1.312*" 

36.15    * 

Bday    9.1 

17.023  ^^* 

26.52 

84 

16.442  * 

61.16  ** 

9.824  *•* 

80.80*" 

1.226  " 

36.28  ** 

19.1 

16.970  ^ 

25.61 

01 

04 

16.394  ** 

8 

60.92  * 

90 

0.077  "' 

00 

80.64  "* 

908 

1.177  ** 

8 

36.47  ** 

24 

29.1 

16.967 

24.67 

16.391 

^•^    10 

00.50  ^; 

00.46 
00.42  - 

9.601  ^ 

03.92 

1.169*^ 

36.71 

June    8.0 

17.019  *^ 

23.74 

00 

16.434  ** 

0.680-^ 

M.07"* 

1.205  " 

37.04  " 

18.0 

17.121  ^^ 

22.85 

80 

16.521  ^ 

9.560  " 

70.04  "• 

1.280  ^* 

37.42  " 

28.0 

17.271  ^^ 

22.01 

84 

16.651  ^ 

0.014  •* 

74.08*" 

1.307  **^ 

37.89  *^ 

July    8.0 

17.466  ^"* 
.210 

21.23 

78 
05 

10.818  ^^ 

300 

00^    * 
7 

0,720  »*• 
100 

7L88  »" 

801 

1.560*" 

187 

38.87  ** 

53 

17.9 

17.696 

20.58 

17.(»S 

00.61 

0.804 

08.81 

1.737 

88.90 

27.9 

17.961  ^ 

20.01 

07 

17.247  ^ 

60.62  " 

10.104  «* 

06.97"* 

1.060*** 

39.42  ** 

Aug.    6.9 

18.257  ^ 

19.56 

45 

17.601  ^ 

60.7«  ** 

10.868  •*• 

08.40"' 

2.180*" 

39.03  ^* 

16.8 

18.572  *** 

19.19 

87 

17.770  ^* 

00.88  " 

10.686^ 

01.20  "^ 

2.440  "^ 

40.35  ** 

26.8 

18.906'** 
8«9 

l&M 

90 

17 

10.066^ 

301 

00.90  " 
8 

10.948 1^ 

60.48*" 

190 

2.718*^ 

085 

40.70  " 

30 

Sept.  5.8 
15.8 

19.255 
19.610  ^ 

4ftK  A 

18.76 
18.67 

0 
8 

18.366 
18.073*^ 

01.07    , 
61.M)  - 

11.281 
11.680^ 

68.17^ 

67.48  " 

0.000 
3.206*" 

40.06  ,, 
41,08  - 

25.7 

19.968*** 

18.64 

18.984  •" 

01.06    * 

11.980^ 

67.80  — 

3.600^ 

41.01     ^ 

Oct.     5.7 

20.325^^ 

18.71 

7 

19.296  ^ 

60.96  *• 

12.342  ••• 

57.00  •* 

0.800*" 

40.83  ** 

15.7 

20.676  ^* 
844 

1S.89 

18 
82 

10.004** 
880 

00,79  " 
tl 

12.088  •*• 
089 

60.00*" 
179 

4;178*" 

986 

40.51  " 

50 

25.7 

21.020 

19.U 

19.902 

00.68 

18.020 

00.70 

4.400 

40.01 

Nov.    4.6 

21.346** 

19.45 

84 

20.180^ 

00.30  • 

18.327*^ 

08.00"* 

4-700*^* 

30.45  " 

14.6 

21.648** 

19.80 

44 

20.467'" 

60.08  * 

13.001  ^ 

06.71"* 

4.004*" 

38.70  " 

24.6 

21.922  ^'^ 

20.«2 

68 

20.701^ 

60.86  • 

18.884'" 

08.7*"* 

6.229*" 

08.08  ^ 

Dec.    4.5 

22.166^ 

21.06 

00 
74 

20,018^ 
170 

00.06  * 

14 

14.000  "• 
I8f 

W.04"* 
841 

6.481*" 

171 

37.88  ^ 

07 

14.5 

22.348 

21.62 

21.068 

60.61 

14.160 

70.40 

0.602 

80.71 

24.5 

22.492*** 

22.61 

70 

21.221  *" 

60.48    ^ 

14.226  " 

70.88  "» 

5.700*" 

30.00  " 

S4.5 

22.680  ^ 

28.46 

or 

21.306  " 

60.42    * 

M.230  *• 

82.21"* 

6.813  •" 

86.65  " 

Mean  Place 

15.960        29.82 

15.448        67.78 

10.200        00.00 

0.290        44.96 

Sec  a,  Tan  < 

1.256        4-0.799 

1.089        +0.480 

1.415       ^IMi 

1.004        +O.204 

Df  a,  D«« 

-»4).061       -^.001 

+0.072          0.000 

+O.005       -^.001 

+O.060          O.000 

D#^D,«I 

•fCOl 

+1.00 

0.00 

+1.00      1 

Oi» 

^IM      \ 

-0.01 

+1.00 

APPARENT  PLACES  OF  STARS,  1920. 


369 


FOR  THE  UFPBlt  11UN81T  AT  WASHINQTON. 


Ban  Tune. 


Jan.  0,5 
10.5 
20.4 
30.4 

Peb.    9.4 


Mar. 


19.3 
29.3 
10.3 
20.3 
30.2 


Apr. 


9.2 

19.2 

29.2 

l£ay    9.1 

19.1 

29.1 

June    8.0 

18.0 

28.0 

July  8.0 

17.9 
27.9 
Aug.  6.9 
16.9 
26.8 

Sept.  5.8 
15.8 
25.7 

Oct.  5.7 
15.7 

25.7 

Nov.    4.6 

14.6 

24.6 

Dec.    4.6 

14.5 
24.5 
34.5 


Mean  Place 
Sec  6,  Tan  6 


36097^ 


18  H.  CMttl«l«f . 

Hag.  4.7 


Rigbt 


h 
6 


Si 

10 


8 

7.74 
7.81  — 
7.76    * 
7.69  *^ 
7.80  ^ 


6.91 
6.43 
5.91 
5.36 
4.80 

4.27 
3.78 
3.37 
3.06 
2.83 

2.70 
2.70 
2.81 
3.02 
3.33 

3.74 
4.23 
4.80 
5.43 
6.10 

6.82 
7.57 
8.34 
9.10 
9.86 

10.60 
11.30 
11.94 
12.52 
13.00 

13.89 
13.67 
13.83 


4S 

t2 
K 

66 

40 

41 
SI 

as 

IS 
0 

11 

31 
31 
41 

49 

57 
63 
67 
72 

75 
77 
76 
76 
74 

70 
64 
58 

48 
30 

38 
16 


]>6olln»- 

tiOQ. 


+69  20 


// 


55.76 
58.90 
60.78 
63.09 
65.12 

66.81 


68.89 
^9.21  — 
69.01 


254 

348 
SSI 
303 
160 

137 

81 


30 

68 


lis 

155 
188 
317 


68.33 
67.20 
65.65 
63.77 
61.60 

59.24 

56.75 
54.21 
51.70 
49.26 

46.96 
44.87 
42.99 
41.40 
40.10 

99.12 

88.48 

38.20  — 

98.29    ^ 

88.74  ^ 
83 

99.56 


349 
364 
361 
344 
380 

309 
188 
159 
ISO 
98 


64 


40.74 
42.27 
44.12 
46.24 

48.58 
51.08 
53.66 


118 
158 
185 
313 
384 


358 


2.079 
2.835 


60.54 
+2.653 


Vtr.  3.2-4.2 


AsSi^L 


+0.131 
-0.02 

—1920- 


+0.008 
+1.00 

-24 


6    10 


5.449 
5.516 
5.530 
5.494 
5.410 

5.287 
5.129 
4.949 
4.757 
4.564 

4.379 

4.218 
4.086 
3.990 
3.933 

8.919 
8.952 
4.026 
4.145 
4.297 

4.486 
4.704 
4.950 
5.213 
5.496 

5.791 
6.094 
6.404 
6.715 
7.026 

7.929 
7.620 
7.895 
8.148 
8.372 

8.556 
8.698 
8.793 


67 
J4 

36 

84 
133 

168 
180 
192 
193 
186 

161 

183 

96 

57 

14 

83 

74 

119 

153 

180 

318 
346 
363 
283 
395 

803 
310 
311 
311 
303 

391 
375 
363 
334 
184 


143 
96 


DtoUna- 
Uon. 


+22  31 


tt 


45.49 
45.45 
45.46 
45.54 
45.63 

45.74 
45.83 
45.90 
45.92 
45.86 

45.76 
45.62 
45.47 
45.28 
45.10 

44.93 
44.82 
44.75 
44.71 
44.73 

44.80 
44.90 
44.98 
45.07 
45.17 

45.17 
45.13 
45.00 
44.84 
44.58 

44.28 
43.92 
43.58 
43.26 
42.96 

42.73 
42.56 
42.48 


4 

1 

8 

9 

11 

9 

7 
3 

6 
10 

14 
15 
19 
18 
17 

11 

7 

4 

3 
7 

10 
8 
9 

10 
0 

4 
18 
16 
36 
SO 

S6 
84 
83 
80 
38 

17 
8 


2.967 
1.083 


52.25 
+0.415 


+0.072 
-0.02 


+0.001 
+1.00 


aiyiieiA. 

Hag.  4.4 


Rigbt 


h     m 
6    12 

8 

98.190 
98.275  — 
38.268    ^ 
38.174  •* 
37.998  "* 

847 


37.751 
37.446 


306 

345 


37.101 
36.735  ^ 
36.967^ 

351 

36.016 


95.699 
35.490 


817 

369 
308 


35;222 
35.084  *^ 

J3 

35.021 
35.035  " 
35.127  ®^ 
35.292  ^^ 
35.628  ^ 

300 

95.828 
86.183*" 
36.588  *^ 
37.035  *^^ 
97.515  ^ 

804 

98.019 
98.543  ^^ 
99.079  ^ 
99.616  *^^ 


40.149 

40.670 
41.167 
41.631 
42.050 
42.414 

42.711 
42.931 
43.066 


583 
631 

497 
464 
410 
864 
397 

330 
135 


DeoUnft- 


+59    2 


ff 


24.91 
26.97 
29.01 
90.92 
92.62 

84.05 
95.14 
95.84 
96.13 
96.01 

95.47 
94.56 
93.30 
91.74 
129.97 

28.04 
25.99 
23.91 
21.85 
19.86 

17.99 
16.28 
14.75 
13.44 
12.37 

11.54 
10.98 
10.70 
10.69 
10.98 

11.56 
12.42 
13.57 
14.98 
16.64 

18.49 
20.48 
22.56 


306 

304 

191 
170 
143 

109 
70 
39 

12 
54 

91 
136 
156 
177 
193 

306 
306 

306 
199 
187 

171 
153 
131 
107 
83 

56 

38 
_1 

39 
58 

86 
116 
141 
166 
185 

199 
308 


16.310 

16.114 

1 15.895 


94.099 
1.944 


90.94 
+1.667 


+0.105 
-0.02 


+0.006 
+1.00 


f  Camis  JCaJozU. 

Mag.  3.1 


h 

6 


m 
17 


16.700  — 
16.673  ^ 
16.596f  " 
16.473  ^ 

163 


196 
319 
333 


15.663 

15.431  «^ 

225 

15.206 
15.001  ^ 


14.822 
14.676 
14.570 


179 

146 

106 

66 

14.504 
14.483  — 
14.506  ^ 


66 
108 


14.572 
14.680 

145 

14.825 
15.008^ 

314 


15.222 
15.463 
15.726 

16.009 
16.303 
16.608 
16.916 
17.220 

17.615 
17.797 
18.056  ^ 


341 
263 
383 

394 

306 
808 
304 
205 


282 


18.287 
18.482 

18.636 
18.743 
18.800 


331 
195 
154 


107 
57 


Declina- 
tion. 


-30     1 


47.08 
49.96 
52.63 
55.01 
57.08 

58.76 
60.03 
60.88 
61.31 
61.32'  — 

40 

60.92 


388 
367 
338 
307 
168 

127 
85 
43 


81 
120 
154 
187 
214 

235 
263 
263 
265 
261 

247 
226 
197 
160 
116 


31.19  ^^ 

68 

90.45  ■! 
30.30  — 
30.69  ^ 


60.11 
58.91 
57.37 
55.50 

53.36 
51.01 
48.48 
45.85 
43.20 

40.59 
38.12 
35.86 
33.89 
32.29 


31.62 

33.07 
34.98 
37.30 
39.94 
42.80 

45.80 
48.81 
61.75 


145 


191 
232 
264 
286 
300 

301 
294 


14.435 

1.155 


88.60 

-0.578 


+0.046 
-0.03 


-o.oes 

+1.00 
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APPARENT  PLACES  OP .  STARS,  1920. 


FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waabiiiffton 
ICfltfiTmie. 


Jan.  0.5 
10.5 
20.4 
90.4 

Feb.    9.4 

19.3 
29.3 
Mar.  10.8 
20.3 
30.2 

Apr.  9.2 
19.2 
29.2 

May  9.1 
19.1 

29.1 

June   8.0 

18.0 

28.0 

July    8.0 

17.9 
27.9 
Aug.  6.9 
16.9 
26.8 

Sept.  5.8 
15.8 
25.7 

Oct.  5.7 
15.7 

25.7 

Nov.    4.6 

14.6 

24.6 

Dec.    4.6 

14.5 
24.5 
34.5 


Mean  Place 
Sec  a,  Tan  a 


fx  Gemi&osiisii 
Hag.  3.2 


.  RJrt(t 


h     m 
6    18 


9.759 
9.835 
9.857 
9.830 
9.753 

9.636 
9.480 
9.301 
9.111 
8.918 

8.731 
8.567 
8.431 
8.330 
8.266 

8.246 
8.272 
8.340 
8.449 
8,594 

8.776 
8.988 
9.227 
9.487 
9.765  ^^ 

293 

10.058 

10.357 
10.667 
10.979 
11.292 

11.598 
11.895 
12.178 
12.435 
12.665 

12.857 
13.008 
13.111 


76 

_? 
27 

77 

U7 

IM 
179 
190 
193 
187 

164 

m 

101 

64 

JO 

26 
68 

108 
145 
182 

212 
239 
260 


290 
810 
312 
313 
306 

297 
283 
257 
230 
192 

151 
108 


Dedina- 
tion. 


+22  3a 


It 


14.01 
13.95 
13.95 
14.03 
14,14 

14.27 
14.39 
14.47 
14^ 
14.51 

14.43 
14.81 
14.18 
14.01 
13.83 

13.66 
13.53 
13.44 
13.38 
13.39 

13.43 
13.46 
13.50 
13.56 
13.67 

13.52 
13.42 
13.24 
12.99 
12.66 

12.32 
11.91 
11.51 
11.13 
10.77 

10.61 
10.33 
10.25 


6 
0 

8 

11 

18 

12 
8 

J 

8 

8 

12 
18 
17 
18 
17 

13 

9 

J5 

1 

4 

8 

4 

6 

J 

5 

10 
18 
26 
88 
84 

41 
40 
88 
86 
26 

18 
8 


Hag.  5.1 


AsotDslon. 


h     m 
6    18 

8 

47.768 

47,867 

47.875  — 

47.821  ** 

47.701;  ^^ 
180 


tlOD. 


+49  19 


// 


I  42.77 
1  44.32  ^^ 


47.521 
47.293 
47.081 
46.760 


228 
262 
281 
282 


46.468 

272 

46.196 
45.961  ^ 
46.745  ^ 
45.586^ 
46.482  *^ 

43 

45,439  ■" 
45.456  ^^144.08 


45.87 
47.36 
48.71 

49.86 
60.78 
51.38 
61.67 
61.63 

61.26 
60.69 
49.65 
48.47 
47.12 

45.64 


155 
149 
185 
115 


7.278 
1.083 


21.23 
+0.415 


+0.072 
-0.08 


+0.002 
+1.00 


45,583  ^ 
46.671  ^^ 
46.862  ^*^ 

242 

46.104 

46.389  ^ 
323 


46.712 
47.069 
47.462 

47.866 
48.275 


857 
883 
404 


419 

429 


48.704 
49.137  ^ 
49.668  ^^ 

423 

49.991 
60.398  ^ 


60.783 
51.133 
61.442 

51,700 

61.898 
52.028 


385 
350 
809 
268 

198 
180 


42.48 
40.90 
39.37 

37.93 
36.60 
35.41 
34.37 
33.49 

32.79 
32.27 
31.93 


92 

60 

J9 

4 
87 

67 

94 

118 

185 

148 

156 
160 
158 
158 
144 

138 

119 

104 

88 

70 

52 
34 


fi  Cams  Xatttite. 
Hag.  2.0 


EigM 
AaoeDspon. 


31,80  — 
31.87     ^ 

28 

32.15 

32.64  ^ 

33.35  ^ 

34.28  ^ 

35.41^^ 
180 

36.71 

38.16  ^*^ 

39.70  "* 


44.416 
1.534 


49.13 
+1.164 


h     tn 
6    19 

12.767: 

12.811  — 

12.806    * 

12.753  ^ 

12.656  ^ 
186 

12.62GI 

12.354  ^" 

12.16tf  *® 

202 


11.964 


202 


11.762 

194 

11.668 

11.392  "• 

11.240  "* 

11.119  "^ 

11.034  * 
44 

10.990 

10.985  ~ 

11.023  '^ 

11.098  ^' 

11.213  "^ 

149 

11.361 
11.541  ^ 
11.749  ** 


+0.092 
-0.08 


+0.006 
+1X)0 


11.979 
12.230 

12.496 
12,773 
13.058 
13.347 
13.634 

13.916 
14.185 
14.436 
14.662 
14.869 

15.019 
15.138 
15.210 


230 
251 
266 


277 


289 
287 
282 

299 
251 
226 
197 
160 

119 
72 


Dttlloa- 
ikttL 


-17  54 


/» 


238 
218 
195 
166 
135 


62.97 
65.35 

167.53 
69.48 
71.14 

72.49 
73.53 
74.30 
74.66 
74.66 

74.24 
73.61 
72.66 

71.43 
69.94 

68«22 
66.32 
64.28 
62.14 
69.98 

57^ 
55.81 
63,95 


62.34 
51.02  ^ 

94 

6a08 
49.55  ^^ 
49^  — 
49.81  ^ 
50.64  ® 

124 


108 

68 

86 

0 

32 

68 
.95 
128 
149 
172 

190 
204 
214 
216 
2M 

208 
186 
161 


58 


61.88 

53.51 
55.49 
57.72 
60.13 

62.64 
65.14 
67.57 


168 
196 
238 
241 
251 


200 
248 


10.580 
1.051 


54.68 
-0.323 


+0.053 
-0.03 


-0.002 
+1.00 


6  Himooexotis. 

Hag.  4.5 


RigU 
AsoensiaiL 


h     m 
6    19 


s 
34.026 
34.091 
34.108 
34.077 
34.003 


65 
J7 

31 

75 

114 


83.888 
33.745  "* 
83.674  ^^ 
33.394  ^* 
33.211  ^^ 

174 

33.037 


156 
131 
100 


32.881 
32.750 
82.650 
32.587  ^ 

24 

32.563  ~" 
32.579  ^® 
32.635  ^* 
32.728  ^ 
32.858  ^ 

33.020 
33.210 


162 


190 

33.425  ^^* 
33.660^ 
33.914  ^ 

286 

34.180 


34.456 
34.738 
35.024 
35.310 

35.591 
35.862 
36.118 
36.354 
36.562 

36.737 
36.872 
36.963 


276 
282 
286 
286 
281 

271 
256 
236 
208 
175 

135 
91 


D«cliiia* 
tlon. 


+  4  37 


/r 


56.65 
55.50 
54.47 
53.59 
52.88 

52.31 
51.89 
51.63 
51.49 
51.49 

51.61 
51.87 
52.24 
52.74 
53.37 

54.12 
54.96 
55.88 
56.87 
57.90 

58.92 
59.90 
60.81 
61.59 
62.20 

62.63 
62.81 
62.76 
62.44 
61.88 

61.08 
60.09 
58.92 
57.65 
56.33 

54.99 
53.70 
52.51 


115 

108 
£8 
71 
57 

42 

26 

14 

0 

12 

26 
37 
50 
63 
75 

84 

92 

99 

103 

102 

98 
91 
78 
61 
43 

J18 

5 
32 
56 
80 

99 
117 
127 
132 
134 

129 
119 


31.766 
1.003 


64.47 
+0.081 


+0.063 
-0.03 


0.000 
+1.00 


APPARENT  PLACES  OF  STAJtS,  19a(X 


871- 


FOR  TBB  Xn¥B»  TRANSIT  AT  WASHJJfOXON; 


'    111  M  I  ^  lu 


Jan.     0.6 

10.6 

20.4 

30.4 

Feb.    9.4 


Msr. 


10.4 
20.S 
10.8 
20.S 
30.2 


Apr. 


92 

19.2 

29.2 

M^    9.1 

.19.1 

29.1 

June    8.1 

18.0 

28.0 

J\ily    8.0 

17.9 
27.9 
Aug..  6.9 
16.9 
26.8 

Sept.  6.8 
16.8 
26.8 

Oct.  6.7 
16.7 

26.7 

Nov.    4.6 

14.6 

24.6 

Dec.    4.6 

14.6 
24.6 
34.6 


a  Azgui. 

(Qanopuf,) 
MBg.  -0.9 


AsoSnon. 


b 


72 


18 


t 

18.229 
13.211 
13.118'  " 
12.967** 
12.78ft 


375 


12.46» 
12.149 
11.806 
11.444 
11.061 

I 

10.727 

10.396 

10.004 

9.883 

9.622 


Ml 


iSM 


301 
261 

au 

IM 


0.366"^ 

9.329  — 

9.362  " 

9.487.  •• 
UO 

9.677 

196 


3« 


9.776 

10.023 

10.314  ** 

10.646^ 
864 

11.009 

11.396^ 

11.798  ^ 
407 


12.206 
12.006 

12.993 

13.367 
13.682 
13.961 
14.187 

14.349 
14.442 
14.468 


401 

387 


864 


270 
286 


tlon. 


*^2  38 


tf 


74aw 

7749 
804» 
88«96 
86M 

88.06 
90.33 
»1<4S 
92.11  ^ 
92.21  — 

M;79 
90«  *" 


167 
116 


136 
186 


268 


804 
810 


980 


89.60 
87.66 
86^ 

82.84 
79.99 
76.96 
73.76 
70.64 

67.88 
64.38 
61.60 
60^8 
67.19 

148 

66.70^^ 
64.79^ 
64.49  — 
64.82  * 
66.80  "* 


2» 
24a 


161 


67.41 
69.68 
62.28 
66.81 
68.68 

72.23 
76.66 
79.42 


217 


887 
866 


867 


}0 


Mag.  6.0 


Amvmdd. 


t      ^ 


2*880  'T 
^^.8941— 


2.861 
2.783; 

2.667 
2.61ft 
2.34S 
2.166 
1.97fr 


116 


148 
171 
188 
186 
170 


1.8001 

1.68tf**^ 

L601** 


1.304' 
1.322 

1.269 
1.296. 
1.389 
1.422 
1.641 

1.692 
1.872 
2.079 
2.306 
2.661 

2.812. 
8.063 
3.362 
3.644 
3.927 

4.206. 

4.476 

4.728 

4.961 

6.167 

6.388 
6.470 
6.560 


.108 


7t 


e 

u 

88 

110 
161 

lao 

207 


281 


'271 
290 


210 


206 
171 


T""^^- 


Di^lii^ 

tMO. 


•       t 


-442 


it 


m 

164 
107 
U4 


6i.eo 

63.14 
64^1 
66.66 

66«68 

67.27 

6(7.76 

67.98 

68.00  — 
20 

67.80 

67.39 

66.77 
66v96 
54,97 


48 


41 

08 

81 

00 

117 


140 
140 


63.80 
62.60 
61.10 
40.61 
48.09 

46w69 
45.16 
48.84 
42.70 
41.78 

4L.14 
40<80 
40.79  — 
41.18  ^ 
41.81 


160 


144 

181 
114 


04 


84 


loa 


42.81 
44.10 
46.62 
47.32 
40.14 

61.00 
62.84 
64j66 


120 
162 

170 


181 

176 


Mag.  4.1 


MoSSSkl 


I 
6   ^ 

16,884* 
16.813  ^ 
16.841.— 
16.819  " 
16.248;  ^ 

16.136 
14.986*^ 
14.813  *^ 
14,625i** 
14.435  **^ 


14.362 
14.086"* 
13JN51**' 
13.846  *• 
13.780  •• 


10 


281 
261 
271 


13.766 

18.771 

13.831  •* 

18.932'^* 

14.071  "• 
178 

14.244 

14.446 

14.077 

14.928 

16.199 


16.484 
16.778 
16.061 
16.888 
16.697 


17.002 

17.296^ 

17.677.^ 

17.885 

16J066 

18.261 
18.416 
18.684 


1»8 
807 
'800 


281 

106 

160 
100 


DfcUna- 

tiOL     . 


4-20  16 


If 


42.77 

42.48 
^.40 
^.42 


42.72 
42.87 
42.99 
48.08 
43.16 

48.12 
48j08 
^.84 
42«54 
42.16 

41.68 
41.17 
49.68 
40.11 
89^ 

89.21 
38.86 
86.60 


28 

12 

3 


42;45 
42.62 
412M 
42.64 
42<66  - 

42.68 
42.66 
42.63 
^^.46 
42.40 

42.38 
42.89 
42.40 
42.47 
42.68 


8)Uyiiola. 

Hag.  6.0 


AiQMunL 


4i 
30 


1 

H 

U 

12 

0 

J 

8 

0 
10 


47 

n 

64 


86 


a 
27^- 
27-51 
27.53 
27.46 
27.29 

27;05 
26*7a 
26.86 
25.97 
25.56 

-25.17 
24.82^ 
24.51 
24.25 
2L07 

28.96 
23.94 
23.99 
24.14 
24.35 

24:68 
24.98 
25.88 
25.88 
26.82 

26.86 
27.41 
27J98 
28.56 
29.13 

29.70 
80.24 
80.76 
dl.24 
21.66 

82J90 
82.27 
82A4 


11 

2 

*7 
17 
24 

82 
87 
80 
41 
80 

86 

81 

^ 

18 
11 

2 

5 
15 
21 
28 

86 
40 
46 
49 
64 

66 

67 
68 
67 
67 

64 

62 
48 
41 
86 

27 
17 


DeoUna- 


+61  32 


»» 


65.00 
67.17 
69.35 
71.42 
78.88 

74.98 
76.29 
77.28 

77.74 

77.81  — 
87 

77.44 

76.66 

75.50 

74.02 

72.25 


217 
218 
207 
191 
166 


181 
04 
61 


78 
110 
148 
177 
107 

218 
221 


70.28 
68ul5 
65.94 
63.72 
61.68 

59.43 
57.46 
55.65 
54.05 
52.67 

51.55 

50.70 

50.14 

49.68*^ 

49.92    * 
87 

50.29 

60.99 

52.01 

53.33 

54.93 


210 
210 

107 
181 
160 
138 
112 


86 
66 


66.78 
58.81 
60.98 


70 
108 
188 
160 
186 

208 
217 


Mean  Place 
Sec  6,  Tan  6 


10.561 
1.648 


65.82 
-1.310 


0.611 
1.003. 


41.78 

-0.082 


12.793 
1.066 


6t.S8 

+0.369 


28.079 
2.099 


72.10 

+1.346 


+0.027 
^.04 


-^.008 
+1jOO 


+0.069 
-^*04 


*-O.001 
+4>.90 


+0.071 


+OXK» 
40:99 


+0.110 


.+0.0H 
+0.99 


872 


APPARENT  PLACES  OF  STARS,  1920. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


'sshlnstoii 
eanTmie. 


Jan.  0^ 
10.6 
20.4 
dO.4 

Feb.    9.4 


Mar. 


10.4 
29.3 
10.3 
20.3 
30.2 


Apr. 


9.2 

19.2 

29.2 

Miy    9.1 

19.1 

29.1 

June   8.1 

18.0 

28.0 

July    8.0 

17.9 
27.9 
Aug.  6.9 
16.9 
26.8 

Sept.  5.8 
15.8 
25.8 

Oct.  5.7 
15.7 

25.7 

Nov.    4.6 

14.6 

24.6 

Dec.    4.6 

14.5 
24.5 
S4.5 


Mean  Place 

Sec  a,  Tan  a 


('  OanU  Ifajoite. 

Mag.  4.5 


Right 
Asonsim. 


h 
^ 


31 


8 

44.447 
44.498 
44.498 
44.449 
44.354 

44.218 
44.048 
43.854 
43.647 
43.435 

43.228 
43.039 
42.872 
42.735 
42.634 


61 

0 

49 

05 

136 

170 
IM 
207 
212 

207 

180 
167 
137 
101 
63 


42.571  ^ 

22 

42.549  — 

42.568  " 

42.628  ~ 

42.726  " 
136 

42.861 


^.029 
43.227 
48.451 
43.607 

48.962 
44.241 
44.530 
44.825 
45.121 

45.411 
45.692 
45.954 
46.195 
46.403 

46.573 
46.701 
46.782 


166 
106 
224 
246 
265 


370 


2»S 


300 


381 
308 
341 
306 

170 


1S8 


Beclitift- 
tioa. 


-22  53 


tt 


68.23 
70.87 
73.33 
75.54 
77.46 


264 

246 
2» 
103 
156 


79.04  ^^ 
80.27  ^ 
81.13 
81.62   ^ 
81.72  — 


81.46 
80.84 
79.88 
78.60 
77.02 

75.20 
73.14 
70.94 
68.63 
66.28 

63.05 
61.73 
59.69 
57.89 
56.42 

55.33 
64.67 
54.49 
54.80 
55.61 

66.89 
68.60 
60.69 
63.08 
65.69 

68.41 
71.17 
7S.87 


68 
06 


158 
188 


206 


281 


233 


304 

180 
147 
100 

66 

i? 
81 

81 

128 

171 
300 


261 

373 

376 
370 


42.288 
1.066 


60«08 
-0.422 


+0.050 
-4.06 


-0.004 
•M).99 


t8  H.  Oamelep. 

Mag.  5.6 


Right 
Asonslnii 


h    m 
6    38 

s 
46.63 
46.81 
46.74 
46.43 
45.88 


7 

81 
55 

74 


45.14 
44.23 
43.18 
42.07 
40.94  "' 


01 
105 

111 


39.82 
38.78 
37.85 
37.06 
36.46 

36.04 
35.83 
35.83 
36.04 
36.46 

37.07 
37.86 
38.81 
39.90 
41.11 

42.44 
43.82 
46.26 
46.72 
48.18 

49.61 
60.96 
52.23 
63.37 
64.35 

66.13 
55.70 
66.03 


112 

104 
08 
70 
00 
42 

31 
0 
31 
43 
61 

79 

05 

100 

121 

183 

188 
144 
140 
146 
143 

135 

137 

114 

06 

78 

57 
33 


Deolina- 

tion. 


+79  38 


»t 


68.65 
71.58 
74.47 
77.22 
79.71 

81.84 

83.54 

84.73 

85.38 

85.45  — 
40 

84.96 


203 
280 
275 
240 
213 


190 

110 

66 


100 
182 
105 
231 
261 


280 


83.93 
82.41 
80.46 
78.15 

75.54 
72.74 
69.81 
66.85 
63.92 

61.10 
68.46 
66.03 
63.88 
62.04 

60.67 
49.48 
48.80 
48.66  — 
48.74  " 

64 

49.38 


206 
298 
282 


264 
213 
215 
184 
147 


100 


60.46 
51.96 
63.86 
66.13 

68.09 
61.47 
64.99 


106 
150 
100 
237 
256 


278 


86.451 
6.567 


76.ar 

+6.477 


+0.206 
-0.06 


+0.052 
+0.99 


7  (Hmtnonun. 
Mag.  1.9 


A^ftWlWlPllr 


87 


h    a 
6    88 

8 

7.846 

7.983 

7.966  — 

7.954  " 

7.890  •* 
107 


7.783 
7.645 
7.479 


138 
106 


7.295  ^^ 


7.108. 

6.927 
6.764 
6.627 
6.518 
6.447 

6.416 
6.424 
6.475 
6.565 
6.692 

6.853 
7.042 
7.260 
7.603 
7.759 

8.032 
8.319 
8.613 
8.913 
9.215 

9.515 

9.805 

10.084 

10.344 

10.577 

10.778 
10.939 
11.062 


187 
181 

163 

137 

100 

71 

8 

51 

00 
127 
161 

180 
318 
343 
386 

37S 

287 
204 
300 
308 
300 

30O 
370 
360 
233 
301 

161 
113 


Deolina- 

tioo. 


+16  27 


H 


69.16 
68.68 
68.32 
68.08 
67.91 

57.83 
57.79 
57.80 
67.82 
67.87 

67:w 

67.94 
68.00 
68.07 
58.19 

68.35 
68.66 
58.80 
69.06 
59.37 

69.69 
69.98 
60.27 
00.60 
60.64 

60.67 
60.59 
60.36 
60.00 
69.52 

68.94 
68.23 
57.50 
66.78 
55.98 

55.29 
54.67 
54.14 


47 
36 
34 
17 
8 

4 

1 
9 

5 
4 

3 

6 

7 

13 

16 

21 
34 
96 
81 
83 

90 
20 
23 
14 
J 

8 
33 
86 
48 

58 

71 
73 
77 
75 


62 
58 


5.464 
1.043 


67.29 
+0.296 


+0.069 
^.06 


+0.003 
+0.99 


61  Auriga. 
Mag.  5.7 


Right 

A868DSiDXI. 


h    m 
6   88 


9.905,^ 

103 

10.008 
10.047  — 
10.026  ^ 
9.945  *^ 

134 


9.811 
9.633 
9.423 
9.196 
8.960 

8.732 
8.525 
8.348 
8.208 
8.116 

8.072 
8.079 
8.136 
8.243 
8.396 

8.592 
8.824 
9.091 
9.386 
9.703 

10.040 
10.394 
10.767 
11.126 
11.497 

11.865 
12.224 
12.565 
12.881 
13.166 

13.409 
13.602 
13.738 


178 
210 
228 
285 
228 


207 

177 

140 

•2 

44 

7 

57 

107 

153 

196 

232 
267 
205 
317 
337 

354 

363 
360 
371 

368 

350 
341 
316 
285 
243 


193 
136 


DeoUna- 
tlon. 


+39  27 


»» 


38.00 
38.96 
39.97 
40.99 
41.96 

42.84 
43.56 
44.10 
44.41 


96 

101 

103 

97 

88 

72 
54 
31 


44.51  — 
15 

44.36 
44.00 
43.44 
42.69 
41.82 


40.85 
39.81 
38.74 
37.67 
36.62 


35.62 
34.68 
33.82 
33.03 
32.33 

31.71 
31.18 
30.74 
30.40 
30.17 

30.06 
30.08 
30.26 
30.59 
31.08 

31.75 
32.55 
33.47 


36 

56 

75 
87 
97 

104 
107 
107 
105 
lOO 

94 
8d 
79 
70 
63 

53 
44 

34 
23 

n 

2 
18 
33 
49 
67 

80 
92 


7.013 
1.295 


45.82 
+0.823 


+0.088 
-0.06 


+0.008 
+0.99 


APPARENT  PLACES  OF  STABS,  1920. 


878 


FOS  IHB  ITPPEB  TBANSTF  AT  WASHINGTON. 


■Bhlnfftoiii 


Jan. 


Feb. 


Mar. 


0.5 
10.5 
20.4 
30.4 

9.4 

19.4 
29.3 
10.3 
20.3 
90.3 


Mag.  3.2 


Eight 


Apr. 


9.2 

19.2 

29.2 

May    9.1 

19.1 

29.1 

June    8.1 

18.0 

28.0 

July    8.0 

18.0 
27.9 
Aug.  6.9 
16.9 
26:8 

Sept.  5.8 
15.8 
25.8 

Oet.  5.7 
15.7 

25.7 

Nov.    4.7 

14.6 

24.6 

Dec.    4.6 

14.5 
24.5 
S4.5 


Mean  Place 
Sec  «,  Tan  a 


m 

an 


h     It 
6    35 

21.888 
21.362  — 
2La25  ^ 
21.227  '^ 
2L076 

20.876 
20^7 
20.870 
20.087 
19.799 

19.515 
19.249 
19.008 
1S«802 
18.634 

18,514 
18.440 
18«418 
18.444 
18.522 


IMUnar 
tiaa. 


2tt 


18.646 
18.815 
19.026 
19.273 
19.553 

19.860 
20.188 
20.531 
20.882 
21.233 

21.576 
21.903 
22.204 
22.472 
22.698 


74 

J? 
95 

7a 
la* 

\m 
au 


a«7 


aw 


us 
au 

861 


.327 


im 


176 


22.874. 


lag 


22.996, 
23.058.  •• 


au 


-43    7 


88.73 
^Jl 
45.27 
48.16 
60.70 

62.M 
54.58 
55.74 
56.47 


%  Menooeietla. 
Mag.  4.7 


nigiu 


aM 


m 

78 


94 

56.71  — 

94 

56.47 
55.75 
54.57 
52.97 
50.99 


73 

UB 
140 


960 

an 


301 


987 


48.66 
46i)6 
43.25 
40.30 
37.29 

84.31 
31.44 
28.80 
26.47 
24.52  ^•^ 

14ft 

28.04 
22.09 
21.72  — 
21.95  ^ 
22.79  ** 

148 

24.22 
26.21 
28.69 
31.67 
34.75 


948 


aw 


38.11 
41.57 
44.98^* 


aiA 


86.666 
88.760 


.786  — 
86.773  *• 
36.712  * 


36.611^ 
36.474 
36.311 
36.134 
86.961 

36.774 
36.613 
36.474 
36.366 
36.283 


186 
168 

m 

188 
177 


ICI 


ti<pir 


108 


86.268 

35.263  ^ 

36.306  ^ 

36.388  ^ 


86.607 

36.668 
35.888 
36.045 
36.274 
86.621 

36.786 
37.061 
37.345 


110 


uo 

ao7 


947 


m 

984 
901 


973 


18.893 
1.870. 


80.85 
*-0.^7 


-M).037. 
^0.06 


-0.010 
•M)<99 


37.636 

37.029 

901 

38.220 

38.505 

38.777 

89.080' 

39.268^ 

89.458 
89.6U) 


89.722 


16V 

iia 


74 


94 

16 

_6 

9 

0 

10 


4-9  58 

99 

8.65 
5.76  ^ 
6jQ2 
4.40 
8.91 

8.66 

son 

3.16 
8.10 
3.12 

8.31 
8.87 
3.62 
8.92 
4J31 

4.T7 
5.30 
5.90 
6.54 
7.21 

7.89 

8.58 

9.12 

9.62 

9.99 
n 

10.20 

10.24  — 

10.06  ^ 

9.70  " 

9.14  " 


Mag.  3.2 


nigiit 


08 
00 
04 
07 


60 
87 


8.38 
7.50 
6.49 
5.41 
4.30 

^.21 
2.19 
1.26 


76 


101 
108 
Ul 


34.369! 
1.015! 


14495 
«H).176 


•H).066* 
-0.06  ! 


•K0.002 
«fOi99 


07 


146 
174 
190 
107 
103 

176 
181 
116 


4 
40 


ii    m 
•    89 

a 

3.185 
8.282^ 
3.827  — 
8.818  ^ 
8.266 


3.140 
3.004 
2.880 
2.840 
2.443 

2.251 
2.076 
1.925 
1.809 
1.720 

1.091 
1.695 
1.744 
1.883 
1.961 

2.127 
2.823 
2.560 
2.800 
3.071 

8.860 
3j661 
8JKr4 
4:29a 
4.6ia 

4.980 
6.244 
5.54a 
6.821 
6.074 

6.291, 
6.487 
0.605 


4-26  12 


99 


100 


971 


801 
818 
816 


814 


917 


m 


88.88 
33.42 
83.69 
38.82 
84.13 

84.43 
84.71 
84JI6 
85.11 
85.82 

86;21 
86.12 
86.00 
84.79 
340^7 

84.27 
34.00 
83.74 
33.49 
83.26 

88.03 
82.84 
32.65 
82.43 
32.21 

81.93. 
31.62 
81.29 
30.88 
30.46 

80.00 
29.65 
29.11 
26.72 
28.42 

fl8.21 
28.13 
28.13 


4 
17 
98 
81 
80 

98 
94 
10 

n 

1 

0 
19 

n 

99 

80 

97 


(  Cknlnonun. 
Mag.  3.4 


Rigbi 


01 


10 
10 


81 


41 


185 
162 
177 
184 
179 


46 

44 


& 
0 


0.668 
1.105 


+0.073 
-0.07 


41.T4 
4*0.471 


+0.005 
+0.99 


6    40 

■ 
60.338 
60.427 
60.468  — 
60.460  ^ 
60.402  '^ 

100 


60JMI2 
60.167 
60.005 
49.828 
4»J44 

49.406 
49.901 
49.160 
49.040 
48.972 

48.983 
48.936 
48.977 
49.06(7 
49.174 

49.»4 
49.604 
49.710 
49.940 
60.188 

60.454 

69.732 
51.020 
61.81S 
5L61Q 


164 
141 
111 

77 

J? 

3 

41 

80 

U7 

160 

180 
906 
330 
348 
366 

378 
388 
303 
307 
.306 

61.906^ 
62.196^ 
62.474  ^^ 
62.783^ 
6M9r^ 

.303 

68.170 

163 
110 


Declina- 
tion. 


+12  58 


II 


50.87 

49.67 
49.08 
48.61 
48.29 

48.06 
47.91 
47.86 
47.83 
47.86 

47.93 
48.05 
48.20 
48.41 
48.66 

48.98 
49.85 
49.76 
50.22 


68.461 


52.74 
52.67 
52.46 
52.07 
51.51 

50.78 
49.96 
49.02 
48.05 
47.08 

46.15 
45.28 
44.53 


48.001 

1.026; 


70 
60 
47 
89 
98 

16 
6 
9 

8 
7 

19 
16 
91 
96 
89 

87 
41 
46 
48 


«/V.«  V 

48 

51.18 

51.66 

48 

52.08 

49 

152.42 

34 

52.64 

99 

1 

10 

7 
91 
30 
66 
78 


08 
07 

07 


87 
76 


+ojao 


+0.967' 
-0»07  I 


•44K00a  . 
-i-0J98    i 
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APPARENT  PLACES  OF  STABS,  1920, 


FOR  THE  UPPER  TRANSIT  AT  WASmVOTOX. 


Waahington 
IfMiiTnne. 


Jan.  0.5 
10.5 
20.4 
30.4 

Feb.    9.4 

19.4 
29.3 
Mar.  10.3 
20.3 
80.3 

Apr.  9.2 
19.2 
29.2 

Kay    9.1 

19.1 

29.1 

June   8.1 

18.0 

28.0 

July    8.0 

18.0 
27.9 
Aug.  6.9 
16.9 
26.8 

Sept.  5.8 
15.8 
25.8 

Oct.  5.7 
15.7 

25.7 

Nov.    4.7 

14.6 

24.6 

Dec.    4.6 

14.5 
24.5 
84.5 


^Aurigie. 
Mag.  5.3 


Right 


h     41 
6    4D 

61.759 
61.^  — 

16 


79 
188 

185 
219 

M6 

as2 

,346 


227 
ld7 
167 
UO 
60 


61.793 
61.714 

61.576 
61.391 
61.172 
60.926 
60.674 

60.428 
60.201 
60.004 
59.847 
59.737 

59.677  ^ 
69.67L  — 
59.721  " 
59.821 '~ 
59.971  "*^ 

197 

60.168 
60.404 

60.677 
60.983 
614(13 

61.667 
62.037 
62.419 
62.811 
63.20ft 


273 
806 

880 
85i 

870 
882 
892 


6S.598 
63.982 

64.691 
64.908 

65.268, 
65.47a 
65.629 


884 
887 
342 
807 


218 
163 


DflCUna- 
tion. 


+43  39 


22.12 
23.32 
24.58 
25.85 
27.05 

28.14 
29.07 
29.76 
30.22 
30v39 

30.30 
29.93 
29.32 
28.49 
27.49 

26.34 
25.11 
23.81 
22.60 
21.20 

19.94 
18.76 
17.64 
16.62 
15.71 

14.90 
14:22 
13.66 
13.24 
12.97 

12.86 
12.93 
13.20 
13.^ 
14.81 

15.16 
16.18 
17.84 


120 
136 
127 
120 
109 


08 
69 
46 

i! 
0 

37 
61 
88 

100 
116 

128 
180 
181 
180 
126 

U8 

112 

103 

91 

81 

68 
66 

42 
37 
11 

7 
37 
46 


100 

lie 


a  Caais  Xajoxis. 

(SiriuB.) 
Mag.  -1.6 


Right 

Ajotasioii. 


60 


80 


h     m 
6    41 

s 
39.424 

39.498  — 


39.462 
39.382 

39.260 
39.102 
38.922 
38.728 
38.529 

38.334 
38.154 
37.998 
37.870 
37.776 


168 
180 
104 
199 
195 


166 
191 
218 


180 

166 

128 

94 

09 

37.717 

37.698  — 

37.717   " 

37.778  ^ 

37.875  ^ 
180 


38.005 
38.170r 
38.361 
38.579 
38.818 

89.074 

39.622 
89.909' 
40.200 

40.484 
40,760 
41.020 
41.261* 
41.472 

4L648^ 

41.786 

41.875' 


272 
276 
287 
291 


276 


341 
211 
176 


m 


DteUna- 

tiOD. 


-16  36 


29.24 
31.65 
38.88 
85.91 
37.63 

.39.07 
40.18 
40.98 
41.45 


241 


ITS 
144 

111 
80 
47 


12 

41.57  — 
17 


41.40 
40.90 
40.12 
39.04 
37.71 


89 

78 

108 


176 


197 


198 


191 

178 

163 

122 

90 


48 


36.18 
34.42 
82.54 
30.57 
28.55 

26.57 
24.66 
22.93 
21.41 
20.19 

19.29 
18.81 
18.72-^ 
19.08  ^ 
19.91 

21.15 
22.76 
24.74 
27.02 
29.89 

31:1^1 
94.43 
86.92 


134 


161 
198 


li  Xonoeeratfai. 
Mag.  4.7 


Right 


287 


349 


h     im 

6    43 

s 
43.590 
48.677 
48.715  — 
43.704  *^ 
48.647  ^ 


87 


43;5« 
43.415 
48.255 
43.080 
42.898 

42.721' 

42.559 

42.416 

42.304 

42.224  " 
44 

42.180 

42.174  — 

42.208  ^ 

42.278  '^ 

42.385"^ 
188 

42.528 


134 
160 
175 
182 

177 

I 

162 
148 
113 


42.691 
42.885 
43.103 
43.340 

43.594 

43.861 

44.138 

44.423. 

44.710 

44.997 
45.277 
45.547 
45.798 
46.025 

46.219: 
46.376 

40.4oo 


168 
194 
218 
237 
264 

267 
277 
285 
287 

287 


370 
SSI 
227 
194 

167 
113 


tlon. 


+  2  29 


54.81 
52.96 
51.76 
50.71 
49.84 

49.17 

48.66 
48.31 
48.15 


186 

190 

106 

87 

67 

BX 

85 
16 


48.13  — 

13 

48.25 
48.52 
48.93 
49.47 
50.15 


50.94 
51.84 
52.81 
53.86 
54.98 

56.00 
«^.02 
57.96 
58.77 
59.39 


37 
tt 
54 
68 
79 

90 

97 

104 

108 

107 


81 


59.81 
59.98  — 
59.89    • 
69.52  ^ 
58.87  * 


57.98 
56.85 
55.55 
54.11 
52.60 

51.07 

49.68 
48.18 


113 
180 
144 
151 
158 

140 
140 


48Ca]Bitfop. 

1^.5.1 


Right 


h 
6' 


a 
4» 


B 

10.VS 
10.89 
10.94 
10.85 
10.64 

10.32 
9.92 
9.43 
8.91 
8.86 

7.83 
7.32 
6.86 
6.48 
6.19 


17 
5 

9 
21 
32 

40 
49 
52 
55 
58 

51 
46 
38 
29 
19 


6.O0   ^, 

5.90  — 

5.91  ^ 


6.03 
6.26 

6.57 
6.98 
7.46 
8.01 
8;68 

9.29 
10.00 
10.74 
11.49 
12.25 

13.00* 

13.71 

14.40 

15X» 

15.59 

16.06 

16.42. 

16.66 


12 
38 
81 

41 
48 
55 

63 
66 

71 
74 
75 
76 
75 

71 
69 
69 

56 

47 

36 
34 


DeoUna< 


+68  58 


n 


IS2M 
54.59 
67.11 
59.56 
61.84 

63.83 
65.48 
66.70 
67.46 
67.73 

67.60 
66.79 
65.63 
64.07 
62.18 

60.01 
57.64 
55.13 
52.58 
50.08 

47.54 
45.16 
42.97 
40.97 
39.24 

37.78 
86.63 
85.82 
35.86  J, 
35.26  — 

29 

85.55 
86.28 
87.30 
88.72 
40M 

42.57 
44.87 
47.34 


350 
352 
345 

228 
199 


165 

122 

76 

J7 

23 

71 
116 
156 
189 
217 

337 
251 
255 
256 
249 

238 
219 
200 
173 
146 

115 
81 
46 


68 
107 
142 

in 


347 


Mean  Place 
Sec  a,  Tan  6 


58.609 
1.882 


20M 
+0.954 


87.864 
1.044 


19M 

-0.298 


41.847 
1.001 


62.78 
+0.044 


5.819 

2.78) 


60.54 
+2.608 


+0.086 
-41(07 


+0.011 
+0.98 


+0.053 
-0.07  J 


-0.004 


+0.062 
-0.06 


+0.001 
+0.98      I 


+0.129 
-0.08^ 


+0.034 
+0.98 


APPARENT  PLAOi»  OF  8TAKS,  1920. 
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FOR  TTBE  UPPER  TRANSIT  AT  WASHINGTON. 


WasbingtoQ 
HMnTmM. 


Jan. 


Feb. 


0.5 

10,6 

20.5 

30.4 

9.4 


19.4 
29.3 
Mar.  10.3 
20.3 
30.3 

Apr.  9.2 
19.2 
29.2 

May  9.2 
19.1 

29.1 

Jane    8.1 

18.0 

28.0 

July    8.0 

18.0 
27.9 
Aug.  6.9 
16.9 
26.9 

Sept.  5.8 
15.8 
25.8 

Oct.  5.7 
15.7 

25.7 

Nov.    4.7 

14.6 

24.6 

Dec.    4.6 

14.6 
24.5 
34.5 


a 


Mag.  8.3 


R%ht 


b     m 
6    47 

8 

25.55 

25.54 
25>43 
25.24 
24.97 

24.62 
24.22 
23.78 
28.31 
22.83 

22.35 
21.00 
21.47 
21.08 
20.75t 

20.48 
20.28 
20.15 
20.10 
20.12 

20.22^ 
20^ 
20.65 
20.95 
21.32 


24.20 
24.67 
25.10 
25.47. 
25.77 

• 
1 

I   S5;9» 

26.ia 
26.17 


1 
11 

19 
27 

96 

40 
44 

47 
48 
48 

46 
43 
» 
S3 
97 

SO 
13 

3 
10 

18 
36 
SO 
87 
48 


21.74 
22.21 
22.70 

23.aa* 

23.A 


47 


61 


47 
43 


14 


Dcelina- 
Uon. 


-^1  51 


»» 


26.85 
90.06 
38.60 
36.89 
99.81 

42.94 
44.39 
45.95 
46.97 
47.45 

47.40 
46.83 
45.74 
44:18 
42.17 

S9.78 
37.05 
34.07 
30.90 
27.64 

24.88 
21.21 
18.24 
15.57 
13.90 


371 
354 


306 

166 

108 

j«8 

6 

57 
100 
156 
301 


373 
396 
817 
336 
336 

317 
397 
367 

397 


8 
07 


IM 

11.49  U6 
10.24  ^ 

9.60 

9.62 
10.29 


11.62 
13.56 
16.06 
19.02 
22.35 

25.94 
29.67 
33.40 


IM 


C^eniiiieffQn. 

Mag.  3.6 


RigM 


6 


81 

s 
83.822 

33.937 
33.994 
33.991 
38.931 


116 

8 

60 

110 


39.821 
33.667 
33.480 
33.272 
33.056 

321845 
32.649 
32.479. 
82.342 
32.246. 


154 

I 

187 

308 

316 

.311 


186 
170 
187 


32.194' 

32.189  — 

32.230  ^ 

32.317  " 

82.446  *" 
.170 

32.616 

32.821 

33.057 

33.322: 

39.609 


33.917 
34.241 
34.57^ 
34.921 
35.27a 

35.619 
35.96a 
36.292 
86.601 
86.88a 


87.128S 
lS7.326i 


834 


343 


Decllna* 
tion. 


+94    3 


It 


28.60 
24.20 
24.90 
25.65 
26.40 

27.11 
27.74 
28.26 
28.62 
28.80 

28.80 
28.63 
28.30 
27.83 
27.24 

26.56 
25.82 
25.06 
24.26 
23.49 

22.73 
22.00 
21.31 
20.65 
20.02 

9.43 
8.86 
8.33 
7.84 
7.40 

7.03 
6.76 
6.60 
6.56 
6.66 

6.93 
7.83 
7.88 


60 

TO 
75 
76 
71 

68 
63 
86 
IS 
0 

17 

88 
47 


74 
77 
79 
77 
76 

73 
68 
60 

08 


87 


44 
87 

27 
10 
_4 

10 


r  Aiy«B. 

Mag.  2.8 


AS0BBS8XL 


e  ^ 

a 
59.710 
59.738  — 
59.693  ^ 
59.682  *^^ 
60.407^'* 


376 
309 
380 
340 


361 
319 
171 


119 

64 


59.178' 
58.903 
68.594 
68.264^ 
67.9e4r 

671688 
57.266 
5ff.971 
66.710 
56.491 

56.320 
56.201 
56.137 


56.131  — 
56.181  " 

100 


5t.287 
56.449 
56.655 
56.910 
(^M9 

57.586i 
57.806 
58.275 
58.666 
69.060 

69w448 
69.819^ 
6D.l«i 
69.465 
66.721' 

60.«2aj 
61.667 
61.12^ 


870 


804 


on 


894 


DteUna- 

tlOfO. 


-60  31 


tr 


387 
341 
816 


16.27 
19.84 
23.25 
26.40 
29.20 


ol.d9  |«|« 
33  JS4  -^ 
95.00  ^ 
85.95  ^ 
36^8-- 

8 


108 
168 

194 

380 

303 
387 
804 
813 
813 


36.30 
36.72 
34.66 
33.13 
31.19 

28.89 
26,27 
23.40 
20.36 
17.24 

14.12 

11.10 

8.27 

5.74 

3.59 


1*90  ji^ 
0.76  gf^ 
0.20- 
0.29^ 
1.00 


2.35 
4.29 
6.76 
9.67 
12.92 

16.42 
20.03 
23.64 


9U 


194 
847 
991 


16  Lyncis. 
Mag.  4.5 


Rlgbt 
Aflcensbn. 


h     m 
6    50 

2«"^  153 
26.600 

25.662  — 

26.533  ^ 

26.417  "* 

195 


26.222 
24.960 
24.647 
24.301 
23.942 

26.685 
23.260 
22.962 
22.705 
22.618 

22.398. 
22.360 
22.375 
22.472 
22.637 

22J69 
23.160 
28.604 
26.890 
2«.88a 


363 
313 
846 
359 
857 

385 
306 
347 

187 
130 

48 

35 

97 

165 

333 

391 
344 
893 
433 
465 

24.763 
25.287^ 
26,602  "* 
26.329^ 
26.863"* 

533 

27.39^ 
27.916  "^ 
28.4U  ^ 
28.8721  **^ 
29.287r  *** 

855 

29.642 


29.926 
90.127, 


383 
303 


Declina- 
tion. 


+68  31 


n 


36.59 
38.59 
40.64 
42.65 
44.56 


300 
905 
301 

101 
170 


46.26  j^ 

47-70,08 
48.79  ^ 

49.50  3j 

49.81  - 


49.70 
49.20 
48.31 
47.09 
45.58 

43.83 
41.91 
39.88 
37.77 
35.67 

33.60 
31.62 
29.75 
28.06 
26.54 

26.22 


00 

89 

133 

151 

175 

193 
308 
311 
310 
307 

196 
187 
169 
153 
133 


107 


24.15    82 


66 


23.33 
22.78  _ 
22.52  — 


22.55 
22.90 
23.57 
24.55 
25.83 

27.38 
29.16 
31.10 


85 

67 

96 

138 

156 

178 
194 


MeanHace 
Seed.  Tana 


22.89 
2.120 


19.53 
-1.870 


81.1191 

i.2or 


62.61 
+Oj676 


67.660 
1.579 


9.12 

-1;214 


21.421 

1.915 


45.66 
+1.634 


^0.06^ 


•N^.026 
HMK66 


+0.079J 
^.06! 


40.609 
40J96 


+0.4 
^.06' 


-J0)017 

^;66 


+0.103 
--0.09i 


+0.024 
+a96v 
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APPAKENT  FLAOBS  OF  8TAE8,  1920. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washfaston 
HmnTnnt. 


6  Canis  lia}€fto. ' 
Mag.  4.2 


Right 
Afloenslon. 


D«oUiia- 
tlon. 


€  Caais  Xa}MEls. 

Mag.  1.6 


RlgU 


DecUoa- 
tioo. 


I  QttBlAOmC 

Var.  8.7-4.S 


Rigbt 


DttBllna- 
tioD. 


o'  Caals  Xajoiia. 

Mag.S.l 


Big: 


Deolliuk- 
tion. 


Jan. 


Feb. 


0.5 
10.5 
20.5 
30.4 

0.4 


19.4 
29.3 
Mar.  10.3 
20.3 
30.3 

Apr.  9.2 
19.2 
29.2 

May  9.2 
19.1 

29.1 

June    8.1 

18.0 

28.0 

Jtily    8.0 

18.0 
27.9 
Aug.  6.9 
16.9 
26.9 

Sept.  6.8 
15.8 
25.8 

Oct.  6.7 
15.7 

26.7 

Nov.    4.7 

14.6 

24.6 

Dec.    4.6 

14.6 
24.5 
a4.5 


h     m 
6    50 

8 

90.609 

30.690 

30.724  — 

30.707  " 

30.643  •* 
loa 


30.537 
80.397 
30.230 
80.045 
29.854 

29.666 
29.490 
29.335 
29.207 
29.111 

29.060 
29.027  — 
29.043  " 
29.096  " 
29.186  **" 


140 

Id? 

185 
191 
188 

176 

156 

128 

06 

61 


128 


164 
188 
207 


29.308 
29.462 
29.646 
29.862 
30.081 

30.328 
30.591 
30.866 
81.U9 
SL437 


31.723 

32.004*^ 

32.274*^ 

280 


2tf 


268 
276 
263 


82.524 


22A 


32.748 

192 

32.94(i 
38.093^ 
33.201  ** 


-11  56 


II 


22.64 
24.82 
26.84 
28.66 


218 


182 
167 


30.23 

180 

31.53 

32.54 

33.27 

33.70 

3S.85  — 
18 

33.72 

33.31 

82.64 

31.72 

30.56 


101 
78 
48 
16 


41 
67 


U7 

138 


168 
167 
176 
181 
180 


172 


29.22 
27.69 
26.02 
24.26 

22.45 

20.66 
18.93 
17.33 
15.93 
14.77 

13.91 

13.41  ^^ 

13.31  — 

13.61  " 

14.31  ^ 
109 

15.40 


140 
116 


60 


16.86 
18.63 
20.64 
22,82 

25j09i 

27.38 

129.62 


146 
177 
201 
218 


h      111 

6    66 

• 
31.158 
31.228 
31.245 
31.208 
31.123 


-28  51 


It 


70 

n 

87 
86 


997 


170 
196 
216 


200 
189 
164 


30.991 
30.821 
30.623 
30.408 
30.186 

29.962 
29.753 
29.664 
29.400 
29.271 

96 

29.176 
29.123 
29.111  — 
29.139  "" 
29J»9 

29.816 
29.461 
29.641 
29.847 
80.084 

80.345 
30.623i 
30.918 
31.223 
81.682 

31.840! 
32.141 
82.427 
82.691 
32.92S; 


62.09 
65.06 
67.89 
60.47 
62.75 

64.71 
66.26 
67.41 
68.18 
68.61  — 

8 

68.43 

67.96 
67.10 
65.86 
64.38 


196 

164 

116 

n 


47 

86 

194 

168 

187 

ill 
281 
246 


70 
107 

146 

ISO 


227 


287 


276 


172 


801 


264 

281 


88.116 
.38.26y  "■ 
33.367  ^^ 


62.46 
60.35 
68.04 
65.59 
53.09 

60.67 
48.14 
45.87 
43.^ 
42.10 


40.76^ 
89.91  ^ 
89.65  — 
39.69  " 
40.39  " 


41.62 
43.33 
45.44 
47.95 
60.73 

63.68 
66.72 
69.72 


h  m 
6  60 


I 
24.345 
24.469 
24.526 
24.633  — 
24.494 


U4 

66 

8 


24.405 

24.278 
34.119 
23.941 
23.762 

23.669 
28.393 
23.240 
23.116 
23.024 

22.972 
22.961 
22.987 
23.063 
23.168 


197 
169 
178 


188 


176 


124 
92 

82 

_11 

26 

66 

106 

140 


171 
211 


23.298 
28.469  ^^ 
28.669*" 
23.896"' 

24.142  ^ 

267 

24.409 
24.691 
24.986 
^.292 
26.604 

26.917 
26.227 
26.62» 
26.814; 
27.(Kr& 


27:302 
27.492 
27.687 


205 
806 
818 
318 


810 


146 


•f20  41 


It 


10.25 
9. 09 
9.84 

'9.83 
9.88 

10.02 
10.20 
10.40 
10.68 
10.73 

10.84 
10.95 
10.97 
10.98 
10.96 

10.91 
10.89 
10.86 
10.83 
10.81 

10.79 

10.76 
10.69 
10.56 

10.41 

• 

10.16 

9,89 
8.87 
8.24 

7.66 
6.82 
6.07 
5.36 
4.70 

4.13 
3.68 
3.36 


96 

16 

1 

5 
14 

18 

ao 

18 
15 

u 

u 

2 
1 

8 
4 

2 
8 
8 
2 
2 

'4 

6 

18 

16 


tf 


68 

74 
76 
71 
66 

46 
83 


59 


8 

43.267 
43.348 


81 


29 
43.377  — 

43.354  ^ 

43.282  "^ 
116 

43.166 


43.012 
42.^0 
42.629 
42.419 

42.211 
42.013 
41.835 
41.683 
41.663 

41.478' 

41.431 

41.424  — 

41.467  ^ 

41.628  ^ 
106 

41.634 


154 
188 
201 
210 
206 

198 
178 
152 
120 
86 


47 


143 
174 
208 
227 
261 

268 
288 

43.476  ^ 
13.776^ 

.300 

44.076 

295 


41.776 
41.960 
42.153 
42.380 

42.681 
42.899 
43.182 


44.371. 
44.664 
44.913 
45.147 

46.845; 
45.602 
45.612 


288 
2S9 
234 
198 

157 
110 


-23  42 


tt 


63.48 
66.25 
68.86 
71.25 
73.36 

75.14 
76.69 
77.66 
78.35 


277 
261 


210 
179 

146 
107 

69 


82 

78.67  — 

4 

78.68 
78.20 
77.43 
76.82 
74.91 


73.22 
71.81 
69.19 
66.96 
64.64 

62.33 
60.09 
68.01 
66.13 
64.67 

63.36 
62.68 


43 

77 
111 
141 
169 

191 

219 


281 


188 
166 
181 


76 


81 

62.27  — 
62.46  ^* 
63.13  ^ 


117 


64.30 
65J)2 
67.96 
60.81 
62.93 

65.69 
68.62 
71.88 


162 


276 


Mean  Place 
Sec  a,  Tan  a 


28.411 
1.02d 


14:39 
-0.211 


28.889 
1.142 


44.49 
-*0M1 


21.98S^ 

1.069 


19.65 
•f0i878 


41.085 
1.092{ 


/  06.74 
^0.439 


+0.056 
^.09' 


+0.047        «^M)09 
r0.10 ;       -M>j07 


+0.071 
HO.]0i 


+ouKr 


+OU06O 
•0.10: 


-0.008 

+6.97 


APPARENT  PLACES  OF  STAHS,  1^0, 


377 


FOR  THE  X7FPEB  TRANSIT*  AT  WASHINGTON* 


GMlslCaf 
Mag.  4.1 


Jan.     0.5 

"^   10.5 

20.5 

80.4 

Feb.    9.4 

19.4 
29.4 
Mar.  10.3 
20.3 
80.3 

A]>r.  9.2 
19.2 
29.2 

May  9.2 
19.1 

29.1 

June    8.1 

18.1 

28.0 

July    8.0 

18.0 
27.9 
Aug.  6.9 
16.9 
26.9 

Sept.  5.8 
16.8 
25.8 

Oct.  5.8 
15.7 

25.7 

Nov.    4.7 

14.6 

24.6 

Dec.    4.6 

14.6 
24.5 
34.5 


MeanFlace 
8ec«,l>ui< 


Dfe,I>«ia 


R%ltt 


b    m 
7    0 

t 
10.567 
10.655 
10.693 
10.680 
10.621 


n 


IM 

138 
107 
186 
194 

im 

182 
182 
187 
108 
73 


10.517 
10.379 
10.212 
10.027 
9.883 

9.642 
9.460 
9.298 
9.161 
9.055 

8.983 
8.948 
8.952 
8.993 
9.070 

0.182 
9.327 
9.499 
9.700 
9.928 

10.167 
10.429 
10.704 
10.989 
11.280 


llJi71 

12.133  ** 
12.891"* 
12.623 


4 

41 

77 

113 

145 
173 
301 


344 


378 
386 
381 


12.823! 
12.98^  "* 
13.10Q 


116 


tion. 


-15  30 


ft 


228 


177 
M8 

118 
87 

67 


58.99 
61.37 
63.60 
65.63 
67.«) 

68.89 
70.07 
70.94 

71.51 

71.73  ~ 

0 

71.64 
71.27 
70.59 
69.64 
68.43 

67.00 
65.88 
63.59 
61.70 

50.74 

57.79 
55.90 
54.14 
52JS9 
51^ 

50.34^ 

49.74  ^, 
49-56  — 
49^1  * 
«0:50  ^ 


87 
88 

05 

m 

148 

183 
170 
180 
186 


180 
176 
188 

ISO 


111 


51.61 
53.12 
54.97 
57.09 
IM^.42 

6i:85 
64.32 
66.76 


151 


313 


347 
344 


1.088 


50.90 


-f0.05i 
^.10! 


•^11005 


5Canii 
Mag.  2.0 


nig^ 


h    m 
7    5 

t 
10.498 
10.580 
10.613  — 
10.590  * 
10.519 


71 
118 


10.403 
10.247 
10.068 

9.857 

9.642 

9.428 
9.224 
9.086 
8.877 
8.749 

86 

8.653 
8.597  ^ 
8.582  — 
8.604  * 
8.667  '^ 


166 
181 
306 
316 
314 

304 
188 
160 
188 


lOB 


8.769 
8.903 


184 
170 


9.07S 
9.270  "^ 
9.408 


381 


804 


9.749 
10.018 
10.805 
10.603 

10.907: 

11.21S[ 
11.5U*^* 
11.800  *• 
121.067'^ 

341 


12U^11J 
12.473* 
12.78Q 


183 
118 


Dw^line- 
tiflo. 


t 


-26  15 


ft 


62.71 
65.62 
68.37 
70.89 
73.14 

75.06 
76.60 

77.78 
78.57 
78.96 

78.96 
78.57 
77.81 
76.70 
75.27 

73.56 
7ia» 
69.40 
67.07 
64.66 

62.25 
59.91 
57.72 
55.75 
54.10 

52.81 
51.96 
51.57 
51.1S7 
52.84 

58.50 


201 
376 


184 

1» 

70 


78 

HI 

148 
171 

106 
318 


341 
3tt 

384 

310 
107 
186 


86 

18 

87 

116 

164 


55.14 
57.20 
50.81  ^ 
62.28*' 


65.14 
68.67 
70.99 


1.115 


55.21 
-0.404 


•fOiMO 
-0.11  * 


-OJ009 
40J96 


6S 

Mag 


5.1 


E%hfc 


I6i 

100 

317 


T    6 

12.206 

12.348  * 

12.429  _. 

12.447  — 

12.400  ^ 
108 

12.297 
12.145 
11.955 
11.738 
11.508 

11.278 
11.061 
10.867 
10.706 
10.585 

10.509 
10.480 
10.499 
10.567 
10.680 


317 

104 

181 

131 

78 


10 


118 
187 
10.837 
11.033  *•• 
11.264^* 
11.528  ^ 


11.818 

818 

12.134 

12.460^ 

12.822^ 

18.186  ^ 

18.550  •" 

878 

13.935r 

14.307  ^ 

14.660 

15.012 

15.827  •** 
3V8 

15;605 

15.880** 

18.014  "• 


tioo. 


+89  26 


tt 


88 

100 
108 


58.30 
59.18 
60.18 
61.24 
62.32 

68.36 
64.29 
65.07 
65.66 
66.03 

66.16 
66J06 
65.73 
65.81 
64.^ 

63.64 
62.67 
61.61 
60.51 
59.88 

58.24 
57.12 
56.04 
54.99 
54.00 

53.06 
52.19 
51.40 
r50.71 
50.11 

49.64 
49.32  ,^ 
49.17  — 
49.21     * 


104 

08 

78 
80 
87 
18 

10 


73 

07 
106 
110 
118 
114 

lis 

108 

108 

00 

04 

87 
70 
80 
80 
47 


49<45 

^:88 

50.62 
51.88 


34 

48 

84 

81 


1.295 


68.59 
^fO.823 


-0.11. 


40.016 


51  Oeminonim. 

Mag.  5.3 


Rfghi 


h    m 
7    8 


6 

49.104 
49.226 
49.297 


132 

71 


118 
160 
171 
181 
183 

173 


04 
60 


17 

49.314  — 

49.283  '^ 
70 

49.204 

49.086 

48.936 

48.765 

48J»4 

48.402 
48.230 
48.078"" 

47.952  ^ 
47.858 

47.799 

47.780  — 

47.797   " 

47.854  ^^ 

47.946  ^ 
137 

48.073 

48.231  ^^ 
48.419  ^* 
48.630  ^^ 
48.864^ 

254 

49.118 

49.388^ 

49.673** 

49.968** 

50.272^ 

306 

60.578 


50.883 
61.181 
51.463 
51.724 


a06 


261 
231 


51.955 
62.148  ^ 
62.297  ^^ 


DofiUna- 
tiaiL 


+16  17 


tt 


35.44 
84.86 
84.42 
34.14 
33.96 

83.91 
83.94 
34.01 
84.13 
84.27 

34.42 
84.56 
84.72 
34.86 
85.03 

35.19 
35.38 
85.58 
35.79 
36.01 

36.21 
86.39 
36.58 
36.60 
86.56 

36.42 
36.14 
35.74 
35.19 
34.50 

83.70 
32.81 
31.86 
80.89 
29.96 

29.09 
28.83 
27.69 


46.761 
1.042f 


68 
44 

28 

18 

5 

8 

7 
13 
14 
15 

14 
18 
14 
17 
18 

10 
30 
31 
33 

30 

18 

14 

2 

4 
14 

28 
40 
65 
60 
80 

80 
05 

07 
08 
87 

78 
64 


45.10 
+0.292 


+a069 
.12 


+0.066 
+0.96 


378  APPARENT  PLA0E8  OF  STAK8,  1920. 

FOR  THS  UPPER  TRA1T8IT  AT  WASHINGTON. 


Washlneton 
ICeoii  Tune. 


Jaa,  0.5 
10.5 
20.5 
dO.4 

Feb.    9.4 

19.4 
29.4 
Mar.  10.3 
20.3 
30.3 

Apr.  9.3 
19.2 
29.2 

May  9.2 
19.1 

29.1 

June   8.1 

18.1 

28.0 

July    8.0 

18.0 
28.0 
Aug.  6.9 
16.9 
26.9 

Sept.  5.8 
15.8 
25.8 

Oct.  5.8 
15.7 

25.7 

Nav.    4.7 

14.7 

24.6 

I>ec.    4.6 

14.6 
24.5 
84.5 


Mean  Place 
Sec  6,  Tan  5 


7^  Vohaitta. 
Mag.  3.9 


Right 
AfloeDsloQ. 


7    9 

8 

29.98 
29.98 
29.85 
29.60 
29.24 

28.77 
28.22 
27.61 
26.95 
26.27 

25.58 
24.90 
24.25 
23.6& 
23.12 

22.66 
22.29 
22.01 
21.83 
21.76 

21.80 
21.95 
22.20 
22.56 
23.00 

23.53 
24.12 
24.77 
25.4& 
26.15 

26.83 
27.48 
28.08 
28.61 
29.05 

29.37 
29.58 
29.66 


0 

ss 

aa 

47 

66 

61 
66 
68 
66 

68 
66 

60 

46 

87 

38 
18 

2 

4 

la 

85 
86 
44 

58 

65 
60 
60 
68 

66 

60 
63 
44 

82 

21 


Declina- 
tion. 


-70  22 


rt 


14.50 

18.80 
21.98 
25.47 
28.67 

81.49 
33.89 
35.81 
87.22 
38.10 

88.44 
88.25 
37.54 
36.30 
84.61 

32.49 
29.99 
27.18 
24.14 
20.95 

17.69 

14.47 

11.39 

8.55 

6.06 


840 

8aD 


ie2 

HI 


84 


10 

71 

194 

160 

ai2 

2B0 
381 
804 
810 


808 
284 
240 
204 


4-^153 

2.49^ 
1-^81 

1.22  — 

1.57  »* 
108 


2.60 
4.25 
6.49 
9.26 
12.44 

15.94 
10.63 
29.41 


166 
224 

277 
818 
860 


878 


25.778         9.41 
2.977      -2.804 


-*o.ia     ^M 


Mag.  3.6 


Afloenskn. 


b     m 
7    IB 

82*161  ^ 
32.288 
32.364 
32.387  — 
32.359  * 

76 

32.284 
32.168 
32.021 
31.851 
31.670 


UO 

i4fir 

170 
181 
182 


178 


31.488 
31.315 
31.162  ^ 
31.034 
30.986 


128 
08 
60 


30.876 
30.851  — 
30.865  " 
30.916  ^ 
31.005  "^ 


128 


31.128 
31.282 
31.464 


154 

182 

aoo 


31.673 
31.903  ** 


288 


32.165^ 
32.423 
32.706 
33.001 
33.305 

33.612 
33.919 
34.218 
34.505 
34.769 

35.005' 

35.203,** 

36.367i^ 


804 
307 

807 
200 
287 
264 


DeoUoa- 
tion. 


+16  40 


If 


58.87 
58.30 
57.88 
57.61 
57.47 

57.43 
57.47 
67.58 
57.72 
57.88 

bSM 

58.20 
58.36 
58.50 
58.65 

58.81 
58.97 
59.15 
59.33 
59.51 

59.68 

59.82 
59.91 
59.94 
69;87 

59^68 
59.38 
58.94 
58.36 
57.64 

66.81 
55.90 
54.94 
53.97 
58.03 

52.16 
5L4I 

60.78 


67 
42 
27 
14 

4 

4 
11 
14 
16 
16 

16 
16 
14 
16 

16 

16 
18 
18 
18 
17 

14 
0 

JJ 
7 

19 

80 
44 

6a 

79 
88 

01 
96 
07. 
04 

97 

76 


29.822 
1.044 


68.74 
+0300 


+a.060i 

-0.13 ; 


♦aoo6 

40M 


irAlgiia* 

Mag.  2.7 


Rigtal 


7    U 

s 
21.415 
21.500 
21.625  — 
21.492  ** 


86 


87 
188 


180 
212 


248 
240 


21.405 

21.297 
21.087 
20.875 

20.689 
20.391 

20.142 

19.901  ^ 

19.678 

19.481 

19.313^ 
198 

19.185 

19.095 

19.048 

19.044  — 

19.084  ^ 


107 


00 
47 


19,167 
19.290 
19.454 
19.652 
19.884^ 

20.145 
29.463 
20.740 
21.062 
121.394: 

21.728 
22.057 
22.370 
22.661 

2^m 

23.138 
23^808f 
88.427 


164 

108 


807 
992 


884 


818 


170 
iU9 


tkn. 


-86  57 

18.72 
22.06 


25.23 
28.19 
80.86 

33.19 
36.12 
36.63 
37.70 
38.32 

38.47 
38.18 
37.44 
36.29 
34.77 

82.87 
30.67 
28.24 
26.62 
22.88 

20^3 
17.43 


318 
206 
267 


108 

161 

107 

69 

i? 

90 

74 

116 

169 

190 

290 
948 


2M 
2W 

270 

287 


14.86 
12.64 
10*63  *^ 

161. 

&92 
7.78 
7.16 


114 

62 


7.10  — 
7.68  " 

119 

8.76 
10.41 
12.67 
15.15 
18.08 

21.94 
24.64 
27«87 


8ia 


19.087 
1.261 


12.12 
-0762 


+0.042; 
**0.]ft  ' 


•^)a>16 
+0JI5 


d-GemlBonun. 

Mag.  8.5 


Blstt 


li    m 
7    15 

• 
«-262 ,« 

188 
23JI85 

23.466 

88.494r  — 

23.467  ^ 
76 

23.392 

23.275  "^ 

23.124  "* 

22.949  ^^* 

23.762  ^^ 

186 

22.676 

178 


160 


22.398 
22.238 
22.105  ^® 
22.003  *^ 

65 

21.988  ^ 

'  27 
21.911  — 

21.924  ^' 

21.976  ^ 

22J»8  ^ 

124 

22.190 

22.348** 

187 


22JSB5 
82.749 
22.987 

23.246 


214 


260 


277 


23.523 

28.815** 

941122 


807 
816 


811 


24.437 

:317 

24.754 

28.07at*" 

26.384 

26.689 
26w968 

* 

2iJ02 
MAM 


274 


906 
169 


OacUiia- 

tiOQ. 


+22     7 


H 


40.68 
40.45 
40.39 
40.43 
40.68 

40.81 
41.10 
41.39 
41.67 
41.91 

42.08 
42.19 
42.28 
42.29 
42.25 

42.17 
42.07 
41.95 
41.82 
41.69 

41.54 
41.36 
41.15 
40.88 
40.55 

40.18 
39.68 
39.11 
38ji7 
37.77 

36.98 
36.18 
36.37 
34.62 
33.94 

83.36 
82.93 
82.68 


aiL844 

L079 


6 

4 

16 


29 
28 
94 
17 

11 
9 
1 

4 
8 

10 
13 
19 
19 
16 

18 
11 

37 


48 
57 
64 
70 
79 

80 
81 
79 
68 
68 

48 
31 


00 Jl 

+O.407 


^.18  ! 


40.009 

+a96 


\ 


APPARENT  PLACES  OF  STARS,  1920- 


879 


FOR  THE  UPPEIR  TRANSIT  AT  WASHINGTON. 


Washintton 

UftanTune. 


Jan. 


Feb. 


0.5 
10.5 
20.5 
80.4 

9.4 


19.4 
29.4 
Mar.  10.3 
20.3 
80.3 

Apr.  9.3 
19.2 
29.2 

May  9.2 
19.1 

29.x 

June    8.1 

18.1 

28.0 

July    8.0 

18.0 
28.0 
Aug.  6.9 
16.9 
26.9 

Sept.  6.8 
15.8 
25.8 

Oct.  5.8 
15.7 

25.7 

Nov.    4.7 

14.7 

24.6 

Dec.    4.6 

14.6 
24.5 
84.5 


d  Tolantlc. 
Uag.  4.0 


Right 


7    16 

8 

66.77 
56.80 
66.72 
66.53 
56.23 

55.84 
56.87 
54.85 
54.28 
63.68 

53.06 
52.48 
51.91 
51.38 
60.91 

60.50 
60.17 
49.92 
49.76 
49.70 

49.72 
49.85 
50.07 
60.38 
80.77 

51.23 
51.76 
52.34 
52.95 
58.57 

54.19 
64.79 
56.34 
55.84 
56.26 

66.67 
66.79 
66.59 


8 
19 
80 
89 

47 
Bi 
57 
80 
60 

80 
57 
5S 
47 
41 

88 
96 
18 

2 

18 
92 
81 
89 
48 

58 
58 
01 
62 


60 
55 

50 
41 
82 

22 

10 


Deelina- 
tlon. 


-67  48 


tf 


43.87 
47.69 
51.42 
64.96 
68.21 

61.09 
63.57 
65.59 
67.09 
68.06 

68.50 
68.40 
67.77 
66.63 
65.03 

62.98 
60.55 
57.79 
54.80 
51.62 

48.39 
45.16 
42.07 
39.21 
36.67 

34.67 
32.97 
31.05 
31.56 
31.83 

32.77 
34.37 
36.55 
39.26 
42.41 

46.90 
49.69 
0D.39 


382 
373 
358 
328 
2881 


248 

202 

150 

97 

44 


10 

88 

114 

160 

205 

243 
276 
299 
318 
328 

323 
309 
286 
254 
210 

160 

102 

89 

27 
94 

160 
218 
271 
315 
349 


809 
880 


iOenUaonuft. 
Mag.  3.9 


Right 


h     m 
7    2f  • 

48'l22  j^^ 

48.267   ^ 

48.357 

48.390  — 

48.388^ 
75 


48.293 
48.174 
48.018 
47.837 
47.642 


119 
150 

181 
195 
197 


47.445 

47.256  ^^ 

47.086  ^^ 

46.941  ^** 

46.831  "^ 
78 

46.758 

46.724  — 

46.732     * 

46.780  *^ 

46.868  ^ 

128 


46.994 
47.154 
47.344 
47.564 
47.809 


160 
190 
S20 
245 
968 

48.077 

48.363  ^ 

48.668^ 

48.985  ?" 

49.312  ^^ 
888 

49.645 

49.978  ^ 

60.306** 

60.619  ^ 

60.911  r? 

«60 
61.171 
51.398^ 
51.568  ^^* 


Deelina- 
tioo. 


+27  57 


tr 


19.01 
19.12 
19.41 
19.81 
20.29 

20.82 
21.37 
21.88 
22.32 
22.66 

22.88 
22.99 
22.98 
22.85 
22.62 

22.31 
21.93 
21.60 
21.03 
20.53 

20.01 
19.48 
18.92 
18.33 
17.72 

17.07 
16.37 
15.«5 
14.90 
14.18 

13.37 
12.65 
11.99 
11.^ 
10.98 


11 

29 
40 
48 
63 

65 

51 
44 
84 
22 

U 

1 

13 
28 
81 

38 

43 
47 
90 
52 

53 
56 
59 
61 
65 

70 
72 
75 
77 
70 

72 
60 
57 
44 
29 


10.69  ^ 
10.66  — 
10.60    * 


tf  Canis  Kajoris. 

Mag.  2.4 


Right 
Asottnsloo. 


h    m 
7    20 


s 
58.170 
58.269 
58.314 
58.305 
58.243 


99 

J? 
9 

62 

109 


58.134 

57.984  ^^ 

57.801  ^^ 

67.595^ 

67.377  ^^ 
220 

67.157 
56.945  ^^* 
56.747  *^ 
56.574  *^ 
56.^^8  ^** 

66.318 

56.244 

56.209  — 

56.214    * 

56.258  *^ 
82 

56.340 


74 


56.460 
56.614 
56.800 
57.016 

57.268 
57:525 
57.810 
58.111 
58.421 

58.735 
59.046 
59.346 
59.629 
09.884 

60.104 
60.288 
60.412  i^^ 


120 
154 
186 
216 
242 

267 
385 
301 
310 
^14 

811 
300 
288 

!255 
820 


179 


Declina- 
tion. 


-29    8 


53.29 
56.33 
59.26 
61.97 
64.41 

66.52 
68.28 
69.65 
70.62 
71.18 

71.83 
71.07 
70.42 

68.04 

66.36 
64.41 
62.22 
59.88 
57.43 

54.95 
52.52 
50.21 
48.12 
46.32 

44.88 
43.88 
43.36 
43.37 
43.91 

44.98 
46.56 
48.59 
51.01 
63.74 

56.67 
59.73 
62.T9 


304 
293 
271 
244 
211 


178 

137 

97 

56 

J5 

26 

65 

102 

136 

168 

195 
219 
234 
245 
248 

248 
281 
200 
190 
144 

100 

J? 

1 

54 
107 

158 
208 
242 
273 
293 

808 


Oioombrldge  1308. 
Mag.  5.8 


Right 
Ascension. 


h     m 
7    22 

s 
89.39 
39.66 
39.79 
39.80 
39.68 

39.45 
39.10 
88.68 
38.20 
37.68 

37.15 
36.63 
36.15 
85.72 
35.36 

35.10 
34.92 
OTt.o4 
34.86 
34.99 

35.20 
85.51 
35.90 
36.37 
36.91 

37.50 
38.15 
38.84 
39.55 
40.29 

41.04' 

41.78 

42.60 

43.17 

48.79 

44.33: 

44.77 

46.11 


27 
13 
Jl 

12 

23 

85 
42 
46 
52 
53 

52 
48 
43 
86 
26 

18 

8 

2 
13 
21 

31 
89 
47 
54 

59 

65 
69 
71 
74 

75 

wl 

72 
67 
62 
54 

^\ 
84 


Declina- 
tion. 


+68  37 


rt 


39.45 
41.83 
44.33 
46.86 
49.31 

51.57 
53.55 
55.18 
56.38 
57.12 

57.87 
57.13 
56.41 
55.26 
53.69 

51.79 
49.61 
47.23 
44.68 
42.07 

39.43 
36.85 
34.34 
31.99 
29.82 

27.88 
26.21 
24.84 
23.80 
23.13 

22.85 
22.96 
23.49 
24.43 
25.77 

27.47 
29.52 
31.80 


23S 
250 
253 
245 
226 

198 

163 

120 

74 

25 


24 

72 

116 

156 

190 

21s 
23S 
255 
261 
264 

258 
251 
235 
217 
194 

167 

137 

104 

67 

28 

11 

58 

94 

134 

170 

905 
228 


Mean  Place 
Sec  I,  Tan  5 


62.89^ 
2.64^ 


89.15 
-2.452 


46.628! 
L182 

4- 


+d.581 


55.892; 
1.145. 


46.37 
-0.558 


34.327 

2.744 


51.69 
+2.555 


0.000 
^.13. 


-0.054 
+0.94 


+0.074 
-0.14 


+0.iyi2 
+0.94 


+0.047 
-^14 


-0.013 

4^0:94 


+0.12( 
^.14 » 


+0.060 
+0.94 


380 


APPARENT  PLACES  or  STAE8,  1&20. 


FOB  TB£  UPPEB  TBAN8IIT  AT  WASHINGTON. 


Wi 


Mhhigton 
BAnTm«. 


Jan. 


Feb. 


0.5 
10.5 
20.5 
30.5 

9.4 


19.4 
29.4 
Mar.  10.3 
20.3 
30.3 

Apr.  9.3 
19.2 
29.2 

May  9.2 
19.2 

29.1 

June    8.1 

18.1 

28.0 

July    8.0 

18.0 
28.0 
Aug.  6.9 
16.9 
26.9 

Sept.  5.9 
15.8 
25.8 

Oct.  5.8 
15.7 

25.7 

Nov.    4.7 

14.7 

24.6 

Dec.    4.6 

14.6 
24.6 
34.5 


Meaa  Place 
Sec  i,  Tan  5 


fi  Gaals  Xlnoifta, 
Mag.  3.1 


AflcensiOD. 


h     IB 
7     22 

5l!062^3, 

51.192 

^1-270  3^ 

51.800  — 

51.277   ^ 
66 


51.211 
51.103 
50.963 
50.803 
50.628 

50.453 
50.286 
50.134 
50.005 
49.902 


108 
140 
160 
176 
176 


167 
1S2 
128 
108 
67 

40.835 

49.802  — 

49.805  ^ 

49.844  ^ 

49.918  ^* 
106 


50.024 
50.161 
50.328 
60.519 
50.734 

50.968 
51.223 
51.493 
51.777 
52.070 

52.368 
52.666 
52.960 
53.241 
53.601 

53.733 
53.980 
64.086 


187 

167 
191 
215 
284 

I 

256 
270 
284 
208 
288 

296 
294 
281 
260 
232 

197 
1S6 


tlon. 


+  8  26 


// 


110 
04 
78 
63 
45 

30 
17 


55.85 
54.75 
68.81 
53.03 
62.40 

51.95 

51.65 

51.48 

51.44  — 

51.48    * 
15 

51.68 

51.85 

&2.13 

52.50 

52.93 

68.48 
53.98 
54.68 
66.20 
66.84 

66.46 
67.04 
67.65 
67.96 
58.24 

68.34 
68.26 
67.93 
67,41 
66.67 

65.72 
64.61 
63.37 
52.04 
60.68 

49.34 
48.04 
46.87 


82 

28 
37 
43 
50 

65 

60 
62 
64 
62 

58 
51 
41 
28 
10 

9 
82 
52 

74 
95 

111 
124 
13S 

■ 

186 
134 

130 
117 


48.815 
1.011 


65.64 
+0.149 


p  Qtminaraw. 

Mag.  4.2 


Bight 

Ascflosion. 


h     m 
7    28 

s 
60.669 
60.823 
60.919 
^.967  — 
60.937  * 

74 


60.863 
60.741 
60.581 
60.394 
60.192 

59.987 
60.789 
59.609 
69.458 
59.340 


122 
160 
187 
208 
205 


198 
180 
151 
118 
80 
59.260' 

59.222  — 
69.226  ^ 
59.272  *^ 
59.360  "^ 

69.487 

69.649 

69.845 

60.070 . 

60.322  ^ 
275 

60.597 

60.896 
61.209 
61.537^ 


127 


168 
196 
235 


S14 


61.877 


347 


62.224. 
62.671 


62.912 
63.240 
63.544 

63.818 
64.061 
64.236 


^7 

3a 

328 
304 
{274 


184 


DecUna- 
tlon. 


-h31  56 


tt 


80.78 
31.16 
aij66 
32.30 
9SM 

33.78 
34.61 
36.17 
36.73 
36.16 

36.41 
36.62 
36.47 
36.25 
35.91 

86.46 
34.80 
34.26 
33.66 
82.84 

82.08 
31.31 
30.68 
29.78 
28.92 

26.11 
27.28 
26.46 
26.66 
24.86 

24.12 

Z3.46 
22.90 
22.47 
2241 

22.12 
22.21 
a2M 


87 
51 
64 

78 

75 

78 
66 
56 
42 
26 

U 
5 
22 
84 
46 

56 

63 
70 
78 
76 

7? 

78 
80 
81 
81 

88 

88 
81 
79 
74 

66 

56 
48 


9 
29 


68.103 
1.178f 


41^ 
+0i628 


(TAigmL 

Mag.  3.3 


Bight 

AMNQSiOD. 


h 
7 


m 
26 


tion. 


8 

44.007 
44.103 
44.134  — 
44.101   ^ 

92 


44.009 

43.863 
43.669 
43.438 


146 


194 
281 
368 


43.180 

42.906  ^* 
378 

42.628 
42.366 


42.100 
41.868 
41.668 


372 
356 

232 
300 
164 


41.8W^23 

41.381    ^ 

41.303 
41.272  — 
41.287   " 

62 


41.349 
41.467 
41.609 


108 
152 
198 


41.802 
42.036^ 

268 

42.308 
42.601** 


42.926 
43.268 
43.624 

43.984 
44.338' 


824 
343 

356 
360 


854 


44.679 
44.997 


818 
46,286.^ 

46,5», 
46.709  ?* 
45.840'^" 


-t43    8 


n 


26J39 
28.90 
32.82 
36.68 
38.46 

41.06 
48.26 
45.01 
46.32 
47.14 

47.49 
47.84 
46.73 
46.67 
44.1J» 

42.31 
40.11 
37.61 
34.90 
32.04 

29.18 
26.26 
23.60 
20.96 
18.73 

16.90 
16.64 
14.72 


861 
342 
381 


360 

219 
178 
181 
82 
_36 

16 
61 

106 
148 
188 

230 
250 
271 
286 
291 


275 
254 


188 

136 
82 


22 

U.60  — 
14.87  ^ 

98 

16.86 

212 

22.13^ 

26.U** 
386 

86.82  ■** 


17.48 
19.66 


.41^06! 
A.371 ! 


19.74 
-0.937 


of  Qemtnonim. 

(Castor.) 
Afag.2.0 


BJgfat 


b 
7 


la 
21 


52-^  158 

82.716 
82.768  — 
32.742   ^* 

70 

82.672 
32.662  *^ 


32.385 


157 


199 


46 


32.210  *^ 

32.010^ 
308 

81.607 

81.608 

81.427  *** 

31.270  ^^^ 

31.148  ^ 
85 

81.063 

31.017 

31.014  ^ 

31.066  *^ 

31.184  '^ 
118 

81.862 

31.410  ^^ 

31.697  }^ 

31.817  ^ 

32.065^ 

371 

82.386 
32.680*" 
32.iWl  '^^ 
83.270  ^ 
33.608?^ 

$47 

88.965 

34.802^^ 

84.646**^ 

34.974  ^ 

86J»4?^° 
378 

86J62 

36.800?^ 

86.989^* 


DeoUoft- 


4-32    3 


ft 


44.43 
44.78 
46.28 
46.92 
4AM 

47.39 
48.17 
48.84 
49.42 
49.88 

60.18 
60.32 
60.29 
60.10 
49.79 

49.32 
48.77 
48.12 
47.41 
46.66 

45.88 
45.07 
44.26 
43.40 
42.58 

1^41.66 
40.77 
89.91 
39.03 
88.17 

87.39 
36.67 
36.06 
36.58 
36.26 

86.13 
86.20 
36.47 


29.900 
1.180 


35 

50 
64 
72 

7^ 

78 
67 
58 
46 
30 

14 

8 

19 
31 
47 

56 

66 

71 
76 
78 

81 
82 
86 

87 
87 

89 
86 
88 

86 
78 

73 

63 
47 
83 
18 

7 

27 


66.96 
+0.626 


•fO.065 
-0.14 


+0,004 
+O494 


+0.077 

Ha.i4 


+0.0^ 

+0J98 


+0.038 
-0,16. 


-0.023 
+033 


+0.077 


+0,016 
+0.921 


APPARENT  PLACES  OF  STABS,  1920, 


381 


FOR  THE  WPJSR  TRANSIT  AT  WASHINGTON. 


Was 


ihiiupton 
nTnne. 


Jan. 


Feb. 


0.5 
10.5 
20.5 
30.5 

0.4 


19.4 
20.4 
Max.  10.4 
20.3 
30.3 

Apr.  9.3 
19.2 
29.2 

May  9.2 
19.2 

29.1 

June    8.1 

18.1 

28.1 

July    8.0 

18.0 
28.0 
Aug.  6.9 
16.9 
26.9 

Sept.  6.9 
15.8 
25.8 

Oct.  5.8 
15.8 

25.7 

Nov.    4.7 

14.7 

24.6 

Bee.    4.6 

14.6 
24.6 
34.5 


MOIIOC6l<lHlt 

Kag.5.2 


h     n 
7    S 

20.187 

20.316 

20.397 

20.428  — 

20.410  " 
M 


20.346 

20.241 
20.105 
19.945 
19.773 

19.596 
19.424 
19.267 
19.130 
19.021 


106 
130 

leo 

173 

177 

173 
157 
137 
109 
7» 


18.942  ^^ 
18.895 
18.884  — 
18.906  ^ 
18.963  *^ 


19.051 
19.171 
19.319 
19.494 
19.695 

19.916 
20.167 
20.417 
20.691 
20.976 

21.267 
121.561 
21.850 
22.128 
22.387 


190 
148 
176 
301 
331 

341 
SflO 
374 
386 
301 

304 
380 
378 
360 
383 


tkn. 


22.619 


107 


22.816 
22.972  *^ 


-  3  55 


ft 


61.54 

63.41 
65.12 
66.65 
67.96 

69.04 

69.90 

70.62 

70.92  ^^ 

71.09  — 
8 

71.06 

70.82 

70;40 

69.80 

69.02 


187 

m 

163 

131 
106 


86 
63 
40 


68.11 

67.06 
65.88 
64.64 
63.35 

62.07 
60.82 
59.68 
68.67 
57.85 

57.28 
57.00 
57.02 
57.88 
68.07 

69.06 
60.39 
61.97 
63.73 
65.63 

67.60 
69.57 
71.48 


34 
43 

60 
78 
91 

106 
117 
134 
139 
138 

135 
U4 
101 


57 

3 

36 

60 

101 


131 
58 
76 
90 
97 

97 
91 


a  Cams  HinoiU. 
tfi«.0.5 


Rigbi 


h 

7 


s 

9.061 

135 

9.196 
9.379 
9.312  — 
9.298:  ** 

68 

9.235 
9.136 
8.998; 
8.840 
8.667 

^.m 

8.324 
8.168 
8.037 
7.932 

7-858  or. 

80 
7.819 

7.811  — 

7.841  ^ 

7.903  ^ 

8.00O 


100 
183 
168 
173 
174 

160 
196 
131 
105 
94 


8.126 
8.282 
8.462 
8.668 

8.895 
9.139 
9.403 
9.680 
9.970 

10.264 
10.560 
10.852 
11.132 
11.396 

11.681 
U.832 
11.991 


136 
196 

180 
306 
337 

344 
364 
377 
200 
294 

396 
393 
380 
264 
»335 


301 

160 


DvoUtia- 

tiOQ. 


+  5  25 


»f 


41.64 
40.28 
89.11 
38.11 
37.29 

36.66 
36.22 
35.95 


130 

117 

100 

82 

a4 

43 
37 


35.80  — 

36.81  ^ 

13 

35.93 
86.15 
36.48 
36.90 
&7.40 

37.^7 
38.61 
39.31 
40.04 
40.80 

41.63 
42.21 
42.81 
43.31 
43.63 

43.78 
43.71 
43.39 
42.84 
42,04 

41.00 
39.76 
38.36 
36.86 
35.29 

33.72 
82.19 
30.81 


33 
33 
43 
50 
57 

64 

70 
73 
76 
73 

68 
60 
60 
33 
J5 

7 

82 

56 

80 

104 

• 

124 
140 
160 
157 
.157 

163 
188 


84  Lyncia. 
Mag.  5.0 


Rigtt 


h     SI 
7    36 

18!561  ^ 
18.796 
18.940 
18.991  — 
18J9dO.  *^ 

139 


18.821.. 
18.616 
18.346 
18.028 
17.67ft 

17.320 
16.967 
16.636. 
16.343 
16.009 


306 
370 
318 
849 
869 

363 
331 
293 
344 
ISO 


i6.9ia 

15.790 
16.737  — 
16,751  " 
16.833  ^ 

149 


15.982 
16.194 
16.463- 
16.787 
17.159 

17.574 
18.028 
18.513 
19.024 
19.564 

20.096 
20.638 
21.169 
21.680 
22.153 

22.575 
22.936 
23.219 


813 

389 
334 
372 
415 


454 

485 
511 
530 
542 


542 
581 
5U 
478 
433 

361 

383 


tlon. 


+68  53 


/> 


43.61 
45.47 
47.50 
49.62 
61.71 

53.72 
65.64 
67.08 
68.30 
59.13 

69.67 
59.68 
.69.18 
58.39 
67.24 

55,79 
64.06 
62.13 
50.03 

47.84 

45.60 
43.35 
41.15 
39.04 
37.03 

36wl8 
33.62 
32.06 
30.89 
29.96 


186 
303 
313 
309 

301 


183 

154 

133 

83 

44 


1 

40 

79 

116 

146 

173 
193 
310 
319 
334 

335 
330 
311 
301 
185 

166 

144 

U9 

93 

60 

29.36 
29.09  — 
29.17     ® 
29.60  ^ 
30.41  *^ 

116 


31,67 
33.04 
34.79 


147 
175 


jc  OemlAoram. 

Mag.  3.7 


Rigbt 


h     m 
7    99 

s 
39.640 
39.801  ^^ 
39.909  ,3 
39.962  — 
39.968  ^ 

54 


39.904 
89.803 
39.665 
39.498 
139.315 

39.127 
38.943 

38.775 
38.628 
38.511 

38.428 

38.380 


38.372  — 
38.402  ^ 
38.469  ^^ 

103 

38.672 


101 
138 
167 
183 
188 

184 
168 
147 
117 

83 


48 


8 


38.708 
38.876 
39.071 
39.294 

39JS41 

^.094 
40.397 
40.713. 

41.087 
41.366 
41.691 
42.007 
42.303 

42.572 
42.807 
42.996 


136 
168 
105 
223 
247 


267 
286 
303 
316 
324 


329 
325 
310 
296 
260 

235 
189 


DecUna- 
tion. 


+24  35 


15.68 
15.52 
15.54 
15.73 
16.04 

16.43 
16.88 
17.34 
17.79 
18.18 

18.49 
18.71 
18.84 
18.88 
18.84 

18.72 
18.53 
18.28 
17.99 
17.66 

17.29 
16.88 
16.43 
15.92 
15.35 

14.72 
14.00 
13.21 
12.36 
11.46 

10.53 
9.69 

8.68 
7.86 
7.13 

6.54 
6.11 

6.87 


16 
3 
19 
31 
39 

45 
46 
45 
89 
31 

33 

13 

4 

4 

12 

19 
25 
29 
33 
37 

41 
45 
51 
57 
63 

72 

79 
85 
90 
93 

94 
91 
83 
72 
69 

43 
24 


Mean  Place 
Sec  5,  Tan  5 


18.009 
1.002 


52.68 
-0.069 


6.901 
1.004 


61.03 
+0.095 


14.854 
1.986 


56.83 
+1.657 


37.254 
1.100 


27.21 
+0.458 


l)^ay  Di»a 


+0.060 
-0.16 


-0.002 
+0.92 


+0.063 
-0.16 


+0.003 
+0.92 


+0.101 
-0.16 


+0.045 
+0.91 


+0.072 
-0.17 


+0.013 
+0.91 


882 


APPARENT  PLACES  OP  STABS,  1920, 


FOB  TH£  VFPVBL  TRANSIT  AT  WASHIl^TON. 


Washinffton 
Mean  Tune. 


Jan.  0.5 
10.5 
20.6 
30.5 

Feb.    9.4 


Mar. 


19.4 
29.4 
10.4 
20.3 
30.3 


Apr. 


9.3 

19.2 

29.2 

May    9.2 

19.2 

29.1 

June    8.1 

18.1 

28.1 

July    8.0 

18.0 
28.0 
Aug.  6.9 
16.9 
26.9 

Sept.  5.9 
15.8 
25.8 

Oct.  5.8 
15.8 

25.7 

Nov.    4.7 

14.7 

24.6 

Dec.    4.6 

14.6 
24.6 
34.5 


Mean  Place 
Sec  <,  Tan  5 


P  Oeminonim. 
(Pollux.) 
Mag.  1.2 


Right 


h     m 
7    40 

27^839  j^ 
28.003  ^^^ 
28.114 
28.168  — 
28.162    • 

50 


28.ioa 

28.00Q 

27.858 
27.685 
27.494 

27.298 
27.109 
26.980 
26.777 
26.654 

26.663 
26.512 
26.502 
26.528 
26.594 

26.698 
26.837 
27.006 
27.208 
27.483 

27.686 
27.960 
28.255 
28.564 
28.890 

29.224 
29.561 
29.895 
30.221 
30.526 

30.802 
31.041 
81.233 


103 
143 

173 
101 
106 

180 
170 
153 
123 
01 

51 

i? 
96 

66 

104 

130 
160 
a03 
2S5 
253 

374 
206 
300 
896 
834 

337 
334 
826 
305 
276 


102 


Declina- 
tion. 


+28  12 


62.12 
62.17 
62.42 
62.83 
63.33 

63.93 
64.54 
65.14 
65.68 
66.14 

66.50 
66.71 


5 

25 
41 
50 
60 

61 

60 
54 
46 
36 

21 


66.82  — 
66.77     * 


66.61 

66.34 
66.02 
65.59 
65.09 
64.55 

63.98 
63.36 
62.69 
61.98 
61.23 

60.44 
59.61 
58.71 
57.80 
56.86 

55.96 
55.07 
54.26 
53.55 
52.97 

52.58 
52.35 
52.34 


16 
27 

83 
43 
50 
54 
57 

62 
67 
71 
75 
70 


00 
01 
04 
00 

80 
82 
70 

58 


38 
1 


25.395 
1.185 


78.97 
40.587 


+0.074 
-0.17 


+0.015 
+0.91 


4  Ptippis. 
Mag.  5.1 


Rigitt 
Aaoanslon. 


h 
7 


42 


8 

18.026  ^3^ 
18.157  ^ 
18.239 
18.271  — 
f  18.252  ^ 


18.186 
18.079 
17.939 
17.774 
17.595 

17.411 
17.230 
17.062 
16.912 
16.789 


107 

140 
165 
170 
184 


181 
168 
150 
123 
06 

16.693 

16.631  ^ 
16.601  — 
16.609  ^ 
16.648  ^ 

74 

16.722 
16.827 
16.963 
17.127 
17.318 

17.535 
17.773 
18.031 
18.306 
18.594 

18.889 
19.188 
19.483 
19.768 
20.031 

20.267 
20.468 
20.626 


106 
136 
164 
101 
217 

238 
258 
275 


206 


290 
205 
286 
263 
236 

201 
158 


DecUba- 
tlon. 


-14  22 


tt 


14.36 
16.80 
19.10 
21.21 
23.10 

24.73 
26.05 
27.08 
27.82 
28.24 

28.36 
28.20 
27.75 
27.03 
26.06 

%L.87 
23.47 
21.90 
20.21 
18.45 

16.66 
14.90 
13.23 
11.74 
10.48 

9.51 
8.86 


344 
280 
211 
180 
168 


182 

103 
74 
42 
12 

16 
45 
72 
07 
110 

140 
157 
160 
176 
170 

176 
167 
140 
136 
07 

65 


8.60  — 

8.75  " 
9.34  ~ 

101 

10.35 

138 

175 

305 

337 

341 

248 
346 


11.73 

13.48 
15.53 
17.80 

20.21 
22.69 
25.15 


15.863 
1.032 


6.64 
-0.256 


+0.055 
-0.17 


-0.007 
+0.90 


lAxgna. 

Mag.  3.5 


Rklit 


h     *i 
7    45 

8 

58.007 

ISO 

68.137  ^ 
58.215 
58.239  — 


58.210 

58.134 
58.015 
57.859 
67.679 
57.483 

67.281 
57.080 
56.893 


76 


no 

156 
180 
106 
203 

201 

187 


56.725  ^* 


56.580 


145 
115 


66.465 

56.384  • 

56.337 

66.325  — 

66.352  ^ 
61 

66.413  ^ 

66.509  *" 


56.638 
56.799 
56.991 


130 
161 
103 


.318 


67.209 
67.463 
67.720' 
68.00d 
68.306 


344 
367 
286 
800 


68.614 


68.925 
69.230 
69.524 
69.796 

60.038 
60.241 
60.400 


'311 


306 

204 
272 
242 

208 

150 


D«olina- 
tioo. 


-24  39 


n 


86.02 
38.94 
41.75 
44.37 
46.76 

48.85 
60.61 
52.03 
63.07 
63.74 

64.04 
63.96 
63.52 
62.73 
51.61 

50.20 
48.52 
46.61 
44.64 
42.35 

40.11 
^7.89 
86.77 
33.82 
32.13 

90.76 
29.78 
29.24 
29.18 
29.62 

80.58 
32.90 
83.86 
36.11 
38.66 

41.48 
44.31 
47.23 


302 

281 
262 


200 


178 

142 

104 

67 

30 


8 
44 

70 
112 
141 

168 
101 
207 
210 
224 


212 
105 
160 
137 


•H 

Jl 

44 

06 

142 
186 


277 


55.781 
1.100 


29.87 
-0.469 


Mag.  5.0 


knmmmnn. 


h 
7 


48 


174 

110 

61 


9 

38.658 
88.882 
38.961 
39.012 
39.019  — 

47 

88.972 
38.876 
38.73» 
38.670 
38.393 

SS.204 
38.017 
37.S41 
37.688 
37.563 

37.472 
87.415 


06 
187 
163 
183 
180 

187 
176 
153 
125 
01 


57 


37.398  — 
37.418  ^ 
37.478  ^ 

06 

37.674 
37.701  "^ 
37.861  ^^ 
38.054^"^ 
38.273  ^* 

245 

88.61S 


38.785 
39.072 
39.376 
89.695 

40.027 
40.363 
40.696 
41.021 
41.329 

41.611 
41.866 
42.057 


267 
387 
303 
330 
^3 

336 
333 
835 
308 
382 

245 
201 


Declina- 
tion. 


+26  58 


r/ 


14.49 

14.45  — 

14.60   ** 
32 

44 

54 


50 
58 
56 
48 
37 

27 
15 


14.92 

15.36 

15.90 
16.49 
17.07 
17.63 
18.11 

18.48 

18.75 

18.90 

18.96  — 

18.86     • 
10 

18.67 

18.40 

18.06 

17.63 

17.15 

16.63 
16.06 
15.43 
14.74 
14.01 

13.22 

12.35 

11.45 

10.50 

9.50 

8.51 
7.54 
6.64 
6.81 
6.12 

4.61 
4.29 
4.14 


27 
34 
48 
48 
52 

57 
63 
60 
78 
70 

87 
00 
05 
100 
00 

07 
00 
83 
60 
51 

82 
15 


36.263 
1.122 


26.66 
+0.509 


+0.060        -0.014     1+0.073        +0.016 
-0.18         +0.90      1-0.18         +0.89 


APPAJIBNT  PLACES  OF  STABS,  1&20. 


383 


FOR  THE  UPPER  TRAl^SIT  AT  WASHINGTON- 


Washincto 


on 


Jan. 


F*. 


0.6 
10.5 
20.5 

ao.5 

9.4 


19.4 
29.4 
Mar.  10.4 
20.8 
30.8 

Apr.  9.3 
19.3 
29.2 

May  9.2 
19.2 

29.1 

June    8.1 

18.1 

28.1 

July    8.0 

18.0 
28.0 
Aug.  7.0 
16.9 
26.9 

Sept.  5.9 
15.8 
25.8 

Oct.  5.8 
15.8 

25.7 

Nov.    4.7 

14.7 

24.7 

Dec.    4.6 

14.6 
24.6 
84.5 


8|  Lyncit« 
Mag.  5.7 


,  Right 


b     m 
7    48 


Mean  Place 
Sec  a,  Tan  6 


8 

66.627 
56.842 
66.980 
57.058 
67.056 

56.984 
56.850 
56.663 
56.436 
56.18a 

55.920 
55.658 
55.413 
55.194 
55.011 


2U 
144 

-Z? 

3 
73 

IM 
187 
237 
358 
368 

282 
345 
319 
188 
189 


54.872 

54.780 

64.740  — 

54.750  *® 

64.812  ^ 
113 

54.924 


55.083 
55.286 
65.530 
55.809 

56.124 
56.470 
66.842 
57.236 
57.649 

58.073 

58.503 

58.930 

69.344 

59.735  ^^ 
866 

60.090 


IW 

3(n 

344 
379 
816 

873 
304 
413 
434 

480 
437 
414 


60.399 
60.651 


309 
3S3 


Declina- 
tion. 


+47  45 


// 


70.14 
71.36 
72.76 
74.29 
75.88 

77.47 
78.97 
80.31 
81.43 
82.28 

82.82 
83.03 
82.93 
82.52 
81.81 

80.86 
79.66 
78.28 
76.76 
75.12 

78.41 
71,67 
69.92 
68.19 
66.50 

64.90 
63.37 
61.97 
60.71 
69.64 

58.76 
68.12 
67.74 


131 
MO 
164 
160 
169 


Oioomlnidce  31S74. 

Mag.  5.6 


JuSSL 


ISO 

184 

113 

86 

64 

Zi 

10 
41 
71 
90 

119 
188 

182 
164 

171 

174 
176 
178 
109 
160 

158 
140 
136 
107 

88 

64 

88 

67.66  — 
67.86  ^ 

60 


58.36 
59.18 
60.26 


83 
108 


68.674 

1.488 


83.86 
-M.102 


+0.087 
-0.18 


+0.034 
-M).89 


h     m 
7    50 

s 
45.10 
46.60 
46.76 
46.84 
46.76 

46.61 
46.12 
44.59 
43.98 
43.30 

42.69 
41.87 
41.18 
40.55 
39.99 

39.64 
39.20 
38.97 

38.87 
38.91 

39.07 
39.36 
89.76 
40.28 
40.89 

41.69 
42.38 
43.23 
44.15 
46.09 

46.06 
47.03 
47.99 
48.90 
49.74 

60.50 
51.15 
61.66 


40 

36 

8 

15 

34 

89 
68 
01 
68 
71 

73 
09 
68 
66 
46 

84 
28 
10 

4 
10 

29 
40 
63 
61 
70 

79 
86 
93 
94 
97 

97 
96 
91 

84 
76 

66 
60 


DecUna- 

tiOQ. 


+74    7 


ff 


367 
276 
378 
289 

286 

301 

liSO 

113 

60 


319 
347 

368 


46.72 
48.20 
61.87 
54.62 
67.85 

69.94 
62.29 
64.30 
65.89 
67.01 

67.61 
67.68  — 
67.23  ** 
66.26  ^ 
64.86^^ 

188 

63.02 
60.83 
68.36 
66.68 
52.86 

49.96 
47.03 
44.16 
41.39 
38.80 

36.41 
34.29 
32.47 
31.01 
29.93 

29.27 
29.06 
29.30 
80.02 
81.20 

32.82 
34.83 
37.16 


Mag.  3.6 


291 


293 
287 
277 
260 
289 

« 

212 
162 
146 
106 
66 


26 

72 

118 

162 

301 


Bight 


7    54 

^^'^182 
47.662 

47.719  — 

47.702  *^ 

47.612  ^ 

166 


47.466 
47.242 
46.979 


214 

268 

aoo 


89.003 
3.657 


(^1.61 
+3.618 


+0.144 
-0.18 


+0.109 
+0.89 


46.679 

46.354^ 
887 

46.017 

46.679 


45.361 
46.044 
44.764 


388 

328 
307 
280 
243 


^f  ^22  ^, 

44.321  ^^ 

44.169  ,^ 

44.067 

44.020  — 
8 


44.028 
44.092 
44.212 
44.386 
44.612 

44.888 
46.207 
46.665 
45.954 
46.365 

46.787 
47.210 
47.621 
48.007 
48.366 

48.667 
48.898 
49.073 


04 

120 
174 
226 
276 

310 
858 
380 
411 
422 


423 
411 
386 
849 
801 


341 
176 


Doolliia- 
tioD. 


•-52  45 


rr 


66.16 
69.89 
73.60 
77.18 
80.64 

88.69 
86.27 
88.58 
90.33 
91.64 

92.46 
92.76 
92.54 
91.83 
90.68 

88.99 
86.94 
84.66 
81.87 
78.98 

76.96 
72.92 
69.92 
67.09 
64.52 

62.31 
60.65 
69.32 
68.67 
58.67 

69.29 
60.57 
62.45 
64.88 
67.77 

71.03 
74.56 
78-24 


871 

856 


806 


180 
181 

81 


80 

21 

71 

130 

164 

306 
388 
369 
289 
802 

304 
800 
288 
257 
221 

176 
128 

66 
0 

62 

128 
188 
248 
289 
820 

868 


(jj  Canczi. 
Mag.  5.9 


44.721 
1.653 


62.77 
-1.316 


Right 
Asoension. 


+0.031 
-0.19 


-0.042 
+0.88 


h     m 
7    56 


s 
7.924 
8.103 
8.230 
8.299 


179 

127 

69 


8.312  — 
39 

8.273 


8.186 
8.059 
7.901 
7.724 

7.537 
7.362 
7.178 
7.025 
6.899 


87 
127 
158 
177 
187 


Declina- 
tion. 


+25  36 


r» 


185 

174 

153 

126 

94 


6.806  ^ 
6.744 
6.721  — 
6.733   ^ 
6.783  ^ 

88 

6.871 

119 

151 

183 

209 

236 

7.769 

8.027  ^ 


6.990 
7.141 
7.324 
7.533 


8.308 
8.607 
8.919 

9.246 

9.580 

9.912 

10.238 

10.548 

10.832 
11.081 
11.289 


281 
299 
312 
327 


334 
332 
326 
310 
284 

249 
208 


33.90 
33.76  — 
83.79    * 
34.01  ^ 
34.89.^ 

47 

34.86 
35.39 
35.96 
36.51 
87.01 


53 

57 
56 

50 
41 

32 
18 


37.42 

37.74 

87.92   JJ 

38.03  — 

38.01     ^ 
10 

21 
29 
33 
40 

47 

50 
57 
66 
70 
77 

86 

93 
100 
103 
106 

106 
100 

93 

80 
63 

45 
26 


37.91 
37.70 
37.41 
37.08 
86.68 

86.21 
36.71 
35.14 
34.48 
33.78 

33.01 
32.16 
31.23 
30.23 
29.21 

28.15 
27.09 
26.09 
25.17 
24.37 

23.74 
23.29 
23.04 


5.575 
1.109 


46.28 
+0.479 


+0.072 
-0.19 


+0.016 
4-0.87 


884 


APPARENT  PLACES  OP  STARS,  1920. 


FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waahincton 
lieanTnne. 


Jan.  0.6 
10.5 
20.5 
80.5 

F«b.    9.5 

19.4 
29.4 
Mar.  10.4 
20.3 
S0.3 

Apr.  9.3 
19.3 
29.2 

Hay  9.2 
19.2 

29.2 

June   8.1 

18.1 

28.1 

July    8.0 

18.0 
28.0 
Aug.  7.0 
16.9 
26.9 

Sept.  5.9 
15.8 
25.8 

Oct.  5.8 
15.8 

25.7 

Ko\-.    4.7 

14.7 

24.7 

Dec.    4.6 

14.6 
24.6 
34.5 


Mean  Place 
Sec  6y  Tan  6 


X  Geminonutt. 
Hag.  5.0 


Right         PecUna- 
Asonslan.         tiotL 


h     SI 
7    56 


• 
38.886 
39.072 
39.202 
39.277 
39.292 

39.253 
39.166 
39.087 
38.876 
38.606 

38.505 
38.316 
38.138 
37.980 
37.849 


186 

76 
16 


67 
ISO 
161 
180 
IM 

189 
178 
168 
181 
100 


37.749 

37.686 

37.659  — 

37.670  " 

37.721  ** 
84 

37.805 


37.925 
38.077 
38.260 
38.471 

38.708 
38.970 
39.254 
39.557 
39.877 

40.209 
40.548 
40.889 
41.220 
41.537 

41.828 
42.086 
42.299 


190 

193 
188 
211 
287 

202 
284 
303 
320 
832 

388 
341 
381 
317 
201 

268 
218 


•t-28  0 

57.99 
67.97  — 
58.17  ^ 
58.53  *" 
59.03 


60 
61 


59:64 
60.90 
60.97 
61.61 
62.16 

62.61 
62.94 
63.13 
68.19 
68.11 

62.93 
62.68 
62.24 
61.76 
61.22 

60.62 
59.95 
59.28 
58.44 
57.61 

56.71 
55.74 
54.73 
53.69 
52.62 

51.54 
50.50 
49.53 
48.67 
47.97 

47.43 
47.08 
46.97 


67 
64 
66 
46 

88 

19 
_6 

6 
18 

80 
89 
48 
64 

60 

67 
78 
70 
88 
00 

97 
101 
104 
107 
106 

104 
97 
86 
70 
64 

36 
11 


36.508 
1.183 


70.73 
-fO.532 


Mag.  4.9 


R|gW 


h    m 
8    2 

i 
80.042 
30.288 
30.459 
30.552 


171 
08 


.  12 

30.664  — 


138 

192 


270 


287 
276 
248 
314 
170 


121 


90.602 
30.369 
30.177 
29.941 
29.671 

29.385 
29.098 
28.823 
28.575 
28.361 

28.191 

28.070 

28.002  " 

27.988— 

28.029  ^ 
96 

28.124 

28.270 

28.466 

28.706 

28.987 

29.309 
29.666 
30.055 
30.470 
30.909 

81.363 
31.826 
32.280 
32.741 
33.170 

33.562 
33.908 
34.192 


146 

196 
340 
281 


367 
389 
416 
489 
464 

463 
463 
463 
429 
892 

846 
284 


DecllDA- 
tion. 


+51  43 


tt 


64.25 
65.60 
67.19 
68.93 
70.75 

72.56 
74.29 
75.85 
77.18 
78.21 


136 
169 
174 
182 
181 


178 
166 

188 

108 

70 

78.91   3. 

79.25  — 

79.24    ^ 

78.87  ^ 

78.16  ^ 
101 


77.15 
75.87 
74.37 
72.68 
70.85 

68.92 
66.93 
64.92 
62.92 
60.96 

50.08 
57,31 
55.68 
54.21 
52.96 


128 
160 
169 
183 
198 

199 
201 
206 

196 
188 

177 
168 
147 
126 
106 


61.93 

51.19  ^ 

60.73 

80.61  — 

60.84  " 
67 


51.41 
52.81 
68.53 


90 
129 


26.983 
1.615 


79.20 

+1.268 


pAiptf. 

Mag.  2.9 


RfeUt 


h 

8 


m 
4 


160 


10.899 
10.549 
10.647  *! 
10.692  — 
10.683    • 


10.624 
10.624 
10.386 
10.217 
10.080 

9.885 
9.642 
9.454 
9.284 
9.134 

9.012 
8.919 
8.860  * 
8.884  — 
8.844  *^ 

49 

8.886 


100 

188 

169 
187 
196 

193 
188 
170 
160 
132 


98 


8.966 
9.075 
9.221 
9.395 

9.699 

9.830 

10.067 

10.365 

10.661 

10.966 
11.281 
11.593 
11.895 
12.177 

12.434 
12.664 
12.832 


80 

109 
146 
174 
304 

381 
367 

378 
396 
806 

219 
812 
302 
282 
387 

320 
178 


Decllna. 

tiOQ. 


-24    4 


ti 


28.27 
31.19 
84.03 
36.69 
89.12 

41.26 
43.12 
44.62 
45.76 
46.65 

46.95 

47.01  — 
46.69  ^ 

46.02  ^ 

45.06  ^ 
138 

43.77 


292 
284 
266 
343 
314 


186 

160 

114 

79 

40 


42.21 
40.43 
88.45 
86<85 

94.21 
32.06 
29.95 
28.02 
26.34 

24.94 
23.93 
28.82 
23.17 
23.64 

24.40 
25.74 
27.60 
29.67 
32.16 

34.87 
37.72 
40.66 


196 
178 
198 
310 
314 

316 
210 
198 
168 
140 


101 

61 

_16 

37 
86 

184 
176 
317 
348 
372 

386 

398 


8.201 
1.095 


22.02 
-0.447 


8  H.  tln6B  Xajocls. 

Mag.  5.5 


Ancwifton. 


h    m 
8    4 

s 
56.89 
67.25 
67.50 
67.61 
67.60 

67.46 
67.21 
66.86 
66.43 
65.94 

66.42 
64.90 
64.39 
63.92 
63.60 

63.15 
52.89 
62.71 
52.62 
62.63 

62.73 
62.93 
53.21 
53.58 
64.02 

54.63 
55.11 
66.74 
66.42 
67.13 

57.87 
58.62 
59.36 
60.08 
60.76 

61.38 
61.91 
62.34 


36 
36 
11 

1 
14 

88 
86 
43 
49 
92 

62 
61 
47 
42 
89 

26 

18 

9 

1 

10 

30 
38 
37 
44 
51 

96 
63 

68 
71 

74 

76 
74 
72 
68 
62 

68 
48 


tiOEL. 


+68  42 


It 


24.81 
27.00 
29.39 
81.93 
34.62 

37.01 
39.31 
41.35 
43.03 
44.27 


319 
389 
254 

250 
349 

380 
304 
168 
134 
79 


45.06 

45.38  — 

45.17   ^^ 

44.49  ^ 

43.36  "^ 
158 

41.83 


39.94 
37.75 
35.33 
32.72 

30.01 
27.25 
24.60 
21.80 
19.21 

16.79 
14.60 
12.65 
10.99 
9.67 

8.74 
8.22  _ 
8.14  - 
8.51  ^^ 
9.32  ®^ 

124 

10.56 


189 
219 
342 
261 
271 

276 
275 

270 
250 
242 

219 
195 
166 
132 
93 


52 


12.22 
14.25 


1G6 
203 


52.265 
2.754 


40.75 
+2.566 


IM,D«6 


+0.073 
-0.20 


+0.018 
+0.87 


+0.090 


+0.043 
+0.86 


+0.061 
-0.21 


-0.015 
+0.86 


+0.119 
-0.21 


+0.089 
+0.86 


APPARENT  PLACES  OP  STABS,  1920. 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WasbtajKtoa 
ICaonTtana. 


Jan.  0.6 
10.5 
20.5 
30.5 

Feb.    9.5 

19.4 
29.4 
Mar.  10.4 
20.3 
30.3 

Apr.  9.3 
19.3 
29.2 

May  9.2 
19.2 

29.2 

June  -  8.1 

18.1 

28.1 

July    8.0 

18.0 
28.0 
Aug.  7.0 
16.9 
26.9 

Sept.  5.9 
15.9 
25.8 

Oct.  5.8 
.15.8 

25.7 

Nov.    4.7 

14.7 

24.7 

I>ec.    4.6 

14.6 
24.6 
34.6 


Mean  Place 
Sec  a,  Tan  » 


y 

Mag.  2.2 


-Right 


h    m 
8    7 


6.845  ^ 

6.930 

6.947  — 

6.896  ** 
lU 


36097* 


6.785 
6.618 
6.406 
6.159 
5.887 

5.601 
5.313 
5.032 
4.768 
4.527 


W 

212 
947 

971 


381 
364 
9*1 

310 


183 

4.013 
3.924  ^^ 
3.883  — 

4 


3.887 
3.942 
4.044 
4.195 
4.302 

4.631 
4.913 
5.228 
5.574 
5.943 

6.327 
6.715 
7.097 
7.463 
7.800 


68 

103 
151 
197 


Beoiioft- 
tkn. 


388 
316 
346 


384 


317 


o.OW- 


8.342 
8.531 


9t6 

188 


-47    5 


ff 


864 


380 


801 


64.74 
68.38 
72.00 
75.60 
78.79 

81.80 
84.45 
86.71 
88.52 
89.87 

88 

96.78 
W.ll  — 
90.99  " 
90.40 


181 

185 


108 
148 

188 
333 


378 


89.34 

87.85 
85.96 
83.74 
81.21 
7S.49 

75.61 
72.70 
69.88 
67.11 
64.61 

«2.46 
60.74 
59.51 
58.85 
58,7f — 

68 

G9.S7 


373 
390 
316 

U3 

138 

66 


fCaaeii  (m«a»). 
Mag.  4.7 


Blghl 


62.S4 
64.«T 
07.45 

74.01 

77.58 


il> 

m 


378 


867 


ta    m 
8    7 


s 
39.798 
39.975 
40.106 
40.188 
40.206  — 


183 
131 

71 


71 
13 
44 

61 

73 

73 
64 
46 
34 


4.096' 
1.469 


€1.45 
-1.076 


+0.087        -4.088 
-0.21  40.85 

-1920 ^25 


40.180 
40.109 
3v.9vO 
39.852 
39.091 

30.a8 

39.346 

39.181 

39.035 

38.911 

96 

38.816 

88.762 

38.721  — 

38.726'  * 

88.768  ^ 
70 

38.836' 

38.988^*^ 

39.227  *•* 

39.416  ^ 
318 

39.629' 

39.867 

40.127  ^ 

40.404?^ 

40.700  ?•• 
iBIl 

41.011: 

41.388'*^ 
41.647  ^^* 
41.961  ?" 
^.281^ 

42.M0i 

48.785?^ 

48.992?^ 


tloa. 


+17  53 


rt 


78 
46 


12.(15 

11.95 
11.49  . 

11.21 ;;; 

11.11  — 

1 
11.12 
11.31 
11.68 
11.90 
12.26 

12.61 
12.94 
13>24 
13.51 
1S.72 


19 
37 
38 
86 
85 


17 


18 


13.90 
14.06 
14.16 
14.83 
14.26  — 

4 

14.81 
14.13 
13.96 
13.68 
13  32 


16 
11 

7 
3 


8 
18 

37 


12.81 
12.10 
11.44 
10.61 
9.49 

8.86 
7.17 
6.9B 
4.69 
3.62 

8.46 
1.60 
0.74 


61 

69 
95 

88 
103 
114 

lift' 
VH 
194 
117 
197 

95 
76 


Bndley  1147. 

Mag.  5.7 


R%bl 


ta   m 
8    9 

t 
88.35 
38*86 
39.21  ^ 
39.36  — 
39.38    * 


57.574^ 

1.06li 

+ 


24.60 
+0.828 


+0.0681 
-0,21 


+0.011 
+0.85 


61 

86) 


64 
66 

74 
80 

81 
80 
76 
68 
67 

46 
84 

19 


39.11 
38.72 
38.18 
37.52 
86.78 

86.98 
36.17 
84.37 
33.62 
32.94 

32.37 
31.92 
31.58 
31.39 

81-85-^ 

9 

81.44 
31.67  ^ 
38.04  *^ 
82.65  ^ 
33.17*^ 

73 

38.90 

34.72  ■ " 

86.65^ 

36.63  *" 

97.66 
:i88 

38.74  { 

89.83!** 

^.96'** 
42.94:  •• 


a08 


43.821 
44.50! 
46.82: 


77 


DettUna- 
tion. 


+75  59 


>i 


54.60 
56.94 
59.62 
62.48 
66.26 

67.99 
70.52 
72.74 
74.56 
75.91 


944 


381 
383 
373 


183 

186 

84 


76.76  ^ 
77.06  — 
76.83  " 


76.07 
74.82 

73.12 
71.08 
68.62 
66.94 
63.08 

60.10 
67.06 
54.08 
51.07 
48.25 

45.68 
43.24 
41.16 
99.41 
88.06 


76 
136 
170 

300 
941 
368 


175 
186 


9«.e2  — 

86.6B 
»7.18  ** 
88.12 


80  Puppis. 

Mag.  5.0 


Right 
Aaoensitta. 


ta    m 
8    9 


£46 


99  J8 
41.47 
^.74 


189 

3fr 


159 

ioo 

59 


s 
41:482 
41.641 
41.750 
41.809 
41.816  — 

43 

41.774 
41.689 
41.568 
41.417 
41.249 

41.071 
40.892 
40.721 
40.564 
40.430 

40.320 
40.240 
40.189 


85 
131 
151 

168 
178 

179 
171 
157 
134 
110 

80 
51 


81^8 
4.13$ 


•70.97 
44.011 


+0.151 
-0:8it 


+0.144 
^.84 


17 
40.172  — 

40.187   ^ 

47 

40.284 
40.312  '* 
40.422  **^ 
40.662^*^ 
40.731  ** 

104 

40.925 

41.147 
41.391 
41.658 
41.941 

4^.236 
42.541 
42.845 
43.148 
43.426 

49.682 
48.907 
44.(M»8 


232 
344 

367 
383 
395 

305 

i004 

f 

283 

357 


J335 
185 


Declina- 
tloa. 


-15  32 


tt 


54.13 
56.68 
59.11 
61.37 
63.41 

65.19 
66.69 
67.80 
68.77 
69.35 

69.63 
69.60 
69.28 
68.68 
67.83 

66.75 
65.44 
63.95 
62.33 
60.61 

58.83 
57.09 
55.40 
53.86 
52.53 

51.48 
50.75 


355 
243 
226 
304 
178 


150 

120 

88 

58 

28 

3 
2H 
60 
85 

108 

131 
149 
163 
173 
178 

174 
169 
154 
133 
105 

73 


85 
50.40  — 

50.45    * 

50.94  * 


«^.345 

1.068 


61.86 
53.19 
64.89 
66.90 
59.89 

61.64 
64.18 
66.73 


183 

170 
901 
830 
344 


264 


+ 


46.80 

<*0J78 


+0.055. 
^.21 


:*4KO10. 

+0.84 
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APPARENT  PLACES  OF  STARS,  1920. 


FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tone. 


Jan. 


Feb. 


0.6 
10.6 
20.5 
30.5 

9.5 


19.6 
29.4 
ICar.  10.4 
20.4 
30.3 

Apr.  9.3 
19.3 
29.3 

May  9.2 
19.2 

29.2 

June    8.2 

18.1 

28.1 

July    8.1 

18.0 
28.0 
Aug.  7.0 
17.0 
26.9 

Sept.  5.9 
15.9 
25.9 

Oct.  5.8 
15.8 

25.8 

Nov.    4.7 

14.7 

24.7 

Dec.    4.7 

14.6 
24.6 
34.6 


Mean  Place 
Sec  «,  Tan  « 


D^a,  Dm  a 

D^,  D»a 


SAtgan. 

Mag.  2.0 


KJght 
Asomsion. 


h     m 
8    42 


214 
141 


s 
32.287 
32.501 
32.642 
32.704  — 
32.690  " 

S6 


32.604 
32.452 
32.242 
31.985 
31.692 

31.375 
31.045 
30.714 
30.390 
90.084 

29.804 
29.556 
29.347 
29.182 
29.066 


l«s 

210 
2S7 
298 
817 

330 
331 
894 
306 
280 


218 
209 
166 
116 
64 

29.002 
28.992  — 
29.040  ^ 
29.146  *^ 
29.310  ^** 

221 


29.531 
29.806 
30.129 
30.499 
30.903 

31.334 
31.781 
32.229 
32.664 
33.075 

33.446 
33.763 
34.018 


275 
323 
370 
404 
431 

447 
448 
435 

411 
871 

817 
2S5 


BecUna- 
tion. 


-54  24 


II 


54.29 
58.00 
61.78 
65.54 
69.16 

72.67 
75.68 
78.44 
80.80 
82.70 

84.12 
85.04 
85.46  — 
85.36  J^ 
84.77 


371 
878 
876 
862 
841 

811 
276 


190 
143 


92 


106 


83.69 
82.16 
80.22 
77.91 
75.31 

72.60 
69.64 
66.55 
63.63 
60.86 

58.35 
56.22 
54.54 
53.39 
52.84 

52.93 
53.65 
55.02 
56.98 
59.50 

62.45 
65.77 
69.35 


163 

194 
231 
260 

261 


290 
292 
277 
251 


218 
168 
115 
_66 
9 

72 
187 
196 
252 
295 

882 
858 


29.457 
1.719 


53.92 
-1.398 


+0.083 
-0.26 


-0.061 
+0.76 


c  Hydno* 

Mag.  3.5 


RlgHt 
Aaceiakm. 


h     m 
8    42 


s 
34.616 
34.717 
34.873 
34.979 
35.033 

35.038 
34.996 
34.913 
84.797 
34.669 

34.506 
34.347 
34.191 
34.045 
33.916 

33.809 
33.728 
33.673 


201 
156 
106 
54 
_6 

42 

83 

116 

188 

158 

159 
156 
146 
129 
107 

81 
55 


33.647  — 
33.650    * 


33.683 
33.745 
33.835 
33.964 
34.099 

34.272 
34.472 
34.695 
34.943 
35.212 

35.500 
35.802 
36.111 
36.421 
36.723 

37.009 
37.268 
37.494 


63 

90 

110 

145 

178 

200 
228 
248 


288 


302 
309 
310 
302 
286 

299 
226 


DacUna- 
tiim. 


+  6  42 


r» 


146 
128 
106 

85 
62 

43 
23 


36.71 

35.26 
33.98 
32.93 
32.08 

31.46 
31.04 
30.81 
30.74  — 
80.81    ^ 

20 

31.01 
31.29  ** 
31.66 
32.09 
32.67 


87 
43 
48 
58 

56 
58 
59 
58 
56 

49 
40 


33.10 
33.66 
34.24 
34.83 
35.41 

35.96 
36.45 
36.85 
37.13  " 
37.27  — 

4 


37.23 
36.98 
36.61 
35.79 
34.84 

38.66 
32.28 
30.74 
29.08 
27.38 

25.68 
24.05 
22.62 


26 

47 

72 

95 

118 

188 
154 
166 
170 
170 

168 

168 


32.479 
1.007 


47.66 
+0.118 


+0.064 
-0.26 


+0.005 
+0.76 


a'  Canoii  (metm). 
Mag.  6.6 


Right 


h     m 
8    49 


240 

188 

138 

78 

16 

40 

88 

126 

169 

177 

186 
185 
174 
156 
132 

102 
70 
87 


8 

24.286 
24.626 
24.714 
24.847 
24.920 

24.936 
24.896 
24.808 
24.680 
24.521 

24.344 
24.159 
23.974 
23.800 
23.645 

23.513 

23.411 

23.341 

23.304 

23.302  — 
81 

23.333 

23.400 

23.499 

23.631 

23.795 

23.989 
24.213 
24.466 
24.746 
25.051 

25.377 
25.720 
26.074 
26.429 
26.777 

27.109 
27.413 
27.680 


67 


183 

164 
194 

224 
258 
280 
806 
826 

343 
354 
355 

SUA 

332 

804 
267 


DaeUna- 

tiOB. 


+30  52 


*t 


44.66  ^^ 
44.55  — 
44.74  " 


45.16 
45.82 

46.63 
47.65 
48.63 
49.60 
60.42 

61.23 
51.90 
62.40 
62.73 
62.86 

62.82 
52.59 
52.20 
51.66 
60.99 

60.18 
49.25 
48.22 
47.07 
45.84 

44.53 
43.14 
41.69 
40.19 
38.68 

37.18 
35.73 
34.39 
33.19 
32.17 

31.40 
30.87 
30.63 


42 

66 
81 

92 
96 
97 
92 
81 

67 
50 
88 
18 

4 

23 
39 
54 

67 
81 

03 
168 
115 
128 
181 

189 
145 
150 
161 
150 

145 
134 
120 
102 

77 

68 
34 


fHydcas. 
Mag.  3.3 


Right 
Aaonsioii. 


22.092 
1.165 


69.95 

+0.598 


h     m 
8    61 


8 

12.032 
12.241 
12.404 
12.618 
12.581 

12.593 
12.568 
12.483 
12.375 
12.241 

12.093 
11.937 
11.782 
11.638 
11.607 

11.398 
11.311 
11.262 
11.219 


309 

163 

114 

68 

12 

85 

75 

106 

134 

148 

166 
155 
144 
131 
109 

87 
59 
33 
3 


11.216  — 
25 

11.241 


+0.078 
-0.27 


+0.027 
+0.74 


11.295 
11.376 
11.486 
11.624 

11.789 
11.980 
12.199 
12.441 
12.707 

12.994 
13.293 
13.604 
13.915 
14.221 

14.511 
14.776 
15.007 


54 

81 

110 

138 

165 

191 
219 
342 
266 
287 

299 
811 
311 
306 

290 

265 
231 


DeoUna- 
tkm. 


+  6  14 


52.04 
50.55 
49.23 
48.12 
47.23 

46.57 
46.12 
45.87 


149 
132 
HI 


66 

45 
25 


9 

45.78  — 
45.84    ® 

10 


46.03 
46.30 
46.68 
47.13 
47.63 

48.16 
48.74 
49.34 
49.93 
50.53 

51.10 
51.59 
52.00 
52.31 


27 
38 
45 
60 
53 

58 
60 
50 
60 

57 

40 
41 
81 
14 


62.45  — 


52.41 
62.16 
51.69 
50.97 
50.02 


48.82 
47.43 
45.86 
44.18 
42.43 

40.69 
39.00 
37.43 


25 

47 

72 

95 

120 

139 
157 
168 
175 
174 

169 
157 


10.026 

1.006 


62.99 
+0.109 


+0.063 
-0.27 


H^.005 
+0.73 


APPARENT  PLACES  OF  STARS,  1920. 


391 


FOB  THE  UPPEH  transit  at  WASHINGTON. 


Washixuton 
Mean  Tone. 


Jan.  0.6 
10.6 
20.6 
30.5 

Feb.    9.6 

19.5 
29.4 
Mar.  10.4 
20.4 
30.4 

Apr.  9.3 
19.3 
29.3 

Maf  9.2 
19J2 

29.2 

Jane    8.2 

18.1 

28.1 

July    8.1 

18.1 
28.0 
Aug.  7.0 
17.0 
26.9 

Sept.  5.9 
15.9 
25.9 

Oct.  5.8 
15.8 

25.8 

Nov.    4.8 

14.7 

24.7 

Dec.    4.7 

14.6 
24.6 
34.6 


Mean  Place 
Sec  5,  Tan  5 


( TTnuB  Xajorls. 
Mag.  3.1 


Right 
Asoewan. 


h     m 
8    63 


s 
46.869 
47.166 
47.398 
47.559 
47.646 

47.661 
47.602 
47.482 
47.310 
47.100 

46.861 
46.608 
46.353 
46.112 
45.889 


a07 

383 

1«1 
87 
16 


130 
173 
310 

3ao 

253 
255 
341 
333 
105 


46.694  ,„ 

46.636  ,*: 

45.420  ^ 
78 

45.347 

45.319  — 
17 

45.336 

45.399 

45.507 

45.657 

45.851 


46.086 
46.360 
46.673 
47.018 
47.396 

47.800 
48.223 
48.661 
49.101 
49.531 

49.940 
50.316 
50.643 


63 

106 
150 
104 
385 

374 
313 
345 
378 
404 

433 
438 
440 
480 
409 

87« 
827 


Deolina- 
tion. 


+48  20 


II 


66.25 
67.09 
68.26 
69.69 
71.32 

73.09 
74.88 
76.63 
78.26 
79.67 

80.83 
81.69 
82.21 


84 
117 
143 
163 
177 

170 
175 
163 
141 
116 

86 
52 


90 
82.41  — 

82.25  " 

48 


81.77 
80.96 
79.87 
78.52 
76.97 


75.22 
73.33 
71.30 
69.22 
67.09 

64.91 
62.78 
60.70 
58.73 
56.89 

55.23 
53.81 
52.65 
51.81 
61.31 

51.20 
51.45 
52.09 


81 
100 
186 
155 
175 

180 
303 
306 
213 
318 

313 
306 
107 
184 

166 


143 

116 

84 

50 

11 

35 
64 


44.322 
1.506 


84.16 
+1.124 


+0.083 
-0.27 


+0.052 
+0.73 


a  Cancel. 
Mag.  4.3 


Rifi^t 

Asceniioo. 


D«cUiia- 
tlon." 


8    64 


s 
8.860 
9.077 
9.248 
9.369 
9.438 

9.456 
9.424 
9.352 
9.244 
9.111 

8.962 
8.804 
8.648 
8.502 
8.369 

8.25S 
8.170 
8.109 
8.074 
8.070 

8.096 
8.149 
8.232 
8.342 
8.482 

8.648 
8.841 
9.061 
9.308 
9.577 

9.866 
10.172 
10.488 
10.806 
11.119 

11.417 
11.690 
11.930 


317 

171 

131 

60 

17 

81 

73 

106 

133 

140 

168 
156 
146 
188 
111 

88 
61 
85 

4 

36 

53 

83 

110 

140 

166 

103 
220 
347 
300 
380 

806 
316 
818 
813 


273 
310 


+12  9 


It 


53.28 
52.09 
51.11 
50.36 
49.83 


110 

08 

76 
63 
31 


49.52  ^^ 
49.40  — 
49.45    ^ 


49.64 
49.92 

60.28 
50.68 
51.11 
61.56 
61.98 

62.40 
52.81 
53.18 
53.62 
63.81 

64.04 
54.20 


10 
38 

86 

40 
48 
44 
48 
43 

41 
87 
84 
30 
33 

16 
6 


54.26  — 
54.20    • 


54.00 

53.64 
53.10 
62.36 
61.44 
50.30 

49.01 
47.58 
46.03 
44.42 
42.82 

41:28 
39.84 
38.56 


20 
86 

54 

74 

93 

114 

130 

143 
156 

161 
160 
154 

144 
138 


6.846 
1.023 


65.40 
+0.216 


+0.065 
-0.27 


+0.010 
+0.73 


l^  Caziiue. 
Mag.  5.1 


Right 
AsoeotiocL 


h     m 
8    66 

s 
3.954 
4.203 
4.371 
4.453 
4.451 

4.368 
4.210 
3.986 
3.707 
3.387 

3.036 
2.666 
2.289 
1.916 
1.558 

1.224 
0.922 
0.661 
0.446 
0.282 


168 

83 

3 

88 

158 
334 

279 
830 
851 

370 
877 
373 
858 
884 

303 
261 
216 
168 
106 


0.176  ^ 
0.132  — 
0.153  ^ 
0.239  ^ 
0.393  ^" 

210 

0.612 

284 
843 
807 
440 

474 


0.896 
1.238 
1.635 
2.075 

2.549 
3.041 
3.539 
4.027 
4.489 

4.908 
5.270 
6.563 


493 
408 
488 
403 
410 

863 
298 


DecUnft- 

tiOIL 


-58  66 


n 


12.32 
16.02 
19.84 
23.68 
27.43 

30.99 
34.29 
87.26 
39.83 
41.97 

43.63 
44.80 
45.44 
45.58 
45.19 

44.29 
42.92 
41.11 
38.91 
36.37 

33.59 
30.62 
27.59 
24.57 
21.68 

19.02 
16.70 
14.81 
13.46 
12.66 

12.52 
13.02 
14.18 
15.97 
18.31 

21.17 
24.42 
27.96 


870 
382 
884 

376 
366 

880 
297 
267 
214 
166 


117 
64 
14 

80 

00 


1^ 
181 
220 
254 

378 

207 
803 
802 


282 

180 

136 

70 

14 

60 
116 
179 
284 
286 

825 
863 


0.903 

1.937 


13.80 
-1.659 


+0.030 
-0.28 


-0.077 
+0.72 


K  Vtub  XaJoiU. 
Mag.  3.7 


Right 
Asoension. 


h     m 
8    68 


12.811 
13.109 
13.344 
13.512 
13.605 

13.627 
13.578 
13.468 
13.306 
13.102 

12.872 
12.627 
12.380 
12.142 
11.925 


308 


166 
93 
22 

40 
110 
168 
304 
330 

346 

347 
388 
217 
191 


11.579  ^^, 
11.462  ^^ 
11.387  g. 
11.356  — 

14 

11.870 

68 
101 
146 
186 
326 

12.085 

12.350  ** 

12.663  ^ 

12.990  ^ 

13.358  ** 
397 

13.755 


11.428 
11.529 
11.674 
11.859 


417 
431 


14.172 
14.603 
15.038  *" 
15.466  *® 

407 

15.873 
16.249 
16.579 


876 
830 


DecUna- 

tlOD. 


+47  27 


n 


67.90 
68.66 
69.77 
71.14 

72.74 

74.46 
76.24 
77.99 
79.61 
81.06 

82.24 
83.15 
83.73 
83.97 
83.87 

83.45 
82.71 
81.69 
80.41 
78.91 

77.21 
75.37 
73.40 
71.34 
69.22 

67.08 
64.96 
62.88 
60.88 
59.00 

57.31 
55.82 
54.61 
53.69 
53.12 

52.93 
53.12 
53.68 


76 
111 
187 
160 
173 

178 
176 
163 
144 
119 

91 
66 
34 

10 
43 

74 
103 
128 
150 
170 

164 
197 
306 
313 
314 

318 
307 
300 
168 
160 

140 

121 

03 

67 

JO 

10 
66 


10.325 
1.479 


85.95 
+1.090 


+0.082 
-0.28 


+0.051 
+0.71 
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APPARENT  PLACES  OP  STABS,  1920. 


FOR  THE  UPPER  TRAJiSIT  AT  WASHINGTON. 


WaaliiiictQn 
UMnTnne. 


Jan.  0.6 
10.5 
20.5 
30.5 

Feb.    9.5 

19.4 
29.4 
Mar.  10.4 
20.4 
30.3 

Apr.  9.3 
19.3 
29.2 

May  9.2 
19.2 

29.2 

June    8.1 

18.1 

28.1 

July    8.1 

18.0 
28.0 
Aug.  7.0 
16.9 
26.9 

Sept.  5.9 
15.9 
25.8 

Oct.  6.8 
15.8 

25.8 

Nov.   4.7 

14.7 

24.7 

Dec.    4.6 

14.6 
24.6 
84.6 


Mean  Place 
See  <9  Tan  a 


Mag.  3.8 


Right 


8    12 

8 

12.827 

13.001 : 

13.130^* 
13.208  ^ 
13.285  — 


18.209 
13.142 
13J035 
12.898 
12.743 

12.579 
12.413 
12.255 


67 
107 
1S7 
IftS 
164 

166 
158 


12.U3  ^*' 
11.990  ^* 


64 
36 


11.895 
11.831 
11.796 


11.794  — 

11.825  " 
60 

11.885 

11.978  "* 


12.099 
12.247 
12.423 

12.624 
12.847 
13.094 
13.360 
13.645 

13.941 
14.247 
14.556 
14.860 
15.150 

15.420 
15.661 
15.862 


131 
148 
176 

aoi 

238 
347 
366 
286 
286 

806 

308 
^04 

:380 
'370 

r 

3a 

'301 


DtoUnft- 
tioo. 


-f  9  25 


II 


48.05 
46.86 
45.84 
45.03 
44.38 

43.95 
43.71 


110 

108 
81 
65 
48 

34 


48.59  — 
43.61  ^ 
43.75  " 


43.98 
44.25 
44.59 
44.99 
45.41 

45.86 
46.32 
46.82 
47.32 
47.81 

48.25 

48.65 

48.97 

49.17 

49.23  — 
9 

49.14 

48.84 

48.35 

47.64 

46.71 


37 
84 
40 
43 
46 

46 
50 
50 
49 
44 

40 
83 
30 


45.60 
44.34 
42.92 
41.43 
30.00 

38.41 
37.02 
85.75 


80 
49 
71 
98 
111 

136 
143 
140 
158 
149 

188 
1^ 


10.682 
1.014 


59.00 


•fO.065 
-0.22 


'fO.OOO 
^.84 


siLynois. 

Mag.  4.4 


Bight 


h     III 
8    17 

1 
24.654 
24.890  „^ 
25.065 
25.172 
25.209  — 

39 

25.180 
25.090  ^ 
24.945?** 
24.760  *" 
24.M4^ 

388 

24.312 

24.076^ 

23.848^ 

23.640** 

23.468^'* 

146 

23.312 


23.205 
23.142 
23.122 
23.148 

23.218 
23.331 
23.484 
23.677 
23.005 

24.168 
24.463 
24.787 
25.138 
25.510 

25.900 
26^3 
26.709 
27.109 
27.494 

27.852 
28.171 
28.441 


167 
68 

30 

36 
70 

113 
158 
198 


DaoUiift- 
tku. 


368 


334 
351 
373 


408 
406 
400 
385 
358 

310 

370 


•M3  26 


II 


30.19 
31.01 
32.06 
38.32 
34.72 

36.18 
37.63 
39.00 
40.21 
41.23 


83 

105 
136 
140 
146 


145 
1871 
131 
103 
77 

^•«>   50 
42,50^ 

42.71  — 

42.68    * 

42.26  ^ 


41.63 
40.78 
39.72 
38.46 
37.08 

35.58 
33.08 
32.32 
30.63 
28:94 

27^ 
25.60 
24.(U 
22.50 
2LJ0 

19^ 
18.93 
18.02 
17j46 


86 

106 
136 
188 
150 

160 
166 
150 
160 
160 

165 
150 
151 
MO 
133 

105 
81 
56 


27 
17.19  — 

4 

17.23 
17.69  ^ 
18.25  ^ 


22.015 
1.877 


45.ao 

^M7 


+0.062. 
-0.22 


+0.036 
+0.88 


Mog.  5.9 


Right 


h     la 
8    18 

49!320  ^^ 

49.512,^ 

49.655  !! 

49.744  ,^ 
86 

49.780  — 
15 


49.765 
49.701 
49.595 
40.459 
49.301 


64 
106 
186 
158 
110 

49.181 

48.959^" 

48.794  ^^ 

48.645^^ 

48.516  ^* 
101 

48.415 


71 

30 


48,344 
48.305 
48.299 '— 
.48.327  * 

50 

4^.386 


48.478 
48.600 
48.751 
48.929 

49.133 
49.363 
49.615 
49.888 
50.181 

60/489 

50.806 

51.129' 

51.448 

51.756 

52.042 
52.288 
52.516 


98 
123 
151 
178 
304 

280 
363 
378 
388 
308 


317 
338 
319 

306 


256 

218 


tioo. 


+18  34 


II 


67 
46 
36 


38 
83 
89 
41 
40 

88 
34 
80 
34 
18 

14 

8 


71.59 

70.92 

70.46 

70.20 

70.13  — 
9 

70.22 
70.45 
70,77 
71.16 
71.67 

71.97 
72.35 
72.69 
72.90 
73.23 

73.41 

73.55 

73.63 

73.66  — 

73.62    * 
9 

7ZM 

73.38 
73.14 
72.81 
72.36 

71.79 
71.08 
70^ 
69.28 
68.18 

66.97 
65.72 
64.43 
63.13 
61.92 

60.82 
69.86 
69.09 


15 
34 
88 
45 

57 

71 
88 

97 
110 
131 

125 
139 
180 
121 
110 

86 
77 


47.132 
1.065 


84.00 
+4.836 


+0.069 
-0.23 


+0.013 
+0.82 


€  Aigns. 

Mag.  1.7 


R%ht 


b     m 
8    20 

56.548 
55.732 
56.831 
55.844  — 
55.770  ^* 

152 


55.618 
55.395 
55.109 

54.777 
54.408 

64.018 
53.617 
53.219 
52.837 
52.479 

52.154 
51.872 
51.640 
51.461 
51.343 

51.287 
61.298 
61.377 
61.521 
51.733 

52.008 
52.342 
52.729 
53.168 
63.623 

54.108 
64.602 
65.089 
65.553 
55.979 

56.353 
56.661 
66.895 


323 
286 
332 
369 
390 


401 


882 
358 
325 

282 
232 
179 
118 
56 


11 

70 

144 

212 

275 


334 

387 
429 
465 
485 


494 
.487 
464 
426 
374 

308 
234 


Declina- 
tion. 


-59  15 


ti 


7.37 
11.16 
15.00 
18.78 
22.40 

25.77 
28.81 
31.46 
33.68 
36.44 


379 
384 
378 
362 
337 

304 
266 
222 
176 
124 


36.68  „ 
87.40^ 
87.60  — 
37.29  ^^ 
36.45  " 

131 


$6.14 
33.37 
31.20 
28.68 
25.89 

22.91 
19.82 
16.72 
13.71 
10.92 


177 
217 
252 
279 
298 

309 

310 

301 
279 
249 


6.34^ 
4.76  ^^ 
3.72^ 
3.32  — 

26 


3.57 
4.48 
6.02 
8.17 
10.84 

13.96 
17.42 
21.10 


91 
154 
215 
267 
313 

346 

868 


52^5 
1.966 


6.21 
•1.681 


+0.025 
-0.23 


-0.065 
+0.82 


APPARENT  PLACES  OF  STARS,  1920. 


387 


FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


MnnTniie. 


Jan. 


Feb. 


Mttr. 


0.6 
10.5 
20.5 
30.5 

9.5 

19.4 
29.4 
10.4 
20.4 
30.3 


Apr. 


9.3 

19.3 

29.2 

May    9.2 

19.2 

29.2 

Jujw    8.1 

18.1 

28.1 

July    8.1 

18.0 
28.0 
Aug.  7.0 
16.9 
26.9 

Sept.  5.9 
16.9 
25.8 

Oct.  5.8 
15.8 

25.8 

Nov.    4.7 

14.7 

24.7 

Dec.    4.6 

14.6 
24.6 
34.6 


Iffimeeewtta. 
Mag.  4.0 


Right 


h     m 
8    21 


8 

41.962 
42J27 
42.256 
42.334 


17fi 

7S 


42.368  — 


42.341 
42.277 
42.176 
42.043 
41.891 

41.730 
41.565 
41.407 
41.261 
41.133 

41.082 
40.966 
40.911 
40.804 
40.906 

40.962 
41.028 
41.131 
41.266 
41.424 


64 
109 
19$ 
lAa 
101 

105 
106 
tM 

in 
m 

70 
46 

JL7 

14 
44 

W 
101 

m 

188 


41.612 
41.822  •*• 

42.067  * 
42.318  ^ 
42.587  ^ 

m 

42S7S  ' 
48.176  ^ 
48.480*^ 
43.781  •** 

44.068  ••' 
107 

44.S85i 

44-672  J*^ 


D«fliii»- 

UOD. 


-  3  38 


II 


49.86 
51.34 
63..16 
64.78 
66.19 

67.89 

68.36 
69.06 
60.58 
69.78 

69.86 
69.72 
69.40 
68.92 

68.27 

69.48 
66.66 
66.66 
64.48 
68.83 

62.19 
61.06 
60.08 
49.11 

48.88 


106 
181 

lOS 
141 
190 


90 
79 
48 


M 


79 

92 
101 
107 
lU 
114 

114 

108 

•8 

78 
M 

47.88  ^ 
47.«  — 
47.68  • 
48.06  ^ 


48.74 

49.76 
61.09 
52.67 
64.48 
66.42 

58.46 


108 


188 

lie 
m 

194 


e 


Mag.  4.3 


mM 


199 


R%lift 


h     m 
&   22 


87 
70.20   ^, 

70.80  — 

70.20  *• 


89 
44 

01 
78 
84 


101 
101 


60.91 

69.47 
68.86 
68.13 
67.29 
66.37 

66.89 
64.88 
63.37 
68.38  •• 
61.42  •• 

88 

60.54 

69.74  " 

69.04  '^ 

68.48  * 

58,04  ** 

87 

67.77  ^ 
67.66  — 
67.69  * 
67.92  *• 
66.30  "* 


68.84 
69.63 
60.34 
61.26 
62.24 

68.28 
64.32 
66.84 


67.14 

67.86 
68.42 


M 

09 
81 
91 
99 
104 

104 

108 

96 

86 

n 

67 


DwUii»- 
tlon. 


-77  13 


II 


36.87 
40.62 
44.46 
48.30 
62.08 

66.66 
68.79 
61.67 
64.16 
66.17 

67.70 
68.71 
69.18 
69.18 
68.64 

67.46 
66.87 
63.86 
61.46 
68.78 

66.76 
62.64 

46.36 
48.41 

40.78 
88.42 
86.68 
86.27 
34.58 

84.65 
86.17 
36.45 
38.86 
40.83 

48.77 
47.10 
50.71 


878 
884 

884 
378 
863 

884 
888 
8tt 
909 
168 

101 

J? 
6 

60 

109 

168 


340 

279 
397 

319 
810 
319 


200 


381 
184 
181 


188 
191 
947 


o  IZiiao  Ifajeda. 
Mag.  3.5 


Bight 


h     m 
8    23 

8       • 

41.45 ' 

41.78., 

42.01 

42.15 

42.20 

42.14 
41.99 
41.77 
41.48 
41.14 

40.78 
40.40 
40.03 
39.68 
89.37 

89.11 

38.90 

88.76- 

38.68 

38.67 

38.73 
38.86 
39.05 
89.80 
39.61 

39.97 
40.88 
40.84 
41.34 

41.87 

42.42 
42.99 
43.57 
44.14 
44.68 


14 

_6 

0 
16 


88 

87 
88 

81 

90 

21 
14 

8 
J 

6 

U 
19 
96 
81 

80 

41 
40 
50 
68 
66 

67 
68 
67 
64 


46.18 
45.63 
46.01 


'46 


DaoUnft- 
tion. 


•f  60  58 


H 


171 
197 
910 
227 


66.11 

67.82 
60.79 
61.96 
64.22 

66.60 
68.68 
70.67 
72.40 
73.78 


74.76  ^ 
76.32  ^^ 
76.43  — 
76.11  ** 
74.37   " 

119 

78.26 


910 
199 
178 


148 
178 
904 
928 


948 
368 
261 
248 


71.77 
69.99 
67.96 
66.72 

68.68 
60.86 
68.32 
66.81 
63.38 

50.94 
48.70 
46.64 
44.80 
43.23 

41.97 
41.06 
40.68 


40.41  — 

40.71  ^ 
n 

41.44 


884 


1841 

167 

120 


91 
60 


42.68 
44.09 


114 

161 


Oioombildce  1460. 

1^.6.0 


Right 


b     m 
8    27 


46.705: 

46.989 

46.116 

46.231 

46.281 


834 

in 

115 
JO 

12 
71 


122 
161 
191 
209 


213 


46«269 
46.198 
46.076 
46.915 
46.724 

46.515 


46.302 

46.096  »" 

44.903"^ 

44.786  "^ 
138 

44.598 

44.496  J 
66 

44.481  T. 
44.407  — 
44.433  ^^ 

57 


44.480 
44.573 
44.706 
44.874 
46.076 

46.809 
45.574 
46.868 
46.187 
46.689 


98 
138 
168 
202 
233 

906 

294 
819 
842 
861 
46.800 
47.265  ^^* 
47.645**^ 
48.083^^* 
48.390  ••' 

tl42 

481782. 


49.041 
49.306 


k64 


Declina- 
tlon. 


+38  17 


II 


15.21 
15.65 
16.37 
17.30 
18.40 

19.62 
20.86 
22.08 
23.20 
24.18 

24.96 
26.53 
25.86 


44 

72 

98 

110 

122 

124 

122 

112 

96 

78 

67 
88 
8 


25.94  — 

25.78   *• 
39 

25.39 

24.79 

23.99 

23.03 

21.92 

20.69 
19.36 
17.95 
16.48 
14.96 

13.42 
11.86 
10.32 

8.81 

7.36 

6.02 
4.82 
3.78 
2.97 
2.40 

2.12 
2.12 
2.42 


00 

80 

90 

111 

123 

138 
141 
147 

ua 

164 

160 
164 

161 
146 
134 

120 

104 
81 
67 
28 

0 
80 


T 


Mean  Place 
Sec  6,  Tan  6 


89Jai 
1.002 


40.8K 


68.8621 


87.82 
'^.418 


87.059 

2.0621 


78.20 
fl.808 


48.261 
1.274 


80.54 
40.789 


D^tt,  D«* 


+O.060 


D#6,  D«6        -0.23 


^0.002 
40.81 


'-O.084» 
--a28  ! 


-0.172 
4a81 


40.100. 
-0.28 


44>jKrO 
40^ 


40.ore 

-0.24 


40.032 
40;80 
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Wadiioxton 
UeanTnne. 


Jan. 


Feb. 


Mur. 


0.6 
10.6 
20.6 
30.5 

9.5 

19.5 
29.5 
10.4 
20.4 
30.4 


Apr. 


9.3 

19.3 

29.3 

Hay    9.3 

19.2 

29.2 

June   8.2 

18.2 

28.1 

July    8.1 

18.1 
28.0 
Aug.  7.0 
17.0 
27.0 

Sept.  5.9 
15.9 
25.9 

Oct.     5.9 

15.8 

25.8 

Nov.    4.8 

14.7 

24.7 

Dec.    4.7 

14.7 
24.6 
34.6 


Mean  Place 
Sec  I,  Tan  $ 


Df  a,  Dwa 


u  Pyiidis. 

M^.  4.9 


RigHt 
Asoenaioii. 


h     m 
9    17 


8 

58.886 
59.111 
59.289 
59.416 
59.490 

59.510 
59.481 
59.409 
59.299 
59.161 

59.003 
58.833 
58.658 
58.486 
58.324 

68.177 
58.048 
57.943 
57.862 
57.809 

57.7S3 
57.788 
57.826 
67.896 
57.997 

68.136 
58.307 
58.513 
58.751 
59.018 

59.313 
59.627 
59.952 
60.284 
60.610 

60.919 
61.203 
61.463 


225 

178 

127 

74 

20 


20 

72 

110 

188 

168 


170 
176 
172 
182 
147 

120 

106 

81 


S7 

70 
102 
180 

171 
208 


267 
206 

8U 

826 


828 


284 

260 


DtcUna- 
tion. 


-25  37 


tt 


32.99 
35.95 
38.91 
41.78 
44.50 

47.01 
49.24 
51.18 
52.81 
64.08 

66.01 
66.58 
66.79  — 
66.66  " 
66.19  *^ 

70 

64.40 


296 
206 
287 
272 
251 

228 

104 

163 

127 

08 


67 


100 
187 
160 
170 
102 

201 
201 
106 
180 
168 


63.31 
61.94 
60.34 
48.66 

46.63 
44.62 
42.61 
40.66 
38.86 

87.28 
86.98 
36.06 
34.64 


34.48  — 

43 

84.91 
85.83 
37.23 
39.07 
41.28 


lao 

08 
61 


43.81 
46.67 
49.47 


02 
140 
184 
221 
268 

276 
200 


66.838 
1.109 


29.22 
-0.480 


+0.063 
-0.80 


-0.024 
•fO.65 


ct  Kydioo. 

Hag.  2.2 


RigM 
AaosnawD. 


h  m 
9  23 


8 

41.301 
41.530 
41.715 
41.852 
41.940 

41.980 
41.971 
41.920 
41.834 
41.719 

41.687 
41.441 
41.292 
41.146 
41.009 

40.887 
40.780 
40.696 
40.637 
40.699 

40.688 
40.605 
40.648 
40.721 
40.821 

40.963 

41.113 
41.804 
41.526 
41.772 

42.046 
42.389 
42.648 
42.961 
48.272 

48.676 
43.864 
44.108 


220 

186 

137 

88 

40 


0 

61 

86 

116 

182 

146 
140 
146 
137 
122 

107 
84 
50 
38 
11 

17 

48 

78 

100 

182 


100 
101 


240 
274 


208 


818 
311 
803 


240 


Dccllm- 
tUm. 


-  8  18 


f» 


47.63 
49.91 
I  62.10 
64.12 
65.96 

67.63 
68.86 
69.94 
60.75 
61.31 

61.65 
61.72 
61.60 
61.26 
60.74 

60.05 
69.20 
68.21 
67.12 
66.94 

64.73 
68.62 
62.86 
61.27 
60.86 

^.67 
49.20 


228 
210 
202 
184 
157 


183 

108 

81 

56 

34 

__7 

12 
84 
52 
00 

86 

00 
100 
118 
121 

121 

117 

106 

01 

00 

47 


4BM^ 
49.20  ^ 

49.74  ** 

87 

60.61 


61.85 
63.89 
65.23 

67.28 

60.49 
61.76 
64.06 


124 
164 
184 
206 


237 


39.896 
1.011 


4dM 

-0.146 


+0.059 
-0.31 


--0.008 

+0:68 


&  VfMe  ICaJufii. 

Hag.  3.8 


Rlgbt 


h     m 
9    25 

8 

17.42 
17.88 
18.24 
18.61 
18.68 

18.75 
18.70 
18.56 
18.34 
18.05 

17.71 
17.34 
16.94 
16.65 
16.16 

16.82 
16.61 
16.25 
15.05 
14.92 

14.84 
14.84 
14.90 
16.03 
16.22 

16.48 
16.82 
16.20 
16.64 
17.14 

17.68 
18.26 
18.86 
19.48 
20.09 

■ 

20.60 
21.24 
21.73 


46 
86 
27 
17 
J 

6 
14 
22 
20 
34 

37 
40 
30 
30 
84 

81 
26 
20 
18 
8 

0 

6 

13 

10 


84 
88 
44 
60 
64 

68 

60 
02 
61 
00 

66 

40 


DeeUna- 
tloQ. 


+63  24 


rr 


24.29 
26.60 
27.83 
29.39 
81.70 

84.17 
36.68 
89.13 
41.42 
43.44 

45.12 
46.40 
47.25 


47.63  — 

47.64  • 

56 

46.99 

46.01 

44.62 

42.86 

40.77 

284 


131 
ITS 
206 

231 
247 

2n 
246 
220 
202 
MB 


128 
86 


96 
130 
176 


88.43 
86.85 
88.12 
80.28 
27.88 

24.47 
21.62 
18.87 
16.30 
18.94 

11.87 
10.13 

8.78 

7.87  ^ 

7.43  — 

7 

7.60 
8.06 
9.10 


288 
273 
284 
200 
201 

286 
276 
257 
236 
207 


174 

186 

01 


66 

101 


14.472 
2.234 


46.49 

+1.998 


+0.094 
-0.81 


+0.104 
+0.68 


d  Vnm  Xajoiis. 
Hag.  4.6 


RJgM 
AsonsloiL 


h     m. 
9    27 

8      ' 

29.80 
80.37 
80.84 
81.17 
31.B8 

81.45 
31.38 
31.19 
30.89 
30.50 

30.03 
29.52 
28.96 
28.42 
27.90 

27.41 
26.97 
26.60 
26.30 
26.08 

26.96 
25.92 
26.97 
26.11 
26.36 

26.68 
27.08 
27.67 
28.13 
28.76 

29.45 
30.19 
30.97 
31.75 
32.62 

38.28 
88.98 
34.61 


67 
47 
83 
21 

2 

7 
10 
80 
80 
47 

51 
66 

64 
62 

40 

44 

37 
30 
22 
12 

4 

6 
14 
24 
33 

40 
40 
66 

63 
60 

74 

78 
78 
77 
76 

70 
63 


Declina- 
tion. 


+70  10 


tt 


37.17 
38.74 
40.74 
43.07 
46.66 

48.87 
51.11 
63.76 
56.21 
68.36 


157 
200 

238 
258 
272 

274 
264 
246 
214 
177 


60.12  ,„ 

133 

61.45 

62.29 
62.62  — 
62.45  ^" 

68 

61.77 
60.61  ^^® 
59.02  ** 
67.04  ^^ 
64.72^ 

261 

62.11 
49.29 
46.28 
43.19 
40.05 

36.98 
33.90 
31.00 
28.30 
25.88 


801 
800 
814 
812 

803 
200 
270 
242 
210 


22.06  S 
20.78 
19.98 
19.70  — 

25 


19.95 
20.73 
22.02 


78 
120 


26.240 
2.949 


68.99 
+2.774 


+0.107 
-0.31 


+0.145 
+0.62 
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FOB  THE  VtVER  TBAKBIT  AT  WASfifflGTON. 


Washiaston 
Kean  Tbae. 


Jan.  0.6 
10.6 
20.6 
30.5 

Feb.    9.5 

19.5 
29.5 
Mar.  10.4 
20.4 
30.4 

Apr.  9.3 
19.3 
29.3 

May  9.3 
19.2 

29.2 

Jane   8.2 

18.2 

28.1 

July    8.1 

18.1 
28.0 
Aug.  7.0 
17.0 
27.0 

Sept.  5.9 
15.9 
25.9 

Oct.  5.9 
15.8 

25.8 

Nov.    4.8 

14.7 

24.7 

Pec.    4.7 

14.7 
24.6 
34.6 


Mean  Place 
Sec  5,  Tan  5 


$  Vtut  lCa|«rta. 

Mag.  8.3 


Right 


9    27 


8 

33.376 
33.727 
84.013 
34.233 
84.372 

34.433 
34.415 
34.829 
34.180 
33.978 

83.741 
33.481 
33.210 
32,939 
32.680 

32.444 
32.240 
32.071 
31.940 
31.854 

31.818 
31.827 
31.882 
31.986 
32.135 

32.330 
32.573 
32.860 
33.187 
33.555 

33.960 
34.396 
34.851 
35.320 
35.785 

36.23S 
36.662 
37.046 


861 


319 

140 

61 

18 
86 

140 

»i 

960 
371 

an 


204 

leo 

181 

8d 

86 


9 

55 

104 

140 

196 

MS 

287 
337 
868 
405 

436 
455 
460 
465 

458 


434 
884 


D«2Uiia- 
tloa. 


•*-52    1 


ft 


78 
114 
148 
176 
194 

308 
903 
197 
176 
151 

131 


50 


74.11 
74.89 
76.03 
77.51 
79.27 

81.21 
83.24 
85.27 
87.24 
89.00 

90.51 

91.72 

92.61 

93.11 

93.20  — 
38 

92.92 

92.28 
91.27 
89.97 
88.35 

86.51 
84.44 
82.20 
79.82 
77.37 

74.86 
72.36 
69.89 
67.48 
65.22 

63.17 
61.33 
59.81 
58.62 
67.83 

57.46 
57.52 
58.03 


64 

101 
ISO 
162 
184 

307 
384 
388 
345 
361 

390 
347 
341 
326 
305 


184 

153 

110 

T9 

86 


61 


31.000 
1.626 


94.18 
+1.282 


+0.082 
-0.31 


+0.067 
+0.62 


Mag.  3.6 


AS06D90Oa 


196 


77 
18 


88 

180 
166 

190 

307 
315 
315 


195 


h     tn 
9    Z7 

■ 
35.007 

85.256 
85.452 
35.590 
35.667 

35.685 
35.647 
35.559 
35.429 
35.263 

36.073 
34.866 
34.651 
34.436 
34.227 

34.082 
33.855 
83.701 
83.574 
38.476 

33.413 
33.384  — 
33.394  *^ 
33.444  ^ 
33.537  ^ 

185 


38.672 
33.850 
34.071 
34.331 
34.630 

34.959 
35.311 
35.679 
36.061 
36.418 


58.97 
62.29 
66.71 
69.13 
72.46 

76.61 
78.62 
81.13 
83.40 
186.29 

86.77 

87.84 
88.46 


177 
154 
137 


68 


178 
231 
200 
299 


852 
868 
872 
807 
847 

36.765 
37.083  ^^ 
37.360  ^ 


Dtciiiut- 

tkm. 


--40    6 


tt 


848 


815 


391 
361 


189 

148 

107 
63 


88.66  -^ 
88.40  " 


87.74 
86.66 
86.20 
88.42 
81.35 

79.06 
76.61 
74.07 
71.57 
69.15 

66.94 
65.02 
63.46 
62.36 
61.76 

61.73 
62.26 
63.38 
65.03 
67:19 

69.79 
72.73 
75.92 


66 


106 
146 

178 
307 


245 
354 

350 
342 
231 


192 
156 
110 
60 
_3 

53 
112 
165 
216 
360 

394 
819 


32.761 
1.308 


56.67 
-0.848 


+0.047 
-0.31 


-4).044 
+0.62 


Mag 


6.1 


Right 


h     m 
9    27 


B 

40.026 
40.269 
40.470 
40.621 


3M 


161 
168 


40.724 

51 

46.775 

40.777  — 

40.784  *• 

40.664 


40.544 

40.414 
40.269 
40.121 
39.978 
39.842 

39.722 
39.620 
39.640 
39.484 
39.452 

89.448 
39.471 
39.520 
39.596 
39.701 

39.887 
40.000 
40.192 
40.415 
40.665 

40.940 
41.235 
41.548 
41.869 
42.191 

42.502 

42.795 
43.061 


80 
110 
180 

145 
148 
143 

186 
130 

102 
80 
56 
82 


28 

48 

76 

105 

186 

168 
192 
223 
350 
375 

395 
813 
821 
833 
811 


Decllna- 
tioa. 


+11  88 


ft 


64.94 
<&.60 
62.49 
61.61 
60.99 


184 

111 

88 
63 
88 


60.61 
60.46  — 
60.48    ' 


60.69 
61.00 

61.41 
61.88 
62.88 
62.89 
63.39 

63.88 
64.33 
64.74 
65.11 
66.41 

65.64 
65.80 
65.82  — 
65.72  *® 


31 

a; 

41 

47 
80 
51 
60 
49 

45 
41 
87 
80 
33 

16 


66.48 

66.05 
64.44 
63.63 
62.62 
61.41 

60.02 
58.46 
66.79 
55.05 
63.80 

51.59 
50.00 
48.56 


24 

43 

61 

81 
101 
121 
139 

156 
167 
174 
175 
171 

159 
144 


88.157 
1.021 


77.83 
+0.206 


+0.065 
-0.31 


+0.011 
+0.62 


10Le«iila]I|]ioilt. 

Mag.  4.6 


RlgHt 


h     m 
9    29 


t 

21.788 
22.029 
22.270 
22.453 
22.577 

22.689 
22.639 
22.585 
22.484 
22.344 

22.176 
21.991 
21.799 
21.609 
21.430 

21.270 
21.131 
21.021 
20.941 
20.893 

20.879 
20.899 
20.954 
21.042 
21.166 

21.326 
21.520 
21.748 
22.011 
22.306 

22.630 
22.980 
23.347 
23.726 
24.106 

24.476 
24.828 
25,137 


301 

341 

188 

IM 

63 


0 
54 

101 
140 
168 

185 
192 
190 
170 
160 

180 

110 

80 

48 

14 

20 

55 

88 

134 

160 


194 


383 
385 
324 


350 
367 
879 
380 
370 

347 
314 


Dwsttnft. 


+36  44 


ft 


55.17 
55.15  — 
55.47  " 
56.12  " 
57.04 


92 

115 


58.19 
59.49 
60.87 
62.26 
63.60 


180 
138 
189 
184 
130 


64.80 
65.84^^ 

66.67  ** 
67.25  ^ 

67.68  ^ 

67.66 
67.48 
67.06 
66.39 
65.52 


64.43 
63.17 
61.75 
60.19 
68.49 

56.70 
54.83 
52.89 
60.93 
48.98 

47.08 
45.27 
43.62 
42.16 
40.96 

40.05 
39.48 
39.28 


18 
43 
67 
87 
109 

136 
143 
156 

170 
179 

187 
194 
196 
196 
190 


181 
165 
146 

120 

91 


57 
30 


19.704 
1.248 


72.91 
+0.747 


+0.073 
-0.31 


+0.089 
+0.61 


388 
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FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


'asfainfftoi 
MOiTmii 


•n 
e. 


Jan.  0.6 
10.6 
20.5 
80.5 

Feb.    9.5 

19.4 
29.4 
Uu.  10.4 
20.4 
80.3 

Apr.  9.3 
19.3 
29.3 

Utcy  9.2 
19.2 

29.2 

June    8.1 

18.1 

28.1 

July    8.1 

18.0 
28.0 
Aug.  7.0 
17.0 
26.9 

Sept.  5.9 
15.9 
25.8 

Oct.  5.8 
15.8 

25.8 

Nov.    4.7 

14.7 

24.7 

Dec.    4.7 

14.6 
24.6 
34.6 


If  Canori. 

Mag.  5.5 


Bight 


h     m 
8    28 

^•^*  154 

7.662  *2 

7.761  ^, 

7.808  — 
7 

7.801 

7.745  ■* 


7.649 
7.515 
7.360 

7.193 
7.019 
6.853 
6.699 
6.565 


96 
184 
166 
167 

174 
166 
184 

134 
108 


e.467   ^ 

78 

6.379 
6.331   ^^ 
6.316  — 
6.387  " 

61 

6.388 

81 
114 
144 
171 

■ 

826 
S60 
972 


6.568 
6.727 
6.868 

7.068 
7.328 
7.573 

7.845 
8.139 

8.450 
8.770 
9.097 
9.428 
9.740 

10:036 
10.308 
10.560 


fil 

820 
827 
826 
817 


867 
827 


Dedlina- 
tion. 


+20  42 


ti 


86.78 
36.19 
85.84 


60 
86 


35.68  — 
86.71    ^ 

22 

85.96 
86.28 
86.71 
87.20 
87.70 

88.18 
88.68 
88.99 
89.31 
89.52 

89.65 

89.74 

89.75  — 

39.68     ^ 
15 

23 


86 
48 

40 
60 

48 

46 
86 
82 
21 
18 

9 


89.58 

88.80 
89.00 
88.68 
88.14 
87.64 

86.81 
85.99 
85.08 
83.96 
82.76 

81.51 
80.21 
28.87 
27.58 
26.40 

25.34 
24.48 
28.78 


80 

87 
40 
60 
78 

82 

06 
107 
120 
126 

130 
18t 
129 
118 
106 

91 
30 


Oioombridfe  1466 

Mag.  6.3 


Right 
Asoeaslon. 


h     m 
8    30 

s 

56^23 
56.77 
57.14 
57.86 
57.41 

57.29 
57.03 
56.61 
56.09 
55.48 

54.81 
54.12 
53.42 
52.76 
62.15 

51.62 
51.18 
50.84 
50.62 
50.52 

60.54 
60.67 
60.93 
51.81 

61.78 

52.86 
53.03 
83.77 

54.60 
55.48 

56.40 
57.85 
58.81 
59.24 
6ai4 


60.96 
61.69 
62.81 


64 

87 
22 
J 
12 

26 
42 
62 
61 
67 

69 
70 
66 
61 
68 

44 

84 

22 

10 

2 

13 
26 
88 
47 
68 

67 
74 
88 
88 

92 

06 
96 
93 
90 
82 


Decllm- 
tion. 


+73  54 


ft 


J73 


21.22 
23.42 
25.92 
28.61 
81.39 

34.14 
86.75 
39.11 
41.13 
42.72 

43.83 
44.43 
44.51 
44.06 
48.10 

41.67 
39.83 
37.62 
85.12 
32.39 

29.48 
26.47 
23.48 
20.41 
17.48 

14.68 

12.09 

9.74 

7.70 

6.02 

4.78 
8.89 
3.51 
3.68 
4.25 

5.87 
6.96 
8.97 


220 
250 
269 
278 
275 


861 
286 
202 
160 
lU 


ao 

_8 
46 
96 

148 

184 
221 
250 
278 
291 

801 
804 
802 
298 
280 


260 
236 
204 
168 
120 

84 
_38 

12 

62 

112 

150 


6  Bydsn. 

Mag.  4.2 


Right 
Aaoensiaii. 


h     m 
8    38 


8 

27.418 
27.612 

27.768 
27.855 


194 

146 
97 


27.899  — 

4 


51 
89 


27.895 

27.844 

27.755 

27.633*" 

27.489  *** 
167 

27.332 

27.172 

27.015 

26.870 

26.743 

26.640 
26.562 
26.513 
26.494  — 
26.605   " 

41 

26.546 
26.616 
26.715 
26.841 
26.995 


160 

157 
146 
127 
103 


78 
49 


70 
99 

126 
164 

180 

806 
880 
2S2 
274 
290 

803 

29.088?^ 
29.346** 

86.177  *» 

a9.»M  '*' 


27.175 
27.881 
27.611 
27.863 
28.137 

28.427 
28.780 


29.644 
29.925 


Dwlfauih 
tion. 


+  5  58 


tf 


60.26 

48.78 
47.50 
46.42 
45.65 

44.48 
44.18 


147 

128 

108 

87 

66 

46 

26 


44.07  — 
44.12    * 

16 

44.26 
44.54 
44.90 
45.88 
45.83 

46.37 
46.96 
47.66 
48.21 
4o.o4 

49.44 
50.00 
50.46 
50.62 
U.Ol 

61.02 
60.88 
60.40 
49.74 
48.82 

47.66 
46.32 
44.81 
48.17 
41.68 

86.77 

1 88.14 

36.66 


26 
86 
48 

60 
64 

89 
62 
63 
63 
60 

66 
46 
86 
19 
1 

10 
43 
66 
92 

114 

130 
151 

164 
160 
171 

163 
164 


Mag.  4.5 


Right 


h     m 
8    84 

36'718 
86.905  ^^^ 
87.051  \: 

97 
87.148 

87.192  — 

4 

37.188 
37.137 
37.049 
36.929 
86.786 

86.638 
86.478 
36.316 
86.171 
86.044 

85.989 
85.861 
85.610 


51 

88 

120 

143 

153 

160 
157 
145 
127 

105 

78 
51 


D6ctiiia- 
tion. 


22 
85.788  — 

85.798   ^^ 

37 


85.885 
35.908 
85.999 
86.128 
86.275 

86.455 
36.660 

w0.oa6 

87.136 
37.410 

37.696 
38.000 
88.806 
38.614 


.911 


89.166 
89.441 

wv  .09v 


68 

96 

124 

152 

180 

905 
i26 
252 
972 
280 

801 
806 
106 

297 

278 

252 
214 


+  3  36 


f» 


73.28 
71.69 
70.27 
69.03 
68.02 

67.22 
66.65 
66.24 
66.04 


66.01  — 
11 

66.12 

66.36 

66.71 

67.14 

67.67 


150 
142 
124 
101 

80 


67 
41 
90 
3 


68.28 
68.93 
69.65 
70.40 
71.14 

71.87 
72.56 
73.15 
73.63 
73.95 

74.68 
73.99 
73.65 
73.06 
72.19 

71.07 
69.72 
68.19 
66.51 
64.74 

62.94 
61.19 
69.54 


24 
35 
43 
53 
61 

65 
72 
75 
74 
73 

69 
50 
48 
32 

J? 

9 

34 

59 

87 

112 

135 
153 
168 

in 

180 

175 
165 


Mean  Place 

Seca,Tan6 


5.186 
1.069: 


46.n 
+0.878 


50.902! 
8.60/ 


86.40 

+8.466 


26.866  • 

1.005  : 


60:9? 
+6.105 


34;658 
1.002 


88JB2 
+0.063 


D#«^IM 


+6.066 
-^.24 


+6.015 
+0.80 


44).184: 

-0.24  i 


+0.141 
+0.79 


+0.068  ; 
-0,25    ^ 


+0;004 
+0.78 


+0.066 
-0.25 


+0.003 
+0.78 


APPARENT  PLACES  OF  STARS,  1920. 
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FOR  THB  UPPEB  TRANSIT  AT  WASmNGTON. 


Wtahli 


Ington 

tSto. 


Jan.  0.6 
10.6 
20.5 
30.5 

Feb.    9.5 

19.4 
29.4 
Mar.  10.4 
20.4 
30.3 

Apr.  9.3 
19.3 
29.3 

May  9.2 
19.2 

29.2 

Jone   8.1 

18.1 

28.1 

July    8a 

18.0 
28.0 
Aug.  7.0 
17.0 
26.9 

S^t.  5.9 
15.9 
25.8 

Oct.  5.8 
15.8 

25.8 

Nofv.    4.7 

14.7 

24.7 

Dec.    4.7 

14.6 
24.6 
34.6 


41.725 
41.937 
142.102 
42.214 
42.271 

42.276 
42.280 
42.140 
42.015 
41.863 

41.69S 
41.526 
41.359 
41.202 
41.066 


Mag.  4.7 


P^mffffiii^m^ 


h     m 
8    38 


312 

1«5 

lU 

«7 


46 

90 

l» 

IKS 

166 

173 
167 
167 
196 
U4 


40.962 
40.866 
40.811  22 
40.789  — 
40,796    ^ 

41 


MeanPkce 

Sec  6,  Tan  6 


D^,D«6 


40.837 
40.912 
41.015 
41.149 
41.310 

41.60a 

41.710 

41.963 

42.231 

42.522 

42.830 
43.152 
43.482 
43.811 
44.133 

44.438 
44.713 
44.968 


76 
lOB 
134 
161 
190 

219 
3M 


291 


323 
380 


332 

806 

276 

aio 


BicUiuk 

tiOQ. 


•f21  44 


n 


72:20 
71.62 
71.29 


68 
33 


10 
71.19  — 

71.27    ® 

27 

71.54 
71.96 
72.46 
73.03 
73.60 

74.14 

74,64 
75.08 
75.42 
75.66 

75.81 

76.87  — 
75.84    * 

u 

21 
30 


42 
60 
67 
66 
66 

60 
44 

34 
94 
16 


75.73 
75.62 

75.22 
74.86 
74.39 
73.80 
73.10 

72.29 
71.36 
70.30 
69.12 
67.86 

66.52 
65.15 
63.77 
62.44 
61.21 

60.13 
69.22 
68.56 


86 
47 
69 
70 
81 

98 
106 
118 
136 
134 

137 
138 
183 
128 
106 

91 
67 


89.584 
1.077 


86.67 
40.399 


+0.069 
-0.26 


+0.017 
+0.77 


SCaaeDL 

Mag.  4.2 


R%bt 


b     tn 
8    40 


8 

10.602 
10.814 
10.978 
11.090 
1L147 

11.162 
11.108 
11.021 
10.899 
10.764 

10.691 
10.4^ 
10.262 
10.109 
9.975 

9.865 
9.782 
9.727 


2U 

164 

112 

67 

6 

44 

87 
122 
146 
168 

167 
163 
IfiS 
184 

IK) 

88 

66 


44.10 
43.33 

142.78 
42.44 


28 

9.704  — 

9.712    ^ 
30 


9.761 

9.822 

9.921 

10.051 

10.209 

10.394 
10.606 
10.843 
11.105 
11.388 

U.691 
12.007 
12.331 
12.666 
12.972 

13.271 
13.542 
13.779 


71 

99 

180 

166 

186 

2U 
287 
2fO 


308 


316 
334 
326 
316 


371 
287 


tkXL 


+18  26 


It 


77 
66 
34 


42.83  — 

8 

42.41 
42.64 
42.99 
43.41 
43.88 


23 
36 
42 

47 
47 

46 
41 
37 
80 
38 

18 

to 


44.35 
44.81 
45.22 
45.69 
45.89 

46.12 

46.30 

46.40 

46.44  — 

46.41    ^ 
11 

46.30 

46.10 

45.81 

45.41 

44.89 

44.24 
43.44 
42.61 
41.43 
40.21 

38.89 
37.50 
36.07 
34.66 
33.30 

32.07 
30.99 
80.10 


30 
39 
40 
63 
66 

80 

98 

108 

133 

133 

139 
143 
141 
136 
138 

106 
89 


8.496 
1.054 


67.08 
+0.384 


+0.068 
-0.26 


+0.014 
+0.77 


aPyzidia. 

Mag.  3.7 


Rigkt 


li     fn 
8    40 

24!866  ,^ 

25.046,3, 

26.181  gj 

25.262 

26.284  — 
81 


25.263 
25.171 
26.046 
24.886 
24,701 

24.501 
24.293 
24.087 
23.890 
23.710 

23.651 
23.418 
23.314 
23.243 
23.206 

23.203 
23.236 
23.306 
23.413 
23.666 

23.735 
23.949 
24.195 
24.472 
24.774 

25.095 
25.429 
25.769 
26.104 
26.425 

26.720 
26.981 
27.199 


83 

136 
160 
186 
809 

308 
296 
197 
180 
169 

188 

194 

71 

87 

38 

79 

107 

148 

179 

214 
246 

277 
302 
321 


334 
340 
336 
321 
296 

361 
218 


DecUoa- 
tkm. 


-32  53 


If 


54.09 
57.34 
60.56 
63.70 
66.64 

69.34 
71.74 
73.81 
75.49 
76.79 

77.67 

78.16 

78.21  -^ 

77.86  •* 

77.12  '* 
uo 

76J92 


828 
322 

814 

294 
270 

240 
207 
168 
UO 

88 


48 


146 
176 
201 


233 


911 

240 


74.67 
72-82 
70.81 
68.69 

66,26 
63.85 
«1.45 
59.17 
67.07 

55.24 
53.77 
52:71 
52.13 
52.09  — 

61 

52.60 


210 
189 

147 
106 

5& 


53.63 
55.22 
57.26 
59.73 

62.53 
65.56 
68.74 


103 
169 
204 
347 
280 

303 
318 


22.617 
1.191 


60.87 
-0.647 


+0.048 
-0.26 


-0.028 
+0.77 


ftCanoEi. 

Mag.  4.2 


Right 
Aaonainn. 


8  41 

B 

53.866 
54.084 
54.262 
54.384 
54.448 


57.71 

to 

16 

57.56 

178 

57.64 

9 

122 

57.99 

36 

64 

58.53 

54 

7 

71 

54.465 
54.409 
64.315 
64.183 
64.023 

68.847 
53.663 
53.482 
63.314 
63.164 


46 

94 

132 

160 

176 

184 
181 
168 
150 
124 


Deolina- 
tion. 


+29    2 


I' 


59.24 
60.05 
60.92 
61.79 
62.58 

63.32 
63.92 
64.38 
64.66 


81 

87 
87 
79 

74 

60 
46 
28 


63.040^ 
52.944 

52.881  ^\ 
52.852  —  ; 
52.857    *i 

40  I 


62.897 
52.970 
53.077 
53.214 
53.383 


18 

64.79  — 
3 

64.76 

64.56 

64.23 

63.76 

63.17 


53.582 

53.809 
54.064 
54.345 
54.660 

54.973 
55.312 
55.661 
56.010 
66.361 

56.674 
56.967 
57.223 


73 
107 
137 
169 
199 

227 
255 
281 
305 
32S 

339 
349 
349 
341 
323 


293 
256 


62.45 
61.64 
60.73 
59.72 
58.62 

57.42 
56.15 
54.81 
53.42 
51.99 

50.57 
49.18 
47.87 
46.70 
45.69 

44.89 
44.33 
44.02 


20 
88 
47 
69 
72 

81 

91 

101 

110 

120 

127 
134 
139 
148 
143 

139 
131 
117 
101 
80 

56 

31 


61.647 
1.144 


72.44 
+0.565 


+0.072 
-0.26 


+0.024 
+0,76 
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APPARENT  PLACES  OF  STARS,  1920, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tone. 


Jan. 


Feb. 


0.6 
10.6 
20.5 
30.5 

9.5 


19.5 
29.4 
Mar.  10.4 
20.4 
30.3 

Apr.  9.3 
19.3 
29.3 

May  9.2 
19.2 

29.2 

June    8.2 

18.1 

28.1 

July    8.1 

18.0 
28.0 
Aug.  7.0 
17.0 
26.9 

Sept.  5.9 
15.9 
25.9 

Oct.  5.8 
15.8 

25.8 

Nov.    4.7 

14.7 

24.7 

Bee.    4.7 

14.6 
24.6 
34.6 


Mean  Place 
Sec  a,  Tan  d 


8  Axgnt. 

Mag.  2.0 


Klitht 

A906DSl0CL. 


h  m 
8  42 

8 

32.287 
32.501 
32.642^ 
32.704  — 
82.690  " 

86 


32.604 
32.452 
32.242 
31.985 
31.692 

31.375 
31.045 
80.714 
30.390 
90.084 

29.804 
29.556 
29.347 
29.182 
29.066 


153 

no 

357 
3d8 
S17 

330 
331 
834 
806 
380 


348 
300 
165 
116 
64 

29.002 

28.992  — 

29.040  ^ 

29.146  ** 

29.310  ^** 
331 


29.531 
29.806 
30.129 
30.499 
30.903 

31.334 
31.781 
32.229 
32.664 
33.075 

33.446 
33.763 
34.018 


375 
333 
870 
404 
481 

447 
448 
435 
411 
871 

817 
355 


Declina- 
tion. 


-54  24 


// 


54.29 
58.00 
61.78 
65.54 
69.16 

72.67 
75.68 
78.44 
80.80 
82.70 

84.12 
85.04 
85.46 
85.36 
84.77 

83.69 
82.16 
80.22 
77.91 
75.31 

72.60 
69.54 
66.55 
63.63 
60.86 

58.35 
56.22 
54.54 
53.39 
52.84 

52.93 
53.65 
55.02 
56.98 
59.50 

62.45 
65.77 
69.35 


871 
878 
876 
863 
841 

811 
376 


100 
143 

03 

43 

10 

80 

106 

158 
104 
331 
360 

381 

306 
300 
303 
377 
351 

318 
166 
115 

_?? 

0 

73 
187 
106 
353 
305 


858 


29.457 
1.719 


53.92 
-1.398 


+0.033 
-0.26 


-0.061 
+0.76 


cHydxA. 

Mag.  3.5 


Right 
Asomdon. 


h     m 
8    42 


8 

34.516 
34.717 
34.873 
34.979 
35.033 

35.038 
34.996 
34.913 
34.797 
34.659 

34.506 
34.347 
34.191 
34.045 
33.916 

33.809 
33.728 
33.673 
33.647 
33.660 

33.683 
33.745 
33.835 
33.954 
34.099 

34.272 
34.472 
34.695 
34.943 
35.212 

35.500 
35.802 
36.111 
36.421 
36.723 

37.009 
37.268 
37.494 


301 

156 

106 

54 

_6 

43 

83 
116 
188 
168 

109 
156 
146 
130 
107 

81 
55 

36 

8 


63 

00 

110 

145 

178 

300 

338 
348 

360 
388 

803 
300 
310 
303 
386 


380 


Declina- 
tion. 


+  6  42 


f/ 


145 
138 
105 

85 
63 

43 
33 


36.71 

35.26 
33.98 
32.93 
32.08 

31.46 

31.04 

30.81 

30.74  — 

30.81    ^ 
30 

31.01 

31.29  ~ 

31.66 

32.09 

32.67 


87 
43 
48 
68 

56 
58 

09 
58 
56 

40 
40 


33.10 
33.66 
34.24 
34.83 
35.41 

35.96 
36.45 
36.85 
37.13  - 

37.27  — 

4 

37.23 
36.98 
36.51 
35.79 
34.84 

33.66 
32.28 
30.74 
29.08 
27.38 

25.68 
24.05 
22.52 


36 
47 
73 
05 
118 

188 
154 
166 
170 
170 

163 
158 


32.479 
1.007 


47.66 
+0.118 


+0.064 
-0.26 


+0.005 
+0.76 


o^  Canoxi  (vutm), 
Mag.  5.5 


Risht 


h     m 
8    49 


340 

188 

188 

78 

16 

40 

88 

138 

150 

177 

185 
185 
174 
155 
183 

103 
70 
87 


• 

24.286 
24.526 
24.714 
24.847 
24.920 

24.936 
24.896 
24.808 
24.680 
24.521 

24.344 
24.159 
23.974 
23.800 
28.645 

23.513 

23.411 

23.341 

23.304 

23.302-^ 
81 

23.333 

23.400 

23.499 

23.631 

23.795 

23.989 
24.213 
24.466 
24.746 
25.051 

25.377 
25.720 
26.074 
26.429 
26.777 

27.109 
27.413 
27.680 


67 

00 
183 
164 
104 

334 
358 

380 
806 


343 
354 
855 
848 
333 

804 
367 


DocUna- 
tion. 


+90  52 


t* 


n 

10 
43 

66 
81 

03 
08 
07 
03 
81 

67 
50 


44.66 
44.55 
44.74 
45.16 
45.82 

46.63 
47.55 
48.53 
49.60 
50.42 

51.23 
51.90 
52.40 
52.73  !! 
52.86  — 

4 

52.82 
52.59 
52.20 
51.66 
50.99 

50.18 
49.25 
48.22 
47.07 
45.84 

44.63 
43.14 
41.69 
40.19 
38.68 

37.18 
35.73 
34.39 
33.19 
32.17 

31.40 
30.87 
30.68 


33 
89 
54 

67 
81 

03 
168 
115 
138 
181 

180 
145 
150 
161 
150 

145 
184 
130 
103 
77 

58 
34 


22.092 
1.165 


59.95 
+0.598 


+0.073 
-0.27 


+0.027 
+0.74 


fHydzao. 

Mag.  3.3 


RigM 


h     m 
8    61 


8 

12.032 
12.241 
12.404 
12.518 
12.581 

12.593 

12.558 
12.483 
12.375 
12.241 

12.093 
11.937 
11.782 
11.638 
11.607 

11.398 
11.311 
11.252 
11.219 


300 

163 

114 

63 

13 

85 

75 

106 

134 

148 

166 
155 
144 
131 
100 

87 
69 
83 
3 


11.216  — 

35 
11.241 


11.295 
11.376 
11.486 
11.624 

11.789 
11.980 
12.199 
12.441 
12.707 

12.994 
13.293 
13.604 
13.915 
14.221 

14.511 
14.776 
15.007 


54 

81 
110 
138 
165 

191 
310 
343 
366 

387 

290 
811 
811 
806 
290 

265 
231 


Deollna- 

tiOQ. 


+  6  14 


52.04 
50.55 
49.23 
48.12 
47.23 

46.57 
46.12 
45.87 
45.78 

45.84 

46.03 
46.30 
46.68 
47.13 
47.63 

48.16 
48.74 
49.34 
49.93 
50.53 

51.10 
51.59 
52.00 
52.31 


140 

182 

111 

89 

66 

45 

25 
0 

6 
10 

27 
88 

45 
50 
S3 

58 
60 
50 
60 
57 

40 
41 
81 


14 

52.45  — 


52.41 
52.16 
51.69 
50.97 
50.02 

48.82 
47.43 
45.86 
44.18 
42.48 

40.69 
39.00 
37.43 


as 

47 

72 

95 

130 

139 
157 
168 
175 
174 

160 
157 


10.026 
1.006 


62.99 
+0.109 


+0.063 
-0.27 


4-0.006 
+0.73 


APPARENT  PLACES  OF  STARS,  1920. 


391 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WaBblDston 
Mean  Tone. 


Jan.  0.6 
10.6 
20.5 
30.5 

Feb.    9.5 

19.5 
29.4 
Mftr.  10.4 
20.4 
30.4 

Apr.  9.3 
19.3 
29.3 

May  9.2 
19J2 

29.2 

Jane  8.2 
18.1 
28.1 

Jnly    8.1 

18.1 
28.0 
Aug.  7.0 
17.0 
26.9 

Sept.  6.9 
15.9 
25.9 

Oct.  5.8 
15.8 

25.8 

Nov.    4.8 

14.7 

24.7 

Dec.    4.7 

14.6 
24.6 
34.6 


Mean  Place 
Sec  6,  Tan  5 


D^a,  Dtftt 


I  XSttm  lUfoilt. 
2^.8.1 


Asotniioii. 


h     xn 
8    53 


»7 


161 
87 
15 

N 

lao 

172 
210 


253 
255 
Ml 
293 
195 


158 

116 

78 


s 
46.869 
47.166 
47.398 
47.559 
47.646 

47.661 
47.602 
47.482 
47.310 
47.100 

46.861 
46.608 
46.353 
46.112 
45.889 

45.694 

45.536 

45.420 

45.347  , 

45.319  — 
17 

45.336 

45.399 

45.507 

45.667 

45.851 

46.086 
46.360 
46.673 
47.018 
47.396 

47.800 
48.223 
48.661 
49.101 
49.531 

49.940 
60.316 
50.643 


68 

106 
ISO 
194 
235 

274 
313 
345 
378 

404 

423 
438 
440 
430 
400 

876 
827 


Dedfna- 
tion. 


+48  20 


tt 


66.25 
67.09 
68.26 
69.69 
71.32 

73.09 
74.88 
76.63 
78.26 
79.67 

80.83 
81.69 
82.21 
82.41 
82.25 

81.77 
80.96 
79.87 
78.52 
76.97 

75.22 
73.33 
71.30 
69.22 
67.09 

64.91 
62.78 
60.70 
58.73 
56.89 

55.23 
53.81 
52.65 
51.81 
51.31 

51.20 
51.45 
52.09 


84 
117 
143 
163 
177 

178 
175 
163 
141 
116 

86 
62 
20 

16 
48 

81 
100 
185 
155 
175 

180 
203 
208 
213 
218 

213 


107 
184 
166 

142 

116 

84 

80 
11 

25 
64 


44.322 
1.505 


84.16 
+1.124 


+0.083 


B^,  D^      1-0.27 


+0.062 
+0.73 


ttCanotl. 
Mag.  4.3 


RIglit 
Asoentloii. 


h     m 
8    (4 


s 

8.860 
9.077 


217 
171 


9.248 
9.369  ^'^l 
9.438 


60 
17 


9.465 
9.424 
9.352 
9.244 
9.111 

8.962 
8.804 
8.648 
8.602 
8.369 

8.25$ 
8.170 
8.109 
8.074 
8.070  — 


31 

72 

106 

133 

140 

158 

156 
146 
183 

111 

88 
61 
85 


8.096 
8.149 
8.232 
8.342 
8.482 

8.648 
8.841 
9.061 
9.308 
9.677 

9.866 
10.172 
10.488 
10.806 
11.119 

11.417 
11.690 
11.930 


68 
88 

110 
140 
166 

183 
220 

247 


806 
816 
818 
813 


273 
210 


PeeUiia- 
tlon.^ 


+12    9 


53.28 
52.09 
61.11 
50.36 
49.83 

49.52 
49.40 
49.45 
49.64 
49.92 

60.28 
60.68 
61.11 
51.65 
51.98 

52.40 
62.81 
53.18 
53.52 
53.81 

54.04 
54.20 


110 
96 
75 
68 
81 

13 

5 
10 


4D 
48 
44 
43 
42 

41 
87 
84 


16 
6 


54.26  — 
54.20  • 
54.00  * 


63.64 
53.10 
62.36 
51.44 
60.30 

49.01 
47.68 
46.03 
44.42 
42.82 

41.28 
39.84 
38.56 


54 

74 

92 

114 

129 

143 
155 

161 
160 
154 

144 
128 


6.846 

1.023 


65.40 
+0.216 


+0.065 
-0.27 


+0.010 
+0.73 


b^  Gaxiiue. 
Mag.  5.1 


Right 


h     m 
8    55 

8 

3.954 

4.203 

4.371 

4.463  — 

4.451    * 
83 


168 


4.368 
4.210 
3.986 
3.707 
8.387 

3.036 
2.666 
2.289 
1.916 
1.658 

I  1.224 
0.922 
0.661 
0.445 
0.282 


186 

2M 

279 
830 
851 

370 
377 
378^ 
858 

384 


802 
261 
216 
168 
106 
0.176    „ 

0.132—1 
0.163  ^ 
0.239  * 
0.393  *** 

219 

0.612 
0.896 
1.238 
1.635 
2.075 

2.549 
8.041 
3.539 
4.027 
4.489 

4.908 
5.270 
6.563 


284 

342 
897 
440 

474 

402 
408 
488 
462 
410 


863 


DecUna- 
tioo. 


-58  55 


12.32 
16.02 
19.84 
23.68 
27.43 

30.99 
34.29 
87.26 
89.83 
41.97 


370 


884 

375 
356 

380 
207 
267 
214 
166 


43.63  „^ 
44.80  ^ 
45.44 
45.58  — 


45.19 

44.29 
42.92 
41.11 
38.91 
86.37 

33.59 
30.62 
27.59 
24.57 
21.68 

19.02 
16.70 
14.81 
13.45 
12.66 

12.52 
13.02 
14.18 
15.97 
18.31 

21.17 
24.42 
27.95 


90 


1*7 
181 
220 
254 

978 


207 


802 
280 


180 

136 

79 

14 

50 
116 
179 
284 
286 

825 
858 


0.903 

1.937 


13.30 
-1.659 


+0.030 
-0.28 


-0.077 
+0.72 


jc  UtMB  ICaJoiis. 
Mag.  3.7 


Risbt 

AsosntioiL 


h  in 
8  58 

8 

12.811 
13.109 
13.344 
13.512 
13.605 

13.627 
13.578 
18.468 
13.306 
13.102 

12.872 
12.627 
12.380 
12.142 
11.925 

11.734 
11.579 
11.462 
11.387 


168 
93 
22 

40 
110 
162 1 
204 
280 

245 

247 


217 

101 

155 

117 

75 


11.356  — 
14 

11.370 


11.428 
11.629 
11.674 
11.859 

12.085 
12.350 
12.653 
12.990 
13.358 

13.756 
14.172 
14.603 
15.038 
15.466 

15.873 
16.249 
16.579 


58 

101 
145 
185 
220 

265 
803 
887 
368 

387 

417 

481 
435 
428 

407 


876 
880 


Deolioft- 
tloo. 


+47  27 


ti 


67.90 
68.66 
69.77 
71.14 
72.74 

74.46 
76.24 
77.99 
79.61 
81.05 


76 

111 

187 
160 
173 


178 
176 
162 
144 
110 


82.24 
83.15 
83.73 
83.97  — 
83.87  ^® 

42 

83.45 

74 

102 
128 
150 
170 


82.71 

81.69 
80.41 
78.91 

77.21 
75.37 
73.40 
71.34 
69.22 

67.08 
64.95 
62.88 
60.88 
59.00 

57.31 
65.82 
54.61 
53.69 
53.12 

52.93 
53.12 
53.68 


184 
107 
206 
212 
214 

213 

207 
200 
188 
160 

140 

121 

92 

67 

JO 

19 
66 


10.325 
1.479 


85.95 
+1.090 


+0.082 
-0.28 


+0.051 
+0.71 


392 


APPARENT  PLACES  OF  STARS,  1920, 


FOR  THE  UPPBR  TRANSIT  AT  WASHINGTON. 


VMnTmie. 


Jan.  0.6 
10.6 
20.6 
30.5 

Feb.    9.5 


Mar. 


19.5 
29.4 
10.4 
20.4 
30.4 


Apr. 


9.3 

19.3 

29.3 

May    9.3 

19.2 

29.2 

June    8.2 

18.1 

28.1 

July    8.1 

18.1 
28.0 
Aug.  7.0 
17.0 
27.0 

Sept.  5.9 
15.9 
25.9 

Oct.  5.8 
15.8 

25.8 

Nov.    4.8 

14.7 

24.7 

Dec.    4.7 

14.6 
24.6 
34.6 


Mean  Place 
Sec  9,  Tan  d 


IVd,  D«5 


a^  Vnm  MajocU. 

Mag.  4.9 


Right 
Asoenflion. 


h    m 
9    3 

s  < 
26.23 
26.70 
27.07 
27.32 
27.46 

27.46 
27.36 
27.14 
26.84 
26.46 

26.02 
25.54 
25.06 
24.59 
24.15 

23.75 
23.40 
23.12 
22.91 
22.78 

22.75 
22.78 
22.90 
23.10 
23.38 

23.73 
24.16 
24.65 
25.20 
25.81 

26.45 
27.13 
27.84 
28.55 
29.24 

29.90 
30.51 
31.03 


47 
37 
25 
14 
0 

10 
22 
30 
38 
44 

48 
48 
47 
44 
40 

85 
28 
21 
13 
J 

3 
12 
20 
28 
35 

48 
40 
56 
61 
64 

68 
71 
71 
60 
66 

61 

52 


DecUna- 
tioa. 


+67  27 


tr 


18.00 
19.67 
21.72 
24.06 
26.59 

29.20 
31.77 
34.22 
36.42 
38.30 

39.78 
40.81 
41.36 


167 
206 
234 
253 
261 

257 
245 
220 
188 
148 

103 
55 
6 


41.42  — 

41.00  ^ 
00 

40.10 


38.78 
37.04 
34.97 
32.62 

30.02 
27.25 
24.37 
21.42 
18.47 

15.58 

12.79 

10.18 

7.78 

5.67 


132 
174 
207 
235 

260 

277 
288 
205 
295 
280 


270 
261 
240 
211 
170 

If.  "^ 

no?  «2 
0.97 

0.95  — 

40 


1.44 
2.42 
3.84 


142 


22.594       88.21 
2.608      +2.409 


+0.106      +0.115 
-0.29        +0.70 


icCanoil. 

Mag.  5.1 


Right 
Ascension. 


h    m 
9    3 


Declina- 
tion. 


+10  59 


It 


26.953 
27.176 
27.354 
27.482 
27.561 

27.587 
27.566 
27.502 
27.404 
27.277 

27.132 
26.978 


223 

178 

128 

79 

as 

21 

64 

08 

127 

145 

154 
153 


26.825 
26.680  ^ 
26.546^ 

114 

26.432 
26.337 
26.271  ^ 
26.231   j^ 
26.217  — 

17 


26.234 
26.277 
26^51 
26.451 
26.580 

26.738 
26.923 
27.136 
27.375 
27.640 

27.924 
28.226 
28.541 
28.860 
29.173 

29.474 
29.753 
29.997 


48 

74 

100 

129 

158 

185 
213 
239 
285 
284 

302 
316 
310 
313 
301 

270 
2i4 


15.31 
14.03 
12.95 
12.09 
11.48 

11.07 
10.89 
10.89 
11.03 
11.29 

11.62 
12.01 
12.45 
12.91 
13.39 

13.85 
14.29 
14.72 
15.10 
15.46 

15.75 
15.97 


128 

108 
86 
61 
41 

18 
0 
14 
26 
83 

80 

• 

44 

46 
48 
46 

44 
43 
38 
36 
29 

22 


16.09  — 

16.06    ' 


15.91 

15.58 
15.08 
14.37 
13.45 
12.31 

11.01 
9.55 
7.97 
6.31 
4.64 

3.03 
1.50 
0.14 


15 
33 

50 

71 

03 

114 

130 

146 
158 
166 
167 
161 

153 
136 


24.981 
1.019 


27.31 
+0.194 


+0.065 
-0.29 


+0.009 
+0.70 


Mag.  2.2 


Right 
Asoezision. 


76 
124 
168 
198 
222 


241 
284 
225 
206 


h   m 
9    5 

^•^227 

^^'^  r« 

S.949  ^^ 
6.056  ^3 
6.099  — 

18 

6.081 
6.006 
5.882 
5.714 
5.516 

5.294 
5.058 
4.817 
4.583 
4.358 

4.152 
3.969 
3.813 
3.690 
3.602 

3.552  ^^ 

3.542  — 

3.574  ^ 

3.651   ^^ 

3.771  ^^ 
165 

3.936 

4.146 
4.395 
4.686 
5.009 

5.361 
5.730 
6.111 
6.489 
6.856 

7.197 
7.500 
7.759 


183 

1561 

123 

88t 

50 


210 
240 
201 
328 
352 


381 
378 
367 
341 


250 


DNBCliDft- 

tion. 


-43     6 


ft 


34.09 
37.55 
4U)9 
44.60 
47.09 

51.19 
54.11 
56.69 
58.92 
60.73 

62.12 

63.04 

63.51 

63.53  — 

63.09  ^ 
80 

62.20 


346 
354 
351 
330 
320 

392 
258 
228 
181 
130 

08 

47 


120 
160 


250 


60.91 

59.22 
57.22  ** 
54.93^ 

52.43 

49.81 
47.13 
44.49 
42.00 


262 
268 
264 
240 
227 

39.73 

34.71  — 
9 


34.80 
35.48 
36.76 
38.59 
40.93 

43.69 
46.79 
50.14 


68 

128 
18& 
234 
276 

310 
335 


8.169 
1.370 


33.26 
-0.936 


+0.044 
-0.29 


-0.045 
+0.69 


liag.  3.8 


Right 
Ascention. 


li     m 
9    10 


s 
14.162 
14.384 
14.563 
14.694 
14.774 

14.805 
14.788 
14.729 
14.636 
14.515 

14.377 
14.229 
14.080 
13.937 
13.805 

13.691 
13.596 
13.526 
13.480 


222 
170 
131 
80 
Jl 

17 

50 

03 

121 

138 

148 
140 
143 
132 
114 

05 
70 
46 


13.460  — 

7 

13.467 
13.503 
13.566 
13.655 
13.774 


13.920 
14.095 
14.298 
14.527 
14.782 

15.059 
15.355** 


36 

63 

80 

110 

146 

175 
203 
220 
255 
277 


15.664 

15.977 
16.288 

16.586 
16.860 
17.103 


309 
813 
311 
297 


275 
243 


Declizia- 
tion. 


+  2  38 


tr 


58.99 
57.24 
55.66 
54.28 
53.13 


175 
15S 
138 
115 
92 


68 

47 

26 

9 


52.21 

51.53 

51.06 

50.80 

50.71-^ 
6 

50.77 
50.99 
51.32 
51,75 
52.26 


22 
38 
43 
51 
50 


52.85 
53.50 
54.21 
54.93 
55.66 

56.36 
57.02 
57.59 
58.05 
58.35 

58.47 
58.35 
58.00 
57.37 
56.48 

55.32 
53.91 
52.29 
50.52 
48.64 

46.72 
44.83 
43.02 


65 

71 
72 
73 
70 

66 
57 
46 
30 
12 

12 
85 
63 
80 
116 

141 

162 
177 
188 
192 

180 
181 


12.230 
l.OOI 


69.26 
+0.046 


+0.062 
-0J29 


+0.002 
+0.68 


APPABSJNT  PLACES  OP  STABS,  1920. 
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FOR  THE  UPPER  TBANfilT  AT  WASHII^IPN. 


Wi 


ashftrtttan 


Jan.  0.6 
10.6 
20.6 
30.5 

Eeb.    0.5 

19.5 
29.4 
Mar.  10.4 
20.4 
30.4 

Apr.  9.3 
19.3 
29.3 

May  9.3 
19.2 

29.2 

Jniie   8.2 

18.1 

28.1 

July    8.1 

18.1 
28.0 
Aqg-  7.0 
17.0 
27.0 

Sept.  5.9 
15.9 
25.9 

Oct.'  5.8 
15.8 

25.8 

Nov.    4.8 

14.7 

24.7 

Dec.    4.7 

14.7 
24.6 
34.6 


/Iaviw. 

Mag.  1.8 


AAMnnon. 


b     flu 
9     12 

8 

28.67 
24.03 
24.27 
24.40 
24.40 

24.29 
24.08 
23.77 
23.37 
22.91 

22.40 
21.85 
21.28 
20.71 
20.14 

19.60 
19.10 
18.64 
18.25 
17.92 

17.68 
17.5a 
17.47 
17.51 
17.66 

17.91 
18.26 
18.70 
19.23 
19.82 

20.48 
21.16 
21.86 
22.54 
23.19 

28.78 
24.29 
24.71 


M 
M 
1» 
0 
U 

ai 
ai 

4a 

55 

57 
57 
57 
54 

50 
40 
59 
55 
34 

15 

4 
15 
» 

as 

44 

53 
50 
55 

68 
70 
66 
66 
50 

51 
43 


11.98 
15.61 
19.44 
23.36 
127.24 

31.02 

34.58 
37.87 
40.82 
43.36 

45.42 
47M 
48.08 
48.61 
48.62  — 

54 

46.06 


tkn. 


-69  23 


i» 


353 
383 
802 
358 
878 

366 

830 
a05 
264 
306 


160 

107 

53 


47i)2 
45.47 
43.47 
41.09 

38.41 
35.47 
32.39^ 
29.26 
26.18 

23.27 
20.66 
18.43 
16.67 
15.60 

14.92 
15.01 
15.77 
17.2a 
19.24 

21^ 
24.89 
28.28 


106 
156 

300 


304 

308 
313 
306 
301 

301 
388 
136 
117 
58 


0 

76 

148 

304 

380 

306 


SICasocL 

Mag.  C.6 


h     m 
9     14 


s 

33.141 
33.382 
33.578 
33.723 
33.817 

33.856 
33.845 
33.789 
33.695 
33.572 

33.428 
33,274 
93.116 
32.964 
32.823 


341 

106 

145 

94 


11 

56 

04 

138 

144 


154 

158 
153 
141 
131 

82.702  ^j 

^32.601 

82.525 

82.477 

82.456  — 
7 

32.463 

32.498 

82.563 

82.657 

32.779 

32.931 
33.113 
33.323 
33.660 
33.825 

34.113 
34.422 
34.744 
35.072 
35.899 

35.714 
36.007 
36.^0 


85 
65 

04 
138 
150 

183 
310 
387 
365 


300 


837 

815 


tkxn. 


+18    2 


ft 


29.16 
28.21 
27.50 
27.07 


95 

71 
43 


30 

26.87  — 
a 

26.90 

27.14 

27.52 

28.00 

28.54 


34 
88 
48 
54 
50 

58 
56 
50 
43 
85 

27 
17 


29.13 
29.71 
30.27 
80.77 
31.19 

81«64 
3L81 
31.98 
32,09  — 
82.07    * 


81.98 
31.76 
31.44 
30.98 
3089 


46 


20.65 
28.73 
27.67 
26.46 
25;08 

28.60 
22.02 
20.40 
18.78 
17.24 

15.79 
14.52 
18.45 


74 

09 

106 

in 

188 
148 

158 
163 
103 
164 
145 

117 
107 


i  Axgu. 

Mag.  2.2 


.  Wit 


h     m 
9    14 


285 

208 
124 


118 


8 

59.793 
60.078 
60.286 
60.41Q 
60.449  — 

43 

60.406 
60.288 
60.101  ^ 
59.856^ 
59.664** 

387 

59.237 

58.885 

58.523 
58.158 


Btolfcia- 
tko. 


-58  56 


853 


364 

57,802"* 

887 

67.465 

67.155**® 
66.877 
66.642 
66.454 


18.54 
22.15 
25.93 
29.76 
33.65 

87.20 
40.61 
43.73 
46.48 
48.84 

60.73 

152.13 

53.03 


861 

378 
383 
379 
866 

341 
313 
375 


189 

140 
90 


278 


188 


39 

58.42  — 
53.30  " 

64 

62;66 


184 

66.820  „ 

77 

66.243    ' 

66.229  — 

66,281  " 

66.400  "• 
187 

66.667 
56.841 
57.157  ^^^ 

375 


854 


57.532 
57.966 

58.419 
58.910 
59.413 
69.912 
60J92 

60.835 
61.228 
61.569 


434 

463 

491 
608 
400 
48Q 
448 


881 


51.53 

49.94 
47.93 
45.67 

42.91 
40.04 
37.06 
34.05 
31.12 

28.38 
125.94 
23.89 
22.33 
21.33 

20.96 
21.22 
22.15 
28.70 
25.84 

28.51 
31.6i 
35.09 


113 

150 
301 


387 


801 


374 


344 


156 

100 
87 


03 
155 
314 


810 

848 


40Ly]ioi8. 

Mag.  3.3 


Right 


h     m 
9    16 


8 

13.288 
13.558 
13.782 
13.947 
14.053 

14.098 
14.083 
14.017 
13.907 
13.759 

13.586 
13.401 
13.211 
13.026 
12.855 

12.703 
12.574 
12.477 
12.412 
12.380 

12.380 
12.414 
12.485 
12.588 
12.726 

12.895 
13.099 
13.338 
13.606 
18.906 

14.230 

14.578 
14.941 
15.312 
15.679 

16.066 

16.368 
16.667 


270 
224 
165 
106 
45 


15 

66 

110 

148 

173 

185 
190 
185 
171 
152 

129 

97 

65 

32 

0 

34 

71 

103 

138 

160 

204 
239 
268 
300 
324 

348 
363 
371 
367 
357 

332 
299 


Declixuk 
tion. 


+34  43 


37.09 

37.06  — 

37.35  ^ 

37.93  ^ 

38.75.  ^ 
102 


39,77 
40.96 
42.21 
43.47 
44.65 

45.74 
46.63 
47.36 
47.84 
48.12 

48.13 
47.93 
47.49 
46.87 
46.03 

45.05 
43.89 
42.60 
41.19 
39.64 

37.90 
36.28 
34.52 
32.71 
30.92 

29.15 
27.47 
25.91 
24.55 
23.42 

22.58 
22.03 
21.79 


110 

135 
126 
118 
109 


78 

48 

28 

_1 

20 
44 

63 
84 
98 

116 
130 
141 
155 
165 

in 

176 
181 
179 
177 

168 
156 
136 
118 

84 


55 

34 


Mean  Place 
Sec  5,  Tan  5 


19.670 
2.841 


16.29 
-2.659 


31.191 
1.052 


42.81 
+0.826 


66.802 
1.938 


20.74 
-1.661 


11.193 

1.217 


64.03 
+0.693 


+0.014 
-0.30 


-0.132 
+0.67 


+0.067 
-0.80 


+0.016 
+0.66 


+0.032 
-0.30 


-0.083 
+0.66 


+0.073 
-0.30 


+ao35 

+0.66 


394 


APPAKENT  PLACES  OP  STARS,  1920. 


FOB  THE  UPPER  TRAlinsiT  AT  WASHINGTON. 


Wasbington 
Mean  Tune. 


Jan.  0.6 
10.6 
20.6 
80.5 

Feb.    9.6 

19.5 
29.5 
Mar.  10.4 
20.4 
30.4 

Apr.  9.3 
19.3 
29.3 

May  9.3 
19.2 

29.2 

June    8.2 

18.2 

28.1 

July    8.1 

18.1 
28.0 
Aug.  7.0 
17.0 
27.0 

Sept.  5.9 
15.9 
25.9 

Oct.     5.9 

15.8 

26.8 

Nov.    4.8 

14.7 

24.7 

Dec.    4.7 

14.7 
24.6 
34.6 


Mean  Place 
Sec  Sy  Tan  S 


^Fyzidte. 

Mag.  4.9 


Right 
Ascension. 


h     tn 
9    17 


8 

68.886 
69.111 
69.289 
69.416 
59.490 

69.610 
69.481 
59.409 
59.299 
59.161 

59.003 
68.833 
58.658 
58.486 
68.824 

68.177 
68.048 
67.943 
57.862 
67.809 


226 

178 

127 

74 

^ 

20 
72 
10 
88 
88 

70 
75 
72 
62 
47 

20 
Oft 
81 
68 


32.99 
36.95 
38.91 
41.78 
44.60 

47.01 
49.24 
61.18 
62.81 
64.08 

56.01 

156.58 

65.79  — 

55.66  ^' 

65.19  *^ 
79 

54.40 


67.783 

67.788  ^ 

67.826  " 

67.895  '* 


67.997 

58.136 
68.307 
68.513 
58.761 
59.018 

59.313 
59.627 
59.952 
60.284 
60.610 

60.919 
61.203 
61.453 


102 
130 

171 
208 
238 

267 
295 


314 
325 
332 
326 
300 

284 
250 


BeoUna- 
tkm. 


-26  37 


ft 


296 
296 
287 
272 
261 


223 
194 
163 
127 


57 


63.31 
61.94 
50.34 
48.65 

46.63 
44.62 
42.61 
40.66 
38.86 

37.28 
35.98 
36.05 
34.54 


109 
137 
160 
179 
102 

201 
201 
105 
180 
158 


130 
03 
51 

84.48  — 

43 

34.91 
85.83 
37.28 
89.07 
41.28 

48.81 
46.67 
49.47 


92 
140 
184 
221 
258 

270 
200 


56.838 
1.109 


29.22 
-0.480 


Mag.  2.2 


Rlgbt 
Ascension. 


h     m 
9    28 


8 

41.301 
41.580 
41.715 
41.862 
41.940 

41.980 
41.971 
41.920 
41.884 
41.719 

41.687 
41.441 
41.292 
41.146 
41.009 

40.887 
40.780 
40.696 
40.637 
40.699 

40.688 
40.005 
40.648 
40.721 
40.821 

40.963 
41.113 
41.304 
41.626 
41.772 

42.046 
42.839 
42.648 
42.961 
43.272 

43.675 

43.864 
44.108 


220 

185 

137 

88 

40 

0 

61 

86 

115 

182 

146 
140 
146 
187 
122 

167 
84 
60 
38 
11 

17 

48 

78 

100 

182 

160 
101 
222 
246 
274 


300 
318 
311 
303 

270 

240 


Declina- 
tion. 


-  8  18 


»/ 


47.63 
49.91 
62.10 
54.12 
65.96 

67.53 
68.86 
60.94 
60.75 
61.31 

61.66 
61.72  — 
61.60  " 


228 
210 
202 
184 
157 


133 

106 

81 

56 

84 


61.26 
60.74 

60.05 
69.20 
68.21 
67.12 
65.94 

64.78 
68.62 
52.85 
61.27 
60.86 

40.67^^ 

49.20^ 

40.04  — 

49.20  ^* 

49.74  ** 
87 

60.61 


34 
62 
60 

85 

00 
100 
118 
121 

121 

117 

106 

01 

60 


61.86 
68.39 
55.23 
b7J2& 

69.49 
61.76 
64.06 


124 

164 
184 
206 

221 

227 

230 


89.396 
1.011 


40.00 
-0.146 


+0.053        -0.024      +0.059 
-0.30  +0.65       1-0.81 


-0.008 
+0.68 


h  Vmm  Kajotto. 
Mag.  3.8 


Right 
Ascension. 


h     in 
9    25 

s 
17.42 
17.88 
18.24 
18.51 
18.68 

18.75 
18.70 
18.66 
18.34 
18.05 

17.71 
17.84 
16.94 
16.65 
16.16 

16.82 
15.61 
15.25 
15.05 
14.92 

14.84 
14.84 
14.90 
16.08 
15.22 

16.48 
15.82 
16.20 
16.64 
17.14 

17.68 
18.26 
18.86 
19.48 
20.09 

• 

20.69 
21.24 
21.73 


46 
36 
27 
17 
_7 

5 
14 

22 
20 
34 

37 
40 
30 
38 
84 

81 
26 
20 
18 
8 

0 

6 

18 

10 

26 

34 
38 
44 

50 
64 

58 

60 
62 
61 
60 

65 

40 


Declina- 
tion. 


+63  24 


tt 


24.29 
26.60 
27.33 
29.39 
31.70 

84.17 
36.68 
39.13 
41.42 
43.44 

46.12 
46.40 
47.25 


131 
173 
206 
231 
247 

251 
245 


202 
168 

128 
85 


88 

47.63  — 

47.64  ® 

55 

46.99 
46.01 
44.62 
42.86 
40.77 


38.43 
8&.86 
33.12 
30.28 

27.38 

24.47 
21.62 
18.87 
16.80 
13.94 

11.87 

10.13 

8.78 

7.87 

7.43 

7.80 
8.06 
9.10 


96 
130 
176 
200 
284 

268 
273 
284 
200 
201 

286 

275 
287 
236 
207 

174 

185 

01 

_44 

7 

56 
104 


14.472       46.40 
2.234      +1.998 


+0.094      +0.104 
-0.81        +0.68 


d  TSnm  XaJoiU. 
Mag.  4.6 


AflorastoD. 


h     m 
9    27 

8      ' 

29.60 
30.87 
80.84 
81.17 
81.38 

31.45 
81.88 
81.19 
30.89 
80.50 

30.03 
29.52 
28.96 
28.42 
27.90 

27.41 
26.97 
26.60 
26.80 
26.08 

25.96 
25.92 
25.97 
26.11 
26.85 

26.68 
27.08 
27.67 
28.13 
28.76 

29.45 
30.19 
80.97 
81.75 
32.62 

38.28 
33.98 
84.61 


57 
47 
S3 
21 

7 

7 
10 
30 
80 
47 

51 
56 
54 
62 
40 

44 

87 
30 
22 
12 

4 

6 
14 
24 
83 

40 
40 
56 

63 

60 

74 

78 
78 
77 
76 

70 
63 


Declina- 
tion. 


+70  10 


»/ 


87.17 
88.74 
40.74 
43.07 
45.65 

48.37 
51.11 
53.75 
56.21 
58.35 

60.12 
61.45 
62.29 
62.62 
62.45 

61.77 
60.61 
59.02 
57.04 
64.72 

62.11 
149.29 
46.28 
43.19 
40.05 

36.93 
83.90 
31.00 
28.30 
25.88 


157 


272 


274 
264 
246 
214 
177 


133 

94 

— 
17 

68 

116 
150 
106 


201 


801 
300 

314 
312 

803 

890 
870 
842 
810 
23.78  ,„ 
22.06'" 

128 
20.783^ 

19.98  ^ 
19.70  — 

23 

19.95 
20.73 
22.02 


78 
129 


26.24^ 
2.949 


68.90 
+2.774 


+0.107 
-0.81 


+0.145 
4-0.62 
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FOB  THE  JTPFSK  TltAlffilT  AT  WASHINGTON. 


WashioKton 
MaaaTmie. 


Jan.  0.6 
10.6 
20.6 
30.5 

Feb.    9.6 

19.5 
29.5 
Mar.  10.4 
20.4 
30.4 

Apr.  9.3 
19.3 
29.3 

May  9.3 
19.2 

29.2 

Jane   8.2 

18.2 

28.1 

July    8.1 

18.1 
28.0 
Aug.  7.0 
17.0 
27.0 

Sept.  5.9 
15.9 
25.9 

Oct.  5.9 
15.8 

25.8 

Nov.    4.8 

14.7 

24.7 

Bee.    4.7 

14.7 
24.6 
34.6 


^  USM  ICafMls. 

Mag.  3.3 


Risht 


Mean  Place 
Sec  «,  Tan  5 


h     m 
9    27 


8 

33.376 
33.727 
34.013 
34.232 
34.873 

34.433 
34.415 
34.329 
34.180 
33.978 

83.741 
33.481 
33.210 
32.939 
32.680 

32.444 
32.240 
32.071 
31.940 
31.854 

31.818 
31.827 
31.882 
31.986 
32.135 

82.330 
32.573 
32.860 
33.187 
33.555 

83.960 
34.396 
34.851 
35.320 
35.785 

36.238 
36.662 
37.046 


861 
986 
tl9 
140 

18 

86 
148 
902 

987 

960 
971 
971 


204 

160 

181 

86 

86 


0 

65 

104 

140 

106 


987 
897 
868 
406 

436 
465 
460 
465 

450 

494 


DecUoa- 

tlOQ. 


+52    1 


78 
114 
148 
176 
194 

908 
903 
107 
176 
161 

181 

80 
60 


1 74.11 
74.89 
76.03 
77.51 
79.27 

81.21 
83.24 
85.27 
87.24 
89.00 

90.51 

91.72 

92.61 

93.11 

93.20  — 
98 

02.92 

92.28 

91.27 

89.97 

88.35 

86.51 
84.44 
82.20 
79.82 
77.37 

74.86 
72.36 
69.89 
67.48 
65.22 

63.17 
61.33 
59.81 
58.62 
57.83 

57.46 
67.52 
58.03 


64 
101 
180 
162 
184 

907 
994 


945 

961 


947 
941 


Mag.  3.6 


Blg^t 


905 

184 

162 

110 

TO 

88 

7 
51 


h     tn 

9  tr 

'■ 

85.007 
85.256 
85.452 
35.590 
35.667 

35.685 
35.647 
35.559 
35.429 
35.263 

35.073 
34.866 
34.651 
34.436 
34.227 

34.082 

33.855 

83.701 

33.574 

33.476  ^ 
68 

33.413  ^ 

33.384  — 

33.394  ** 

33.444  ^ 

33.637  ^ 

186 


196 

188 

77 

J8 

88 
88 

180 
166 
106 

907 
916 
215 


106 


177 
154 

197 


31.000 
1.626 


94.18 
+1.282 


33.672 
33.860 
34.071 
34.331 
34.630 

34.969 
36.311 
35.679 
36.061 
36.418 

36.766 
37.083 
37.360 


178 
221 
260 
200 


852 
868 
873 
867 
847 

818 
277 


Dtcttoai- 
tion. 


-40    6 


68.97 
62.29 
65.71 
69.13 
72.46 

76.61 
78.62 
81.13 
83.40 
85.29 

148 
^'^^  107 

87.84  ^ 
88.46^, 
88.66  — 


815 


901 


88.40 

87.74 
86.66 
86.20 
83.42 
81.85 

79.06 
76.61 
74.07 
71.67 
69.16 

66.94 
65.02 
63.46 
62.36 
61.76 

61.73 
62.26 
63.38 
66.03 
67:i9 

69.79 
72.73 
76.92 


66 


106 
146 

178 
907 


945 
964 
980 
942 
921 


102 

166 

110 

60 

3 

68 
112 

166 
216 
980 

904 
810 


32.761 
1.308 


58.67 
-0.843 


+0.082 
-0.31 


+0.067 
+0.62 


+0.047 
1-0.31 


-0.044 
+0.62 


fLeoBii. 

Mag.  5.1 


Right 


h     m 
9    27 


8 

40.025 
40.269 
40.470 
40.621 
40.724 


M4 


161 
166 


61 

40.775 

40.777  — 

40.784  ^ 

40.664  ^ 

40.544"^ 
180 

40.414 

40.269*** 

40.121  *^ 

39.978  ^^ 

39.842** 

190 

39.722 
39.620 
39.640 
39.484 
39.452 


39.448 
39.471 
39.620 
39.696 
39.701 

39.887 
40.000 
40.192 
40.415 
40.665 

40.940 
41.235 
41.648 
41.869 
42.191 

42.502 
42.795 
43.061 


162 

80 
06 
82 

4 

23 

40 

76 

106 

196 

168 
102 
K8 
250 
975 

206 
813 
821 


311 


DecUuh 

tioo. 


+11  38 


64.94 
63.60 
62.49 
61.61 
60.99 


184 

111 

88 

69 


60.61 
60.45  — 
60.48    ' 


60.69 
61.00 

61.41 
61.88 
62.88 
62.89 
63.39 

63.88 
64.33 
64.74 
65.11 
66.41 

66.64 
65.80 
65.82  — 
65.72  *^ 


21 

41 

47 
60 
81 
50 
40 

45 
41 
87 
80 
93 

16 


65.48 

66.06 
64.44 
63.63 
62.62 
61.41 

60.02 
58.46 
56.79 
55.06 
63.30 

61.69 
60.00 


24 

48 

61 

81 

101 

121 

130 

166 
167 
174 
175 
171 

180 
144 


48.66""   26.137 


88.157 
1.021 


77.33 
+0.206 


+0.066 
-0.81 


+0.011 
+0.62 


10  LeoAis  Misto^M. 
Mag.  4.6 


Right 


h     m 
9    29 


8 

21.738 
23.029 
22.270 
22.463 
22.677 

22.639 
22.639 
22.686 
22.484 
22.344 

22.176 
21.991 
21.799 
21.609 
21.430 

21.270 
21.131 
21.021 
20.941 
20.893 

20.879 
20.899 
20.954 
21.042 
21.166 

21.326 
21.620 

21.748 
22.011 
22.306 

22.630 
22.980 
23.347 
23.726 
24.106 

24.476 
24.828 


901 
ail 

188 

194 

69 


0 
64 

101 
140 
168 

185 
102 
100 
179 
160 

180 

110 

80 

48 

14 

90 

65 

88 

194 

160 


104 


903 
905 
324 

360 
367 
370 
380 
370 

347 
314 


DteUna- 


+36  44 


n 


56.17 
55.15  — 
55.47  ** 
56.12 
67.04 


68 
•9 

115 


58.19 
59.49 
60.87 
62.26 
63.60 

64.80 
66.84 
66.67 
67.25 
67.68 

67.66 
67.48 
67.06 
66.39 
66.52 

64.43 
63.17 
61.76 
60.19 
68.49 

66.70 
54.83 
52.89 
50.93 
48.98 

47.08 
45.27 
43.62 
42.16 
40.96 

40.06 
39.48 
39.28 


130 
188 
180 
184 
190 


104 
88 

58 

33 

8 

18 
42 
«7 
87 
100 

196 
149 
166 
170 
179 

187 
104 
196 
195 

190 

181 
166 
146 

120 
91 


67 
90 


19.704 

1.243 


72.91 

+0.747 


+0.073 
-0.31 


+0.069 
+0.61 


396 


APPARENT  PLACES  OF  STARS,  1920. 


FOB  THE  UPPEB  TRANSIT  ifl?  WASHINGTON. 


Washington 
M«an  T&n«. 


J«n. 


Feb. 


0.6 
10.6 
20.6 
30.5 

9.5 


19.5 
29.5 
Mar.  10.4 
20.4 
30.4 

Apr.  9.4 
19.3 
29.3 

May  9.3 
19.2 

29.2 

June    8.2 

18.2 

28.1 

July    8.1 

18.1 
28.1 
Aug.  7.0 
17.0 
27.0 

Sept.  5.9 
15.9 
25.9 

Oct.  5.9 
15.8 

25.8 

Nov.    4.8 

14.8 

24.7 

Dec.    4.7 

14.7 
24.6 
34.6 


Mean  Place 
Sec  B,  Tan  6 


D^a,  Di#a 


oLeoniB. 

Mag.  3.8 


Right 
Asoflmsfon. 


b  m 
9  36 


s 

54.806 
55.054 
55.262 
55.423 
55.584 


US 

208 
161 
111 

dO 

55.594 
55.605  — 
55.571  ^ 
55.499  " 
55.397  ^^ 

126 

55.272 
55.133 
54.989 
54.847 
54.712 

54.591 
54.486 
54.402 
54.341 
54.302 

M.290 
54.304 
54.344 
54.411 
54.506 

54.631 
54.785 
54.968 
55.182 
55.424 

55.694 
55.985 
56.295 
56.614 
56.936 

57.250 

57.545 
57.813 


130 

144 
142 
136 
121 


105 
84 
61 

ao 

12 

14 

40 

67 

05 

125 

154 
183 
214 
242 
270 

201 
310 
310 
322 
314 

205 

268 


I>eclinar 
tion. 


+10  14 


It 


73.27 
71.83 
70.62 
69.63 
68.91 


144 
121 

09 
72 
49 


68.42 
68.18 
68.14  — 
68.26 
68.54 


24 
4 

12 
28 
38 


68.92 
69.37 
69.86 
70.39 
70.92 

71.44 
71.93 
72.40 
72.83 
73.20 

73.50 
73.70 


45 
40 
53 
53 
52 

40 
47 
43 
37 
30 

20 


73.80  — 
73.78     ^ 


73.59 

73.24 
72.69 
71.92 
70.95 
69.76 

68.37 
66.81 
65.11 
63.33 
61.52 

59.74 
58.07 
56.54 


10 
35 

55 

77 

07 

110 

130 

156 
170 
178 
181 
178 

167 
158 


52.984 
1.016 


85.38 
+0.181 


+0.064 
-0.32 


fO.OlO 
+0.58 


tfAnttiio. 

Mag.  5.0 


Right 
AscensioiL 


h     m 
9    40 


40.092 


248 


40.340 
40.543^ 
40.695  "* 
40.796  *** 

40.840 
40.836 


40.786 
40.697 
40.575 

40.431 
40.270 
40.102 


60 

60 
122 
144 

161 
168 
160 


39.933 
39.771  ^^ 

.154 

89.617 
39.479  ^ 
39.360  ^^* 
39.262  ^ 
39.189  '^ 

48 

39.141 

39.124  — 

39.137  ^ 

39.182  ^ 

39.261  ^* 
116 

39.377 

39,528  *** 


39.715 
39.939 
40.197 

40.484 
40.796 
41.126 
41.462 
41.799 

42.124 
42.427 
42.696 


187 

224 
258 

287 


312 
320 
337 
337 
325 

303 
260 


Declina- 
tion. 


-27  24 


It 


12.07 
15.04 
18.04 
21.00 
23.83 

26.46 
28.86 
30.97 
32.78 
34.24 


300 
206 
283 
293 

240 
211 
181 
146 


112 

35.36 
36.12 
36.53 
36.58  — 
36.29 


7& 

41 

5 


35.66 
34.71 
33.46 
81.97 
30.25 

28.38 
26.40 
24.38 
22.39 
20.51 

18.82 

17.39 

16.31 

15.62 

15.39  — 
25 

15.64 

16.39 

17.62 

19.31 

21.41 

23.86 
26.56 
29.44 


64 

04 
126 
140 
172 
187 

t08 

202 
190 
188 
160 

143 

108 

69 


75 
123 
160 
210 
246 

270 

288 


38.100 
1.126 


9.51 
-0.519 


+0.053 
-0.33 


-0.028 
+0.67 


<L«Mila. 

Mag.  3.1 


Right 
Asonsion. 


h  m 
9  41 


8   ' 

20.667 
20.937 
21.166 
21.341 
21.466 

21.536 
21.552 
21.522 
21.449 
21.339 

21.204 
21.052 
20.896 
20.739 
20.591 

20.455 
20.337 
20.241 
20.169 
20.124 

20.ZOd 

20.114 
20.154 
20.223 
20.322 

20.451 
20.613 
20.806 
21.031 
21.288 

21.573 
21.880 
22.210 
22.549 


270 


176 
126 

70 


J6 

80 

73 

110 

186 

182 
156 
157 
148 
136 

118 
06 
72 
45 

JO 

0 

40 

60 

90 

120 

162 
198 
225 
257 
285 

307 

330 
339 
343 


22.892 

337 

23.229 
23.548  ^^* 
23  838*° 


'■ 


Declina- 
tion. 


+24    8 


It 


20.08 
19.32 
18.85 


76 

47 


18.71  ~ 
18.86  " 

36 
19.21 
19.81 
20.55 
21.41 
22.29 

23.19 
24.03 
124.78 
25.41 
25.94 

26.80 
26.49 


60 
74 
86 
88 

00 

84 
75 
68 
58 
86 

10 
8 


26.57  — 
26.47   *® 


26.22 

25.82 
25.26 
24.56 
23.68 
22.67 

21.51 
20.19 
18.76 
17.17 
15.50 

13.76 

11.97 

10.19 

8.48 

6.90 

5.51 
4.33, 
3.43 


26 

40 

56 

70 

88 

101 

116 

132 
144 
158 

167 
175 

178 

178 
171 
168 
180 

118 

00 


18.824 
1.096 


35.51 
+0.448 


+0.068 
-0.33 


+0.025 
+0.57 


vAzfiis. 
Mag.  3.2 


Right 
AMaoslon. 


h     kn 
9    45 

s 

9.50 

9.88 

10.17 

10.38 

10.49 

10.49 
10.40 
10.24 
10.00 
9.69 

9.34 
8.95 
8.53 
8.09 
7.66 

7.23 
6.82 
6.44 
6.10 
5.81 

6.57 
5.40 
5.32 
5.30 
5.36 

5.51 
5.75 
6.06 
6.46 
6.93 

7.45 
8.02 
8.61 
9.21 
9.79 

10.36 

10.86 
11.27 


38 
29 
21 
11 
0 

9 
16 
24 
31 
35 

39 
42 
44 
43 
43 

41 
38 
34 
29 
24 

17 
8 
2 

6 
15 

24 
31 
40 
47 
52 

57 
50 
00 
58 
56 

50 
42 


Declina- 

tiOD. 


-64  41 


ft 


349 
370 


57.88 
61.33 
65.03 
68.87 
72.75 

76.58 
80.25 
83.69 
86.82 
89.60 

91.96 
93.86 
95.26 
96.15  „ 

37 

96.52  — 

17 

96.35 
95.67 
94.48 
92.82 
90.74 


367 
344 
3U 
278 
236 

190 
140 


119 
166 


M4 


88.30 
85.58 
82.65 
79.61 
76.58 

73.65 
70.94 
68.54 
66.58 
65.13 


27a 

283 

304 
303 
293 


271 
340 
106 
143 
85 

64.28  ^ 
23 

64.05  — 

64.48  ** 
65.57  ** 

67.29  ^^ 

220 

69.58 
72.38 
75.60 


280 


6.191 
2.340 


62.78 
-2,116 


+0.030 
-0.33 


-0.117 
+0.56 


APPARENT  PLAOBB  OF  STARS,  1920. 
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FOK  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wasbinctoa 


Jan.  0.6 
10.6 
20.6 
80.6 

Feb.    9.5 

19.5 
29.5 
l&r.  10.4 
20.4 
S0.4 

Apr.  9.4 
19.3 
29.3 

May  9.3 
19.2 


June 


July 


Aug. 


29.2 

8.2 
18.2 
28.1 

8.1 

18.1 
28.1 
7.0 
17.0 
27.0 


Sept.  5.9 
15.9 
25.9 

Oct.  6.9 
15.8 

25.8 

Nov.    4.8 

14.8 

24.7 

Dec.    4.7 

14.7 
24.6 
S4.6 


Mag.  3.9 


Right 


h    m 

9 

2i.Me 

21.792 
22.153 
22.433 
22.624 


22.722 
22.727 
22.646 
22.487 
22.263 

21.9S7 
21.676 
21.343 
21.006 
20.677 

20.360 
20.000 
19.850 
19.656 
19.512 

19.421 
19.385 
19.407 
19.485 
19.623 

19.817 
20.068 
20.375 
20.737 
21.149 

21.608 
22.106 
22.633 
23.180 
23.731 

24.270 
24.781 
25.247 


in 

96 

S 

81 
159 


278 


81S 


887 


8» 

310 

194 

144 

91 

36 

28 

76 

|S6 

194 


607 
66S 

#W 
459 


Deelina- 

tiOD. 


96 
186 
176 


210 


i7i\ 
M7 
661 
6» 

611 


+69  24 
tf 

3&25 
36.18 
S7.56 
80.32 
4L4D 

48.68 
46.07 

«.47 
60.77 

62.86 

188 

64.69 
56.17  ^^ 
57.25^ 
57.90 
58.11  — 

64 

67.87 
67.20 
66.12 
54.66 
62.86 

50.75 
48.40 
45.84 
43.13 
40.82 

37.46 
34.68 
31.76 
20.05 
26.52 

24.21 
22.19 
20.53 
19.26 
18.44 

18.11 
18.27 
48.98 


OSeitantte. 

Mag.  6.0 


Right 


D«eUiia- 
tion. 


67 
106 
146 
180 
211 

285 


271 

281 
987 


271 


881 

208 

166 

127 

82 

83 

16 


h    m 
9  47 

9 

14.006 
14.262 
14.460 
14.623 
14.737 


247 


168 

114 

66 


14.802 

14.819  — 

14.793  ^ 

14.729  " 

14.686  •• 
117 

14.619 

14.388  **^ 

14.261**^ 

14.118  ^ 

13.980  ^'^ 
a2l 

18.860 

18;751 

18.660 

13.600 

18.641 


106 
91 
70 


61 


18:6(16 
13.516  ^ 
13.540 }  *' 
13.601 

13.071  * 

609 

13.780: 
18.980  ** 
14.002?" 
14.294^ 
14w528?* 

14.787  * 


15j071 
15.376 
15.680 
16.006 


284 

$04 
114 
617 


llO 
16.3t6  \ 
16j660^ 

I 


-  3  52 


tt 


12.42 
14.53 
16.62 
18.34 
19.94 

21.81 
22.42 
23.29 
23.91 
24.81 

24.40 
24.48 
24.29 
28.96 

23^ 

22.84 
22.11 
21.29 
20.80 
10,46 

18.51 
17.67 
16.69 
16.91 
15.29 

14.94 
14.08 
14.68 
15.04 
15.71 

16.69 
17.99 
19.57 
21.88 
28.37 

26.49 
27.65 
20.78 


211 
196 
188 
160 
187 


111 
87 
62 

40 

i? 

1 

19 
84 

66 
62 

76 
82 

90 
96 
95 

M 

66 
78 


MLeoBlB. 

Mag.  4.1 


Right 
Asoviskyii. 


h     m 
9    48 


a 

14.819 
15.099 
15.336 
16.523 
16.667 


280 


187 

164 
78 


n 

6 

86 
67 

98 

180 
166 

lU 
196 
212 

216. 
216^ 


16.785 
15.759  — 
15.733  '^ 


15.663 
15.667 

15.^4 
15.273 
15.114 
14.963 
14.799 

14.658 
14.585 
14.431 
14.353 
14.300 

14.274 

14.276 
14.308 
14:'370 
14.462. 


70 
il06 
186 

161 
150 

161 
164 
141 

186 
104 

76 


98 


14.686 
14.742 
14.930 
15.162 
1&405 

15.^8 
15.908 
16.328 


^56 
188 

228 

268 

to 

810 
680 
»44 


10.072 

17.081 

644 

17.865  L^ 

17.692  r* 

17.992  f* 


Declina- 
tion. 


+26  22 


ff 


86 
6 


47.83 

47.15 

46.79 

46.73  — 

46.98  * 
50 

47.48 

48JK1 

49.09 

60.06 

51.08 

52.06 
63.01 
53.85 
54.54 
56.08 

55.46 
55.63 


73 
88 

97 
108 
100 

93 
84 
60 
54 
87 

18 
2 


Ghroombxidce  1586. 

Mag.  6.0 


Right 

Aaotoakm. 


55.65  — 
55.47  ** 

56.13  •* 

50 

54.68  ^ 
68.94  ^ 
63.11 
52.11 
60.05 


49.66 
4&M 
46.61 
44.92 
43.14 

*4L80 
80.44 
87.62 
85.88 
34JI0 

82j00 

01.77 


88 
100 
116 
180 

la 

150 
166 
178 

184 

186 
183 
174 
158 
140 


118 
86 


h     m 
9    51 

8 

19.36 
20.06 
20.65 
21.10 
21.41 

21.56 
2L56 
21.39 
21.09 
20.68 


70 
60 
45 
81 
15 

0 
17 
30 
41 
53 


20.15 

19.57 
18.94 
18.30 
17.66 

17.03 
16.46 
15.96 
16.64 
15.90 

14.95 
14.«1 
14.78 
14.96 
16.04 

1&82 
15.71 
16.20 
16.70 
17.46 

18,81 

19.03 

19.90 

29.79' 

21.70 

22.58. 
23.42j 
24.19: 


58 
63 
64 
65 
62 

67 
50 
42 
84 
25 

14 
3 

8 
18 
28 

39 
49 
60 
67 
75 

82 
87 
89 
91 
88 

84 

77 


Declina- 
tioa. 


+73  14 


// 


75.60 
76.92 
78.81 
81.12 
83.72 

86.52 
89.39 
92.21 
94.87 
97.27 

99.31 
100.91 
102.03 
102.64 


142 
iSO 
231 
260 
280 

287 
285 

240 

304 

160 

112 

61 

6 


102.70  — 

46 

102.24 


101.27 
99.83 
97  96 
95.70 

93.10 
90.24 
87.15 
83.93 
80.62 

77.80 
74.03 
70.87 
67.90 
65.17 

62.77 
60.75 
59.17 
58.08 


97 
144 
187 
226 
260 

286 
309 
323 
331 
832 

327 
316 
297 
273 
840 

203 

168 
109 


57.52  i? 


57.54 
58.12 
59.23 


58 

111 


Mean  Place 
Sec  a,  TiEui  6 


18.902 
1.965 


57.01 
+1.092 


12.210; 
1.002) 


8. 
*^.068 


18uQe5i 

1.116 ; 


68iN) 
+0^406 


16.864 
8.471 


98.60 

+8.^4 


+0.086 
-0.38 


+0.094 
+0.55 


+0.060} 
-0.36   ' 


-4).004 
+0.55 


+0.068  i 


+0.54 


+0.101 
-^.84 


+01188 
+0.53 
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APPARENT  PLA0E8  OF  STAKS,  1920. 


FOR  THK  UPPER  TRANSIT  AT  WASHINGTON. 


Washinfton 
HwD  Tone. 


Jan.  0.6 
10.6 
20.6 
30.6 

Feb.    9.5 

19.5 
29.5 
Mar.  10.4 
20.4 
30.4 

Apr.  9.4 
19.3 
29.3 

May  9.3 
,19.3 

29.2 

June    8.2 

18.2 

28.1 

July    8.1 

18.1 
28.1 
Aug.  7.0 
17.0 
27.0 

Sept.  6.0 
15.9 
25.9 

Oct.  5.9 
15.8 

25.8 

Nov.    4.8 

14.8 

24.7 

Dec.    4.7 

14.7 
24.7 
34.6 


10  Leonla  Mlaozii. 

Mag.  5.2 


Right 
AflOQDskni. 


h     m 
9    ^ 


B 

49.870 
49.695 
49.973 
50.194 
50.352 


325 
278 
221 
158 
98 

50.444 
60.473  — 
50.441   ^ 
50.356  ^ 
50.226^*^ 

106 


50.061 
49.873 
49.673 
49.469 
49.271 

49.066 
48.921 
48.781 
48.671 
48.590 


188 
200 
204 
108 
186 


166 

140 

110 

81 

47 

48.643 

48^2  — 

48.666  ** 

48.617  •^ 

48.714  ^ 
106 

48.850 

49.025  "* 

49-238  ^* 

49.490  ^^ 

49.779.^ 

824 

50.103 

364 

^370 
306 
.408 
306 

380 
340 


50.457 
50.886 
51.232 
51.635 

52.0S0 
52.410 
52.750 


Deelina- 
tion. 


+41  25 


If 


56.17 
55.20 
55.68 
56.43 
57.56 

68.98 
60.49 
62.17 
63.86 
65.48 

66.98 
68.30 
69.36 
70.14 
70.63 

70.81 
70.68 
70.24 
60.62 
68.63 

67.28 
65.82 
64.14 
62.90 

60.31 

• 

5B.19 
$5.99 
58.78 
51.46 
49.21 

47.00 
44.99 
48.12 
41.60 
40.17 

99.19 
88.69 
8d«99 


8 

43 

80 

113 

187 

156 
166 
160 
162 
180 

132 

106 

78 

49 

J? 

18 
44 

72 

90 

126 

146 
168 
184 
199 
212 


226 
227 
226 
218 

204 
187 
162 
183 
98 


10 
90 


Mag.  3.7 


Right 
AsoQDslon. 


h     m 
9    54 


s 

5.652 
5.977 
6.240 
6.432 
6.551 

6.595 
6.571 
6.481 
6.335 
6.140 

6.908 
6.647 
5.367 
6.078 
4.786 

4.502 
4.231 
3.982 
3.769 
8.569 


326 
268 
198 
119 
44 


24 

90 

146 

196 

282 

261 
280 
280 
292 
284 

271 
240 
228 
190 


150 

8.^9 

3.313 

3.267 

3.256  — 

8.306  " 
114 


106 
50 
2 


8.422 
8.597 
3.883 
4.126 
4.472 

4.864 
5.292 
5.746 
6.209 
6.669 

7.109 
7.516 
7.878 


175 
286 


428 
464 


400 
440 


'406 


Declina- 
tion. 


-54  11 


n 


8.67 
12i>4 
15.64 
19.36 
23.06 

26.70 
30.17 
33.40 
36.32 
88.88 


387 
300 
371 
371 
804 

347 
323 
202 
286 
216 


.-  .^  178 

42.77 

125 

44.02   „ 

77 

87 

46.06  — 

22 


44.84 
44.13 
42.96 
41.36 
86.36 

87.04 
34.46 
81.71 
26.86 
26.08 

28.81 
20.82 
18.65 
16.00 
15.65 


71 

117 
161 
190 


256 
273 
286 


279 


249 
217 
175 
126 


14.96 

14.89  — 
16.46  " 


16.68 
18.41 

20.72 
28.61 


118 

178 
281 


279 
817 


TT  Leonis. 

lliag.4.9 


Right 
Afwwisipn. 


h     m 
9    56 

s 
60.962 
61.225 
61.447 
61.624 
61.768 


177 
129 
79 


100 
92 
78 


61.832 

61.861  — 

61.847   " 

61.793  ^ 

61.707  * 
111 

61.596 

61.467  ^* 

61.334  ^^ 

61.197  "^ 

61.064  ^" 
138 

66.941 

60.833 

60.741 

60.668 

6aJ6l6  " 
27 

60.589- 

60.684-^ 

60.607^ 

60.668  *• 

60.781  '* 

108 

66.884 
60.070  *^ 
61.187  ^^ 
61.384  *'^ 
61,564^ 

P61 

61.825* 

62.106^ 

62.410  f* 
lie 


62.726 
68.049 


828 


818 


6Sv367' 

68.670 

68c9e0.^ 


DMlinft- 
tion. 


+  8  25 


M 


150 
188 
118 


31/12 
29.83 

88.45 
27.32 
26.44  * 

02 

25.82 

^•«  15 
^.28  — 

25.83  ^ 

25.56 


25.87 
26.80 
26.80 
27.33 
27.88 

28.46 
29.02 
29.66 
80.06 

ao.46 

80.87 
61.18 
81.88 


82 

43 

50 
58 

55 
58 


58 

50 
44 

88 

81 

80 

31.41  — 

31.31   *^ 
27 

81.04 

80.66  "" 

29.86 

28.92 

27.74 

26.86 
24.77 
23.05 
81.20 
19.81 

17.42 
18.62 
18.94 


71 


18 


73 
86 


80 


ifXeonis. 
1^.3.6 


Right 

AtOMWlCP. 


h 


m 

2 


8 

66:008 
60.286 
60.628 
60.714 
60.866 


278 
237 
191 
141 
80 
00.944 

60.982  — 
60.974  ^ 
60.926*^ 

60.889  ^ 

111 

60.728 
60.599 
60.460 
60.318 
60.179 

60.060 
60.936 
50.836 
60.767 
60.700 


129 
139 
142 
139 
129 


115 
90 
79 
57 
34 

69.666  . 
59.666  — 
59.678  ^^ 
59.716  ^ 
59.789  ^ 

102 


59.891 
60.023 
60.189 


132 

166 
108 


60.387 

60.615  ^ 
261 

60.876 

61.164  ^ 

61.476  •" 

61.800  ^ 

62.138  ^ 

330 

62>i63 
62.780  •" 
68i>72^ 


Declixia- 

tlOD. 


+17    8 


»f 


58.09 
56.89 
65.95 
65.31 
54.94 

54.86 
55.02 
55.30 
55.91 
56.55 

57.27 
58.00 
58.72 
59.39 
60.01 

60.54 
60.98 
61.31 
61.52 


120 
94 
64 

37 
S 

16 
37 
52 
64 
72 

73 
72 
67 
62 
53 

44 
33 

21 


61.61  — 

3 

61.58 
61.41 
61.09 
60.63 
69.99 


59.18 
58.20 
57.02 
55.66 
54.14 

52.47 
50.69 
48.84 
46.98 
45.16 

43.44 
41.89 
40.55 


17 
32 
40 
64 
SI 

98 
118 
136 
152 
167 

178 
185 
1S6 
1S2 
172 

155 
134 


MeanFlace 
Sec  a,  Tan  5 


47.449 
1.334 


74.48 
40.888 


3.066 
1.709 


12.45 
-1.886 


89<286: 
1.011 » 


48.66 
+0.148 


58.313 
1.046 


72.08 
+0.309 


+0.073 
-0.84 


4<».O60 
+0.58 


+0.042 
-0.34 


-0.079 
+0.62 


+0.068 
-004 


+0.008 
+6.62 


+6.065 
-0.85 


+0.018 
+0:49 


APPABBBrr  PLACES  OF  STABS.  1920. 
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Fa&  THE  XnVEB,  TBAMeiT  AT  WAl 


:wiicrf' 


^N. 


W«] 


DTnnt. 


Jan.  0.6 
10.6 
20.6 
dO.6 

Feb.    9.5 


Mtf. 


19.5 
29.5 
10.5 
20.4 

ao.4 


Apr. 


9.4 

19.3 

29.8 

May    9.3 

19.3 

29.2 

June   8.2 

18.2 

28.2 

July    8.1 

18.1 
28.1 
Aug.  7.0 
17.0 
27.0 

Sept*  6.0 
15.9 
25.9 

Oct.  5.9 
15.9 

25.8 

Not,   4.8 

14.8 

24.7 

Dec.    4.y 

14.7 
24.7 
84.6 


MeHD  Place 
Secl^IWia 


aXieonia. 

(Regtiltu,) 
Mag.  1.3 


Bight 


b   m 
10    4 


330 

188 

lae 

88 


8 

8.501 
8.771 
9M1 
9.189 
9.328 

9.416 
9.454  — 
9.448    ^ 
9.400 
9.821 

9.218 
9.086 
8.952 
8.815 
8.688 

8.565 
8.442 
8.343 
8.266 
8.210 


19 
W 

117 
134 
137 

isa 

IM 


lis 


77 
M 


8J76 
8.168  — 
8.178  " 
8.219  ^ 
8.288  •• 


o«8o7 
8.514 
8.676 
8.868 
9.094 

9.349 
9.682 
9.986 


m 

192 


304 
Sit 


ia255 

10.682  •" 
Sa4 

10.906  ^ 

loo 


11.215 
11J02 


loi 


DteUna- 
tion. 


*fl2  21 


rt 


140 


18.70 
17.24 
16il6*"* 
1*.12  •* 
14.47  * 

38 

14.09  ^^ 
13.96  — 
14.08    ^ 


14.80 
14.72 

15.21 
15.78 
16.40 
17.01 
17.62 

18.19 
18.71 
19.15 
19.52 
19.81 

20.01 
20.09  — 


27 
43 
40 

57 
03 
01 
01 

07 

02 
44 

S7 

30 
20 

8 


20.06 
19.86 
19.52 

18.96 
18.26 
17.38 
16.19 
14.64 

18.82 

11.65 

9.84 

7.99 

6.11 

4.88 
2.57 
1.02 


3 
30 
S4 
M 

73 
08 

114 
136 


107 
ISI 
18S 
180 
ISO 

171 
100 


«;814 
1.024 


8IJ9 
-»«Jli9 


+0.064 
-0.86 


-141.013 
40,48 


Xttydfoo. 

Mag.  8.8 


Right 


h   m 
10    6 


s 
48.028 
43.289 
43.512 
43.691 
43.822 


201 
238 
170 
131 

83 

38 

43.9*7  — 

43.927  *^ 

48.87«  ^ 

48.797  ^ 
100 

43.692 

43.668*^ 

43.485*" 

43.298  ^ 

48.168  *" 

138 


43.005: 
42.918 


42.815 
42.728 
42.662 


117 

too 

87 


131 


42.616'^ 
42.502  — 
42.504  ^ 
42JB12S  • 

42.682  * 

88 

42.770 

42.801 

48.046^ 

43.284** 

48.456" 

354 

48.710 
48i990 
44.298 
44J09^^ 

123 

SiO 

45.658  •" 
45.882^ 


100 


44.981 
45.280 


Daeliiift- 
tlon. 


-11  57 


f# 


340 
338 
320 
200 

187 

101 

137 

100 

84 

57 


81 


34.94 
37.37 
39.75 
42.01 
44.09 

45.96 
47.57 
48.94 
50.03 
60.87 

51.44 
51.75 
51.84  — 
51.69  " 
51.83  * 

60 

80.77 
60.02 
4»,ll 
48.07 
46.91 

40.68 
44.42 
43.17 
42.00 
40.94 

40.06 
89.40 
39.08 
88.96  — 
89.27 

89.95 
41.00 
42.41 
44.14 
46.15 

48.85 
50.70 
58.11 


76 

91 

104 

110 

13S 

ISO 
125 
117 
100 


06 

37 


SI 


100 
141 

ITS 


320 


3tt 


41.278 
1.082 


29.08 
-*0J12 


+0.068 
^.36 


^.012 

+0.47 


Mag.  4.1 


lUi^t 


h    m 
10    11 


8 

24.541 
24.842 
26.092 
25.292 
25.480 


301 
383 
300 
138 

79 

25.609  .^ 
25.530  — 
25.499  •* 
25.420  "^ 
25.801  *" 

103 

25.1^ 
24.974  *" 
24.788  *•* 
24.682*** 
24,879  *" 

199 

24.180 

23.989  *" 

23.813  ^'^ 

23.655** 

28.622*® 
W 

28.415 

28*838  " 

28.297  ^ 

23.292  — 

28.831  * 

84 

28.415 

23.644** 

28.722  *^ 

28.946 

24.215  *• 
loo 

24.524 

24.868  •** 

25.287  •* 

25.621** 

26.W0** 

I7S 

26.388 
26.747  ^ 
27.071  •* 


tkn. 


-41  43 


u 


310 


SS8 

338 


000 


28.56 
31.72 
35.04 
^M 
41.80 

45.08 

48.17 

51.03 

53.60*" 

55.84** 

187 

57.71  ^^^ 

»-l«  100 
60.24  2 

60.86  ^ 

61.06  — 


60.88 
60.18 
59.12 
67.71 
55.95 

58.98 
51.68 
48.80 
46.84 
44.41 

42.08 
89.97 
38.16 
86.74 
85.78 

85.33 
85.48 
36.11 
37.34 
39.11 

41.86 
44.01 
46.98 


100 
141 

170 


34S 


3H 
181 
143 


46 


10 

08 

128 

177 

326 


307 


22.426        80. 


1.340 


I 


40.060 
-0.35 


-0.058 
+0.46 


88  XTnoo  ICaJoiis. 
Mag.  5.7 


Bight 

ABOflOSiOD. 


h     in 
10    12 


s 

16.97 
17.52 
17.99 
18.37 
18.65 

18.81 
18.87 
18.82 
18.67 
18.43 

18.12 
17.76 
17.36 
16.94 
16.52 

16.11 
15.72 
15.38 
15.08 
14.83 

14.65 
14.53 
14.47 
14.49 
14.58 

14.74 
14.97 
15.28 
15.66 
16.10 

16.60 
17.16 
17.77 
18.41 
19.06 

19.71 
20.84 
20.92 


55 
47 
38 
38 
16 

6 

5 
15 
24 
31 

86 
40 
42 
42 
41 

30 
34 
30 
35 
18 

13 

J 

3 

0 

16 

23 
31 
88 
44 

50 

56 
61 
64 
65 
65 

63 

58 


Declfaur 
tion. 


+65  29 


ft 


66.75 
66.66 
68.06 
69.92 
72.14 

74.62 
77.25 
79.93 
82.53 
84.97 

87.12 

88.93 

90.35 

91.31  ^^ 

91.76  — 
5 

91.71 
91.18 
90.19 
88.76 
86.93 


91 
140 
186 
222 
248 

263 
268 
360 
244 
215 


181 

142 

96 


84.75 
82.26 
79.51 
76.55 
I  73.47 

70.S1 
67.11 
63.96 
60.92 
58.03 

55.40 
53.08 
51.12 
^.59 
48.56 

48.06 
48.10 
48.68 


53 

99 

143 

183 

218 

849 
275 
296 


316 


320 
315 

ao4 

2S0 
263 

232 

196 

158 

103 

50 


4 
58 


14.606 
2.412 


89.21 
+2.195 


+0.088 
-0.85 


+0.130 
+0.45 


400  APPARENT  PLACES  OP  ST AKS;  1920, 

FOR  THE  TTPPER  TRiLNSIT  AT  WAHHlNOTaN. 


Washington 
MeanTnne. 


Jan.  0.7 
10.6 
20.6 
30.6 

Feb.    9.5 

19.5 
29.5 
Mar.  10.5 
20.4 
90.4 

Apr.  9.4 
19.4 
29.3 

May  9.3 
19.3 

29.2 

June   ^.2 

18.2 

28.2 

July    8.1 

18.1 
28.1 
Aug.  7.0 
17.0 
27.0 

Sept.  6.0 
15.9 
25.9 

Oct.  5.9 
15.9 

25.8 

Nov.    4.8 

14.8 

24.7 

Dec.    4.7 

14.7 
24.7 
34.6 


Mean  Place 
fiec  8,  Tan  6 


1^.3.6 


Right 
AsoeoBion. 


h     m 
10    12 


s 
16.320 
16.612 
16.865 
17.072 
17.229 

17.331 

17.381 

17.382  ~ 

17.337  ^ 

17.255  ^ 
111 

17.144 


392 

353 

tm 

157 
102 


50 


17.013 

16.869 
16.720 
16.673 

16.434 
16.808 
16.199 
16.108 
16.041 

15.996 
15.977 
15.984 
16.019 
16.084 

16.179 
16.307 
16.469 
16.666 
16.896 


131 
144 
149 
147 
139 


12S 

lOi 

91 

67 

4» 

JO 

7 
35 
S5 

95 

128 
103 
197 
330 
363 


17.159 
17.452  ^ 


17.769 
18.104 
18.448 

18.792 
19.124 
19.433 


117 
335 
344 
144 

« 

132 
109 


Doolina- 
tion. 


+28  48 


90 
62 


56 
76 
90 
98 
101 

98 
92 

81 
67 
63 

36 
19 


43.75 

42.79 
42.17 
41.88  — 
41.90    * 

31 

42.21 
42.77 
43.53 
44.43 
45.41 

46.42 
47.40 
48.32 
49.13 

50.33 
50.09 
60.88 
60.90  — 
50.73   ^^ 

34 

50.39 
49.88 
49.19 
48.33 
47.29 

46.07 
44.69 
43.16 
41.46 
39.65 

37.75 
35.79 
33.83 
31.93 
30.13 

28.52 
27.13 
26.02 


51 

69 

86 

104 

122 

38 
53 
70 
81 
9» 

96 
96 
90 
80 
61 

39 
It 


X  VtEm  ICajMte. 

M^.  3.5 


Right 

AflOBPftion. 


h     m 

10    12 


s 
18.569 
18.917 
19.220 
19.467 
19.651 


14.663 
1.093 


60.61 
+0.441 


k0.066 
-0.85 


+0.026 

+0.45 


mft 

308 

347 
184 

119 

19.770 

19.824  — 

19.814  ^^ 

19.748  ^ 

19.633  "* 
153 

19.480 

19.299  *^ 

19.100  ^^ 

18.893  ^ 

18.688** 

197 
18.491 
18.311  *** 
18.153  ^* 
18.019  ^ 
17.916  ^* 

72 

17.844  ,, 

38 

17.806 

17.802  — 

17.836  ® 

17.907  -^ 
111 

18.018 

18.170  ^'^ 

18.363  ^^ 

18.596  ^ 

18.872  ^* 
315 

19.187 

19.638  ^^ 

19.916  ?™ 

20.316  *~  I 

41t> 


20.726 

2ia37 
21.533 
21.903 


«u 


136 
370 


iion. 


+43  18 


tf 


32.06 


6 


32.00  — 
32.39  * 
33.19  ^ 
34.34  "* 

44 


36.78 
37.46 
39.26 
41.09 
42.89 

44.67 
46.08 
47.33 
48.30 
48.96 

49.27 
49.27 
48.93 
48.26 
47.29 

46.08 
44.68 
42.78 
40.84 
38.71 

36.46 
34.09 
31.66 
29.19 
26.74 

24.36 
22.11 
20.06 
18.26 
16.76 

16.68 
14.91 
14.62 


68 

79 

184 

80 


51 
25 
97 
65 
32 

0 

34 

67 

97 

126 

150 
175 
194 
213 
225 

237 
244 
346 
345 
238 


Mi^.2.6 


205 

181 
149 
113 


73 


Right 


h     III 
10     15 


s 

36.500 
35.787 
36.039 
36.246 
36.399 


387 
352 


154 


106 

36.606 
36.569 
36.564  — 
36.526 
36.450 


54 
5 

38 
76 
103 


124 


36.347 
36.223 
36.087  ^^ 
35.944 
35.306 


143 

MO 
134 


36.671 
36.660 
35.444 
36.365 
35.288 


16.786 
1.374 


+u.Wo 


+oxm 

-0.36 


+0.056 
+0.45 


121 

106 
89 
67 
46 

36.246 
86.223  — 
86.228    ^ 
36.260  " 
36.821  •^ 

90 

36.411 
36.632  *^ 
36.690*** 
36.879  ** 
36.104** 

856 

36.360: 
36.646  •* 
36.968  •" 
37.286^ 
37.628  •* 

138 

87.961 

88.288*^ 

38.694?* 


tion. 


+20  14 


/r 


112 


51 


38.40 
32.28 
31.45 

22 

30.72  — 

9 

30.81 
31.16 
31.68 
82.39 
83.21 


84 
58 
71 
82 

87 

87 
86 
78 
67 
56 

42 
30 


fjL  Vnm  ICaJoris. 
Mag.  3.2 


Right 


h     m 
10    17 


34.08 
34.96 
30.81 
36.59 
37.26 

37.82 
38.24 

88.64  ^^ 
38.68  — 
38.66    ^ 

16 

38.60 
88.17 
87.68 
37.00 
36.16 

30.14 
33.97 
32.69 
31.02 
20.33 

27.61 
26.63 
23.69 
21.75 
10.89 

18.18 
16.05 
10.39 


33 
«l 
68 
84 
108 

117 
138 
157 
169 
182 

188 
194 
IM 
186 
171 


158 
126 


8 

35.923 
36.268 
36.671 
36.821 
37.009 


83.871 

1M6! 

4- 


40«20 
+OJ09 


+0:065 
-0.30 


+0.022 

+0.44 


345 

303 
350 
188 
134 

37.133   „ 

59 

37.192  — 
37.191  * 
37.138  ^ 
37.028  *^ 

143 

36.885 
86.713 
36.522 
36.323 
36.124 

36.935 
35.759 
35.603 
35.472 
86.367 

36.294 
35.262 
35.243  — 
85.269  ^ 
36.385  ^ 

101 

36.436 
35^78 
35.760 
36.985 
36.260 

86.663 
36.893 
37.262  ^ 
37.662  ** 
38.064**^ 

105 

88.409: 
38.861  ^ 

867 


172 

191 
199 
199 
189 

176 
156 
131 
105 
73 

42 


142 
182 
325 
865 
803 


840 


39.218: 


DecUna- 

tkm. 


+41  63 


/# 


48.58  ^^ 
48.44  — 
48.71  ^ 
49.40  ^ 
50.45^*^ 

136 

51.81 

160 
ITS 
181 
177 
168 


53.41 

55.14 
56.95 

68.72 


60.40 
61.91 
63.19 
64.21 
64.92 


151 

128 

102 

71 

38 

65.30      . 

65.37  — 
65.10 
64.52 
63.64 


27 
58 

88 
116 


62.48 
61.06 
59.41 
57.53 
65.49 

53.28 
60.96 
48.56 
46.12 
43.67 

41.27 
39.01 
86.90 
35.04 
33.46 

82.25 
31.43 
31.03 


142 
165 
188 
304 
221 

232 
240 
244 
345 
240 


211 
186 
158 
121 


82 
40 


34.200 
1.343 


08.60 

40.897 


+0.071 
-0.30 


+0.054 
+0.43 


APPAltBNT  PlACflBB  01*  STARS,  1620.         401 


FQflt  ISB  XttVBR  TBMStt  AT  yfABSBSQTOIKi 


1 ~~" 

Xag.  4.9 


Wi 


ashfacton 
Ban  Tune. 


Jan.  0.7 
10.6 
20.6 
30.6 

¥ieb.    9.5 


Mar. 


19.5 
29.5 
10.5 
20.4 
80.4 


Apr. 


9.4 

19.4 

29.3 

May    9.3 

19.3 

29.2 

June    8.2 

18.2 

28.2 

Jxdy    8.1 

18.1 
28.1 
Aug.  7.1 
17.0 
27.0 

Sept.  6.0 
15.9 
25.9 

Oct.  5.9 
15.9 

25.8 

Nov.    4.8 

14.8 

24.8 

Dec.    4.7 

14.7 
24.7 
84.6 


Mean  Place 
Sec  i,  Tan  B 


10 


18 


8      ' 

25.52 
26.00 
26.57 
26.97 
27^ 

27.45' 

27.52 

27.49 

27414 

27.11 

26.S1' 

26.44 

26.04 

25.61 

25.19 

24.76 
24.37 
24.01 
23j69 
23.43 

28.32 
23.09 
23X)2 
23.02 
23i)9 

23.24 
23.46 
23.76 
24.13 
24.56 

25.06 
25.63 
26.23 
26.88 

27.54 

28.20 

28.84 
29.44 


ST 
48 

40 
» 
19 

2 

8 
15 
38 
80 

S7 
40 
48 
4S 
48 


21 

18 
7 
0 
7 


87 
43 

60 

87 
60 
6ft 

66 
66 

64 
60 


DtelloA- 
tkm. 


Mag.  4.1 


ilLeeiiialEi] 

Mag.  4.4 


+65  57 


tt 


54.14 
54.99 
56.36 
58.18 
60.89 

^.88 
65.53 
68:24 
70.90 
78i» 

7&.60 
77.48 
78.95 
79.96 
80.48 

80:52 
80.06 
79.12 
77.74 
75.94 

73.78 
71.80 
68.66 
65.61 
62.49 

60.29 
66.05 
52.85 
49.75 
46.80 

44.09 
41.68 
39.65 
38.05 


187 
188 


MO 


an 


188 
M7 
101 


40 

94 

186 

180 

2I» 


AncniMifcn. 


h 

10 


9a 

22 


874 


196 

148 

96 


s 
14.954 
15.228 
15.462 
15.65& 
15.806 

154»a  J. 

15.952: 

16.956— 

15.921  ** 

15.85r  '^ 
96 

15.755 


374 
a06 
313 
380 


330 
310 


15.540 
15J^11 
15.377 
15.24a 


115 
139 
134 
137 


113 
96 
88 

61 

40 


371 


341 
308 
160 


110 
56 


36.95 

56.37  _ 
86.86  — 
86.88  •* 


.183 

15.106. 

14.985 

14.872 

14.776 

14.093 

14.632' 

14.582 

14.678  — 

14.687    • 

14.631  ^ 
74 


14.705 
14.810 
14.963 
15.130 
1&«345 

16.594 
16w870 
16.173 
16.493 
18.822 


106 
143 

177 

au 

349 

37B 
308 
390 


17.150 . 


23.235       77.86 
2.455      +2.242 


36097*- 


•+4).087      +0.135 
^.86 !      +0.« 

-1920 26 


318 


17.462 
17.762  ^ 


tkm. 


-16  25 


tr 


353 

346 


313 


188 
166 
187 
100 
84 


17 


42.83 
45.38 

47.91 
60.36 
62.68 

54.81 
66.70 
58.36 
60.73 
60.82 

61.56 
52.10 
62.46 
^.48  — 

62.25  ^ 

47 

61.78 
61.07 
60.19 
60.12 
57.90 

66.57 
65.17 
63.76 
62.39 
61.11 

49.98 
49.09 
48.46 


71 


107 
112 
188 


140 
141 
187 
138 
113 

89 
63 


Rtg 


185 


136 


48.15  — 

48.22     ^ 
46 

46.68  ^ 

49.63 


h     In 

10  to 

8         ' 

17.449^ 
17.782^ 
18<073 
15.315 
18^ 

15.62ft 

18.691  •: 

18.700  — 
18.655  ^ 
18.565 

18.441 
18.289 
18.119F 
17.941 
17.76^ 

17.680 

17.430 

17.287 

17.166 

17.068  * 
70 

16.998 

16.956 

16.945  — 

16.966  ^ 

17.021  " 


170 
17B 
179 
ITS 

159 
148 
lA 


60.79 
62.42 
54.37 

66J87 
58.96 
61.44 


136 
168 
195 


248 


13.238 

1.043 


88UM 
-0.295 


+0.068 
-0^ 


-0.018 
+0.41 


f  17.111' 
17.239' 
17.405 
17.611 
17.856 

18.138. 


138 
166 
306 

346 


18.456 
18.803 
19.171 
19.652 

19.835 
20.309 
20.059 


'318 
347 
368 

.381 


374 
350 


Daolina- 

tiOQ. 


+«7    6 


tf 


41 


44.13 
43.72 
48.70  — 
44.10  ^ 
44.66  ^ 


46.94 
47.26 
48.75 
60.35 
51.56 

63011 
54.94 
66.20 
67.22 
57.08 


133 
149 
160 
161 


148 

136 

108 

76 

49 


68.47   ^ 

68.66  — 

68.67  • 
58.19  ^ 
57.53  * 


•aJkiitli8B. 

J|tag.4.4 


AMdSSoKL 


55:61 
55.44 
54iH 
52.42 
50.62 

48.66 
46.64 
44.32 
42.02 
39.68 

37.35 
35.08 
82.94 
30.99 
29.29 

27.89 
26.85 
26.20 


117 

140 
I»3 
180 
196 


313 


330 
384 
333 


214 
196 
170 
140 

104 
65 


15.812 
1.254 


68.23 

+0.757 


+0.069' 
-0.36  ; 


+0.046 
+0.41 


h 
10 


>n 

t3 


31.207 
31.487 
31.745 


290 
248 
300 


31.945 
32.096  '^ 

97 

52.192 
32.238-- 
32.235    ^ 
32.189  ** 
32.105  ** 

110 

31.995 
31.860 
31.711 
31.666 
31.395 

31.238 
31.086 
30.945 
30.820 


135 
149 
155 
161 
157 

153 
141 
125 

30.714  ^^ 

87 

30.627 
30.668 
30.535 
30.634  — 
30JM)5  ^ 

.  70 

30.636i 

108 


59 

33 

1 


30.744 
30.895 
31.084; 
31.317 

31.686 

31.889 
32.216 
32.561 
32.913 

33.263 
33:596 
33.905 


151 
189 
233 
269 

303 
337 
345 
352 
350 

333 
309 


Declinft. 
tion. 


-30  39 


391 
801 
303 
397 
388 


37^ 
40.51 
43.52 
46.54 
49.51 

52.34 

54.97 

57.39^ 

59.49  ^^ 

61.30  ^^ 
149 

62.79 

63.92 

64.70 

65.12 

65.19  — 
81 

64.88 

64.24 


118 
78 
43 
7 


64 


63.31 
62.05 
60.54 

58.84 
56.96 
54.96 
52.95 
50.97 

49.18 

47.49 
46.13 
45.12 
44.53 

44.41 


98 
136 
151 
170 


188 
300 
301 
198 
184 


164 

136 

101 

59 

13 


87 
86 
188 
181 
218 
51.01 
63.54  «» 


44.78 
45.64 
47.02 
48.83 


66.31 


377 


29.343 
1.163 


87.48 
-0.503 


+0.065 
-0.36 


-0.036 
+0.41 
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APPABBNT  PIrACBS  OF  STABS,  1920. 


FOR  TSB  jmrm  tsansit  at  wAmmeum^ 


Wi 


adiinstoii 
MOiTuDe. 


Jan.  0.7 
10.6 
20.6 
30.6 

Feb.    9.6 

19.5 
29.5 
^far.  10.5 
^.4 
30.4 

Apr.  9.4 
19.4 
29.3 

May  9.3 
19.3 

29.3 

June    8.2 

.    18.2 

28.2 
July    8.1 

18.1 
28.1 
Aug.  7.1 
17.0 
27.0 

Sept.  6.0 
16.0 
25.9 

Oct.  5.9 
15.9 

25.8 

Nov.    4.8 

14.8 

24.8 

Dec.    4.7 

14.7 
24.7 
34.7 


lfag.4.8 


R%bt 


h     ta 
10    tb 


8 

33.004 
83.448 
33.837 
34.158 
34.402 

34.565 
34.643 
34.639 
34.559 
34.412 

84.211 
33.9661 
33.693 
33.403 
33.109 

32.821 
32.550 
32.804 
32.088 
31.910 

31.771 
31.677 
31.681 
31.634 
31.688 

31.795 
31.955 
32.172 
32.443 
32.768 

83.145 
33.567 
34.029 
34.520 
35.028 

35.539 
86.037 
36.507 


444 
880 
»1 
344 
1«8 


_78 

4 

80 

147 

aoi 

245 
273 
280 
284 
288 

271 
246 
218 
178 
189 

04 

je 

8 

64 

107 

100 
217 
271 
325 
377 


422 

402 
401 
308 
511 

408 
470 


DeoUna- 
tioD. 


+56  22 

If 

65.79 
66.19 
67^18 
68.44 


40 

88 

186 


9H.I>noo8tf». 

Sag.  5.0 


AaoS^ODm 


70.19 

72^ 
74.54 
76.92 
79.32 
81.63 

83.74 
85.59 
87.10 
88.22 
88.93 

89.20 
89.04 
88.44 
87.43 
86.05 

UJSl 
82.25 
79.92 
77.36 
74.62 

71.75 
68.80 
65.82 
62.87 
60.01 

67.31 
54.83 
52.66 
50.84 
49.43 


176 


238 
340 
281 
2U 


185 

151 

113 

71 

J? 

16 
60 

m 

188 
174 

206 
288 
286 
274 
287 


206 
285 


270 


346 
217 
182 
141 
«8 


48.60  ,, 

42 

48.08  — 
48.17     • 


h     in 
10    t8 


s 
23.21 
24.11 
24.90 
25.65 
26.04 


00 
70 
65 
46 
81 


26.35 
26.47  — 
26.40    ' 
26.17  * 
25.78  "^ 


25.24 

23.90 
23.18 
22.35 

21.57 
20.82 
20.12 
19.49 
18.96 

IBJiZ 
18.19 
17.97 


54 

68 
71 

77 
78 
78 

75 
70 
68 
50 
44 

88 
22 


17.89  — 

17.9a    * 
17 

18.10 

18.40 
18.82 
19^7 
20.04 

20.82 
21.70 
22.65 
23.67 
24.72 

25.77 
26.79 
27.76 


SO 
42 
55 
67 
78 

88 

05 
102 
105 
105 

102 
07 


Dvlioa- 
tiao. 


+76    6 


ff 


67.86 
68.95 
70.59 
72.70 
75.21 

77.99 
80.94 
83.93 
8^84 
89.65 


MO 

164 
211 
251 

238 


200 

201 
271 
341 


W-«ao2 

96.69^ 

97JL1  — 
4 


97.07 
96.50 
95.40 
93.82 
91.79 

89.36 
86.59 
83.53 
80.27 
76.86 

78.35 
69.84 
66;39 
03.07 
69.96 

67*11 
54.63 
52.58 
51.01 
4AM 

49.56 
49.70 
60.45 


57 
110 
158 
206 

3tt 

277 
806 
336 
841 
851 

851 
845 


Mag.  3.8 


Rlgtt 


h     in 
10    38 


s 

37.600 
87.884 
38.133 
38.340 
88.001 


284 
340 
309 
161 
lU 


tfiSr 


+  9  42 


n 


88.618 
38.676 
38.693  — 
88.670  * 
38.611  * 


3U 


318 
305 

157 

102 

44 


15 
75 


38.835 
38.418 
38.297 
38.170 

37.919' 
37.80& 
37.702 
87.615 
37.545 


107 

117 
126 
123 

114 

108 
87 
70 


80 

_8 

17 


37.'^3 

37.468 

37.465 

87.472^ 

37.516  ^ 
78 

87.888 

87.691  ^ 

37.827  ^ 

87.997  ^'® 

88.202^ 


88.438 
38.707 
89.000 
39.314 
39.638 


814 
824 


66i63 
54.00 
62.69 
61.44 
60^67 

49.98 

49iw6 

49.67  — 

49.TO  " 
81 

44 


Mag.  6.4 


ABwSfW. 


168 
Ml 
lU 

87 
50 

82 


60.01 

60w45 
60.99 
61.68 
62.21 
62J6 

63;48 
64.07 
54.61 
55.10 
55.61 

65.83 
66X13 


54 

50 
68 
44 


54 

40 
41 
82 

30 


66.13  — 
66.08    ^ 


55.86 

66.46 
64.86 
64.03 
62.98 
51.70 

69.22 
48.54 
46.72 
44.79 
42.81 


89.964       1 40.86 


40.281 
40.579 


817 


88.98 
87.24 


22 
40 

61 

83 

105 

128 

148 

166 
168 
108 
106 
106 

187 
174 


h      fa 

10    37 


s 
21.639 
21.823' 
22.071 
22.279 
22.448 


284 
248 
208 
164 
116 

22J569 
22.628 
22.653  — 
22.637  ^* 

49 
78 


-  1  19 


22.668 

22.510 
22.412 
22.300 
22.179 
22.056 

21.987 
21.824 
21.720 
21.628 
21.553 

21.^3 
21.453 


98 
112 
121 
123 
119 

113 

104 

92 

75 

60 

40 


18 

21.435  — 
21*440    ^ 


21.472 

21.533 
21.625 
21.749 
21.910 
22.106 

22.885 
22.596 
22.883 
28.192 
23.611 

23.883 
24.148 
24.443 


32 
61 

92 
124 
161 
196 
320 

361 
287 
809 
819 
822 

815 

295 


21.80 
23.87 
25.81 
27.56 
29.08 

80.35 
31.38 
82.14 
82.67 
82.96 

33.00 
32.98 
82.74 
32.36 
31.88 

81.31 
30.67 
29.96 
29.21 
28.46 

27.70 
26.99 
26.33 
25.77 
25.35 

25.10 
25.06 
25.27 
25.74 
26.51 

27.57 
28.90 
30.51 
32.32 
34.30 

36.40 
88.53 
40.62 


307 
194 
175 
153 
127 


108 
70 
58 
30 

JO 

8 
34 
38 
48 
57 

64 
72 
74 
76 
78 

71 
68 
58 
43 
25 

4 

21 

47 
77 

106 

138 
161 
181 
198 
210 

213 
209 


Mean  Place 
Sec  8,  Tan  5 


31.148 

1.806 


88.55 
+1.504 


20.275 
4.169 


92.64 
+4.047 


86.043 
1.015 


67.61 
-M).171 


19.992 
1.000 


13.88 
-0.083 


D^a,  Data 


+0,077 
-0.36 


+0/>92 
+0^40 


+0.103 
-0.37 


+0.249 
+0.89 


+0.063 
-0.87 


+0.010 
+0.89 


+0.061 
^.87 


--0.001 
+0.35 


APPARENT  PIACB8  OF  STARS,  1920, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINQTON. 


•w 


MnTune. 


Jan.  0.7 
10.6 
20.6 
30.6 

Teh,    9.6 

19.5 
29.5 
Mar.  10.5 
20.4 
30.4 

Apr.  9.4 
19.4 
29.3 

May  9.3 
19.3 

29.3 

June    8.2 

18.2 

28.2 

July    8.1 

18.1 
28.1 
Au^.  7.1 
17.0 
27.0 

Sept.  6.0 
16.0 
25.9 

Oct.  5.9 
15.9 

25.8 

Nov.    4.8 

14.8 

24.8 

Dec.    4.7 

14.7 
24.7 
34.7 


Mean  Place 
Sec  8,  Tan  S 


41  Le«nis  ICiaotii. 

3fag.  5.0 


hhI^b. 


10  a9 


5.658 
5.965 
6.238 
6.469 
6.651 


307 
27S 

182 

m 

6.782.  -. 

6*860  ^ 
0.889  — 
6.872  ^ 
6.815  ^ 


6.727 
6.613 
6.484 
6.345 
6.203 

6.065 
5.934 
5.816 
5.712 
5.626 

5.660 
5.516 
6.497  — 
5.603.  ^ 
5.688  ^ 


114 
120 
IM 
142 
1» 


181 

118 

1(M 

86 

66 

44 


5.604 
5.701 
5.834 
6.003 
6.209 

6.460 
6.724 
7.029 
7.356 
7.697 

8.043 
8.382 
8.705 


«6 

97 
183 
160 
206 
241 

274 
305 
327 
341 
846 

339 
823 


Deeliaft- 
lion. 


•f23  35 


ft 


71.70 
70.69 
60.82 
69.39 


HI 
77 
48 

_t 

M 

52 

76 

93 

104 

110 

110 

106 

96 

88 

66 

SO 
81 


69.55 

TO.or; 

70.83 
71.76 
72.80 

73.90 
75.00 
76.06 
77.00 
77.88 

78.49 
78.99 
79.30 
79.43  — 
79.37    • 

79.10 
78.65 
77.99 
77.15 
70.11 

74.87 
73.46 
71.84 
70.08 
68.17 

66.16 
64.06 
61.97 
69.91 
57.94 

56.16 
54.69 
68.31 


45 

66 

84 

104 

124 

142 
161 
176 

m 

2(n 

208 
211 
206 
197 
179 


156 
128 


4.175 

1.091 


87.53 
+0.437 


+0.065* 
-0.37   ' 


+0.027 
+0.35 


9A8K««. 
kag.  3.0 


Aigbl 


10    40 


8 

8.78 

9.26 

9.67 

10.00 

10.23 

10.38. 

10.44 

10.41 

10.31. 

10.13 

9.90 
9.61 
9.28 
8.92 
8.54 

8.15 
7.76 
7.38. 
7.02 
6.68 

6;39 

6.14 
6.96 
5.84 
5.79 

5.88 
6.95 
6.16 
6.45 
6.82 

7.27 
7.78 
8.34 
8.93 
9.63 

10.12 
10.68 
11.19 


48 
41 
88 
28 
15 

6 

8 
10 
18 
28 

29 
S3 
86 
88 
80 

80 
38 
86 
34 
20 

2S 
18 
19 

i 

4 
12 

29 

37 
45 

51 
56 
50 
60 
59 

56 
51 


DMliaar 
tkm. 


-63  58 


24.25 
27.27 
30.61 
34.23 
37.98 

4\:m 

46.56 
49.21 
52.66 
55.83 

58.66 
61.09 
63.10 
64.62 
65.67 

66.20 
66.20 
65.68 
64.67 
63.18 

61.26 
68.98 
56.38 
53.67 
60.63 

47.68 
44.81 
42.14 
39.79 
37.85 


802 
834 
862 
878 
882 


376 
365 
344 
318 
288 

244 
201 
152 
105 
58 


0 

52 

101 

149 

192 

228 

260 
281 
294 
295 

287 
267 
235 
194 
143 
36.42 

35.55  ^ 
36.30  — 
35.70  ^^ 
86.74  ^^ 

166 


38.40 
40.62 
43.34 


222 
272 


6.888 
2.280 


82.30 

-2.048 


+0.043 
-0.37 


-0.128 
+0.34 


4i  Keottia  Uim&Od. 
Mag.  5.4 


AsoMsipn. 


10    4^ 


26.713 
27.039 
27.329 
27.574 
27.769 


826 
290 
245 
195 
139 


27.908    ^ 

27.993 

28.024  — 

28.005  *^ 

27.944  •* 
96 


27.848 
27.724 
27.582 
27.429 
27.272 

27.118 
26.972 
26.838 
26.721 
26.623 

26.647 

26.493 

26.466- 

26.468 

26.500 

26.565 
26.665 
26.802 
26.977 
27.191 


124 
142 
168 
197 
154 


146 

134 

117 

98 

76 

54 

27 

2 
82 
65 

100 
187 
175- 
214 


252 


27.443' 


27.730 
28.049 
28.392 
28.761 

29.115 
29.473 
29.814  ^^ 


287 
319 
348 
389 
364 


358 


DwllM- 
tion* 


+31    5 


81 
48 


56.74 
55.93 
65.50 
55.46  — 
•65.81  ^ 

68 

66.49 
57.46 
68.64 
89.98 
61.39 

62.82 
64.18 
65.43 
66.61 
67.41 

68.07 
68.50 


96 
119 
134 
141 
143 

136 

125 

106 

90 

66 

48 


68.67  — 
68.60    ^ 


68.26 

67.69 
66.87 
65.82 
64.55 
63.08 

61.41 
59.67 
57.68 
55.45 
53.23 

60.96 
48.68 
46.46 
44.36 
42.43 

40.76 
39.38 
38.35 


34 

97 

82 
105 
127 
147 
167 

184 
199 
213 
222 
227 

228 

222 
210 
193 
167 

138 
103 


25.239 
1.168 


74.68 
+0.603 


+0.067 
-0.37 


+0.038 
+0.34 


Var.  1.6-^.6 


Righl 
Asoenslon. 


h     in 
10    41 

s 
59.773 
60.202**^ 
60.571  ^ 
60.870  ^ 
61.089  ^** 

141 

61.233 

61.297  — 

61.288    ® 

61.208  * 

61.070^^ 
.192 

60.878" 


60.641 


237 


60.372  ^ 
60.076^ 
69.783  ^^* 

322 

59.441 

59.121  ^^ 

68.809  ^^^ 

58.514  ^ 

68.241  ^ 
239 

58.002 
57.802 
67.651 
57.567 
67.526— 

37 

57.562 
57.669  ^^ 
57.854  ^^ 
58.110 


200 

151 

94 


58.438 

68.829 
69.274 
59.765 
60.283 
60.813 

61.336 
61.836 
62.293 


256 

328 
391 


445 
491 
518 
530 
522 


501 
457 


Decllna. 
tion. 


-59  15 


41.94 
44.94 
48.28 
51.86 
55.65 

59.28 
62.96 
66.50 
69.82 
72.87 

75.57 
77.90 
79.77 
81.20 
82.14 

82.58 
82.63 
81.95 
80.91 
79.41 

77.50 
75.22 
72.68 
69.92 
67.08 

64.22 
61.47 
58.93 
56.69 
54.88 


300 
334 
358 
860 
373 

368 
854 
332 
305 
270 

238 

187 

143 

94 

44 


5 

58 

104 

150 

191 

228 

254 
276 
284 
286 

275 
254 
224 

181 
132 

53.56 

62.83 

52.68  — 

53.17  *• 

54.29  ^^ 
173 


56.02 
68.28 
61.03 


226 

275 


57.199 
1.967 


49.28 
*1.682 


+0.046 
-0.3^ 


-0.106 
+0.38 


4M         APPARENT  PtACBS  OV  STABS,  1920. 

FOB  THB  UPPER  TRANSIT  AT  WASHINGTON. 


Jan.  0.7 
10.6 
20.6 

ao.6 

Feb.    9.6 

19.5 
29.5 
Mar.  10.5 
20.5 
80.4 

Apr.  9.4 
19.4 
29.3 

May  9.3 
19.3 

29.3 

June    8.2 

18.2 

28.2 

July    8.2 

18.1 
28.1 
Aug.  7.1 
17.0 
27.0 

Sept.  6.0 
16.0 
25.9 

Oct.  5.9 
15.9 

25.9 

Nov.    4.8 

14.8 

24.8 

Dec.    4.7 

14.7 
24.7 
34.7 


Mean  Place 
Sec  ^,  Tan  a 


D^d,  Dtf  a 
D^,D^ 


Mag.  2.8 


A3ce£wn. 


h     m 
10    43 


8 

21.628 
21.991 
22.305 


sea 

314 

22.561^ 
22.757  ^^ 

131 

22.888' 
22.955 
22.964  — 
22.917  *^ 
22.823  " 

136 


22.687 
22.518 
22.324 
22.112 
21.887 

21.659 
21.432 
21.212 
21.006 
20.818 


160 
194 
212 
226 


227 
220 
206 

188 
164 


20.664 

20.521  „ 

20.422   „ 

20.366 

20.356  — 
41 


20.397 
20.491 
20.643 
20.853 
21.118 

21.435 
21.796 
22.195 
22.616 
23.051 

23.481 
23.896 
24.282 


94 
1A2 
210 
266 
317 


361 
399 
421 
436 
430 


416 
386 


Declina- 
tion. 


-48  59 


tf 


45.64 
48.64 
51.91 
55.38 
58.85 

62.35 

65.74 
68.96 
71.95 
74.65 

77.00 
78.98 
80.56 
81.68 
82.37 

82.60 
82.37 
81.69 
80.59 
79.07 

77.23 
75.07 
72.68 
70.15 
67.55 

64.98 
62.54 
60.83 
58.45 
56.99 


300 

827 
342 
362 
860 


299 

270 


198 

168 

112 

60 

23 

68 

110 

162 

184 

216 


253 
260 
267 


244 
221 
188 
146 

97 

56.02 
55.59  — 
55.75  ^* 
56.49  ^* 
57.83^ 

187 


59.70 
62.05 
64.83 


236 
278 


19.461 
1.524 


fiO.97 
-1.150 


+0.051 
-0.38 


-0.072 
+0.33 


Mag.  4.6 


Right 

AWttDSiflL 


m 


8        I 

68.87  : 


69.94 
70.85 
71.66 
72.08 

72.37 


}07 
91 
71 
68 
29 

8 
72.45  — 

72.32 '  ** 

72.00  ** 

71.50.** 

'66 

70.84 
70.04 
69.12 
68.11 
67.02 

65.88 
64.73 
63.60 
62.51 
61.49 

60,57 
59.77 
59.15 
58.69 
58.45 

58.41 
58.61 
59.03 
59.68 
60.53 

61.57 
62.76 
64.07 
65.43 
66.81 

68.18 
69.45 
70.60 


80 

92 

101 

109 

114 

115 
118 
109 
102 
92 

80 
68 
46 
84 

_4 

20 
42 
66 
86 
104 

119 
131 
136 
138 
^37 

127 
116 


Deellna- 

tlOQ. 


--80    6 


tt 


276 
319 
361 
374 

368 

392 
387 
368 
368 


55.32 

58.07 
61.26 
64.77 
68.51 

72-39 

76.31 
80.18 
83.87 
87,39 

90.62 

93.49  *^ 

95.95  ^ 

97.94  ^^ 

99.42"* 
96 

100.38 

100.79  — 

100.64  ^ 

99.95 

98.74 

97.03 
94^7 
92.34 
89.52 
86.^ 

83.37 
80.28 
77.31 
74.61 
72.25 

70.36 

69.04 

68.33 

68.26  — 

68.85  ^ 
184 

70.09 

71.95 

74.36 


121 
171 


216 


803 
812 

809 
297 
270 
236 
189 

132 
71 


186 
241 


62.788 
5.830 

•fO.Oia 
-0.38 


65.60 
-5.744 

^7363 
+0.32 


ISieoiBia. 

Hag.  5.3 


Ri8h« 


K9    4^ 


B 

4.717^ 
5.010 


5.273; 
5.494 


268 


321 


5.671 


82 


5.799; 

5.881* 


5.914  — 

5.908    • 

15.863- *• 
72 


5.791.. 

5.694 

5.582 

^.463 

5.838. 


97 
112 
119 
126 
122 


5.216 

5.099 
4.991 
4.897 
4.815 


.117 

•108 

N 

82 


4.752' 

4.709^^ 
4.685  — 
4.688;  • 
4.714.  *" 


67 


4.771' 

4.857 

4.979 

5.135 

5.327 


86 
128 
166 
192 


.286 

5.553 

5.812  ^ 
287 

3U 

323 

339 


6.099 
6.410 
6.733 

7.062 
7.385 
7.691 


828 
806 


DmUiia- 
tion. 


+10  57 


// 


86 
8 


55.60 
53.86  ^•^ 
62.46^*^ 
411^^" 
SOjSO  ^ 

64 

^.96 
49.71 
49.68  — 
«.88  ^ 
50.28  ^ 

59.80 
51.4S 
52.11 
52.82 
53.51 

54.17 
54.79 
55.35 
55.82 
56.21 

56.49 
56.65 
66.66  — 
56.52  ** 
66.83  * 


68 


71 


62 
66 

47 

80 
88 

16 


65.78 
55.03 
54.11 
52.98 
51.62 

50.05 
48.29 
46.41 
44.42 
42.41 

40.41 
38.51 
36.75 


99 

98 

U8 
186 
167 

176 
188 
199 
201 
200 

190 
176 


3.255 
1.019 


67.62 
+0.194 


+0.063 
-0.38 


+0.012 
+0.32 


rRydxae. 
Blag.  3.3 


Bighi 

ftinMiijii 


10  ^ 


8 

42.165 
42.455 
42.711 
42.926 
4S.(m 


890 
9S6 
315 
170 
123 

48.219 . 

43.295:^ 

43.325— 

43*314'  " 
45 

74 


4d.269 

43.195 
43.099 
42.986 
42.864 
42.737 

42.611 

42.489 
42.376 
42.272 
42.181 

42.108 

42.052 

42.019  ^ 

42.009  — 

42.028  ** 
.  40 

^.077 

42.160  "* 


96 
113 
122 
127 
125 

122 

113 

104 

91 

78 

56 

33 


42.280 
42*437 
42.632 

42.863 
43.128 
43.422 
43.737 
44.065 

44.396 


120 
157 
195 
231 

»s 

994 

815 
028 
031 


822 


44.718 
45.022*^ 


Declfn*- 


-15  46 


»» 


248 


Mi 


31.76 
34.23 
86.71 
89.12 
41.40 

43.49 
45.36 
46.98 
48.36 
49.45 

50.28 

50.84 
51.15 
51.22  — 


187 
162 
138 
109 


56 
81 


51.05 

50.66 
50.05 
49.25 
48.29 
47.18 

45.96 
44.66 
43.34 
42.05 
40.83 

39.75 

88.87 
38.24 
37.91  — 
87.93    * 

40 

88.33 
39.12 
40.29 
41.83 
43.67 

45.79 
48.10 
50.52 


17 

88 

61 

80 

96 

111 

122 

130 
132 
128 
128 

106 

88 
63 


79 
117 
154 
184 
212 

231 
242 


40.566 
1.039 


28u03 
-0.283 


+0.059 
-0.38 


-0.018 
+a32 


APPARENT  PEAOEB  OF  STAHS,  1920. 
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FOK  THB  TnVSH 


AT  WABBIS&SCS 


ailitngton 
MnTnae. 


Jan.  0.7 
lO.e 
20.6 
30.6 

19.5 
29.5 
liar.  10.5 
20.5 
30.4 

Apr,  9.4 
19.4 
29.3 

May  9.3 
19.3 

29.3 

Juae    3.2 

18.2 

28.2 

Hvly    8.2 

18.1 
28.1 
Aug.  7.1 
17.0 
27^0 

Bvpt.  6.0 
16.t) 
25.9 

Oct..  5.9 
15.9 

-^25.9 

Nov.  .4.8 

14.8 

54.8 

I>0C.    4.7 

114.7 
24.7 
34.7 


Mag. 


3.9 


Akwhiwii 


h 
10 


f 


51.9841 
62.824?*® 
52»629  ^ 
52.889"^ 
58J098:** 

168 

^4»1* 
68.346r^ 
58.386  — 
68,374  " 
58316  " 

58^221. 


M6 
ISO 

MB 
M6 


d3j095 
b2JS50 
62  791 
52.625 

62.«2 

52.306 
52.161 
52.082 

a.«2i^^" 

61.883 
61.769  ^ 
61,733'^ 
61.724— 
.61.^7  ® 

ii<0O4: 

61«7  " 
62.028:^ 
.62.200^^'* 
52.1121^ 

02.065; 

52J155 

«8.»7 

484S8 

«3.0»6 


99a 


«3» 


4MJ7l! 


54.942 
65J098 


vn 


+84  38 


M 


28.«4 
28JL1 


78 


31 

27.80  — 
27.90  ^ 
28Je  ^ 

^.25 


30.40 
31.77 
83.29 

.86v4S 
37.99 
39.37 
40.66 
41.1^ 


115 
IM 


161 

186 

U8 

97 

n\ 


48 

42J5 

14 

^.79  — 
42.64  ^* 

42'.ffl  ** 
71 


41.91 
4DM 
39.83 
87.87 
86.20 

84»88 

ao.09 

27.78 

25;a9 

S2JII6 
20.66 
18.28 
16J07 
14^10 

12:42 
ai:Q8 
3KU1 


96 
1S3 
146 
167 
187 


8M6 


946 

I 


a97 

168 
184 

9r 


64LeoailB«' 

■ag.  4.6 


»k   51 


B 

18.478 

I&795P*' 

19-079^ 

19.322^ 

19.517  ?•• 
^46 

19.662  = 

19.754 

19.796*— 

19.792:   * 

19.745  *^ 
79 


19iaB6 
19.560 
19.485 


:i06 
186 
186 


56 

88 


19.299 
19.159^ 

146 

19.019  i 

IB.884'^* 

18.759  *^ 

18.648?^" 

18.862  i"* 
78 

1&476 

18.420 

1&388 

1»;381  — 

J».403  ^ 

18.455 : 
18.540.  •* 

i&ao?" 

18.ffl[9*~ 

a9L<ll4j^ 
1288 

m247 

19^6 

19«817 


861 


«ttt2^ 


fiM34 

n.l60 

2uao 


Il46 
k86 


tioo. 


+25  10 


t* 


».15,^ 
19.03^^ 

^^41 
17.86 

17JB  — 
81 

18.14  ^ 

lft.74  ^ 


19.59 
20.61 
2L77 

22.98 
24.19 
26.34 
26J8 
27.29 


86 
102 
116 
131 


181 
116 
104 

•i 
74 

28J05  ^ 
28.68  r! 

2S^18 
29-67  — 

29j00    ' 


28.71 
28.21 
27.49 
26.57 
»>.4S 

24.10 


20.84 
18.98 
l«.t6 

UM 

12.64 

10.45 

8.6D 

6.28 

4.43 
2.83 
1.51 


50 

72 

92 

114 

.188 

168 
171 
186 
^M 
j218 

JW6 
bf6 
B16 
tW8 
188 

146 
188 


Mag.  4.7 


AaeiosiaD. 


h 
JO 


'387 

m 

241 
190 
196 


9 

61.314 
61.641 
61.929 
62.170 
62w360 

62.4961 

62.579' 

62.610  — 

62.595.  " 

62.589  * 
60 

82.449 

62.331 

62.192 

62.038 

61.874 

61.707 
61.541 
61.381 
61.280 
61.093 

60.974 

80.877 
60.806 
80.766 
60.761  — 

;86 

60.797 
60.874 
80.998 
61.168 
61;385 


•itt 
138 
154 
164 
167 

166 
160 
161 
187 
118 


87 
71 
40 


•  77 
124 
170 
817 


61.647 : 

61.949  ?^ 
i^.284jf 
82:846  r* 
63Un8gJ 

83.994 


I 


63.759  ^ 
84.102  f** 


DicUtia- 
tion. 


-36  42 


n 


.308 
314' 


24.17 
27.01 
30.04 
83.16 
96.30 

99^6 
42.29 
45.68 
47.52 
49.72 

61.82 
63.16 
54.35 
55.16 
55.80 

85.85 
55.32 
64.82 
53.68 
52.23 

80.58 
48.73 
48.70 

•44.66^^* 


874 
840 
880 
190 


161 

118 

81 

44 

_6 

88 

70 
164 
186 
164 

•186 
203 


^40 

40.3^2 

88.37 

35.25 
84.24 

33.69 
88.83 
94.10 
85.09 
86.57 

88.51 
40i85 
43.68 


216 

aoo 

196 
173 
140 
191 
56 

6 

47 
'96 
148 
!194 

i284 
967 


Orooaibiidge  1706. 

Mag.  6.3       . 


AmSini. 


10 


in 
83 


t 
38.25 
39.34 
40.32 
41.16 
41.81 

42.27 
42.51 
42.551 
42.37  i 
42.01 

41.47 
40.79 
40.00 
39.12 
38.20 

87.27 
36.34 
35.46 
34.64 
33.92 


100 
98 
84 
66 
46 

24 
4 

18 
86 
54 

68 
79 
88 
92 
93 

98 
88 
82 
72 
62 


fil 

88 

34 

9 


83.30 
82.79 
82.41 
92.17 

32.08  — 

5 

32.13 
32.84'^ 
32.70  "^ 
33.21 
33.87 


51 

66 
80 


34.67 
^.59 
36.82 
37.75 
38.93 


:98 
118 

118 
i2l 


40.14; 


41.33 
42.47 


118 
114 


DecUna- 
tion. 


+78  11 


tt 


31.83 
32.16 
83.58 
35.52 
37.91 

40.64 
43.59 
46.65 
49.67 
52.56 

55.18 
57.46 
59.30 
60.65 
61.47 

61.74 
61.44 
60.62 
59.27 
57.44 

55.16 
52.50 
49.52 
46.28 
42.85 

39.27 
85.64 
32.04 
28.54 
25.19 

22.11 
19.34 
16.98 
15.11 
13.77 


83 
143 

194 


373 


396 
806 

303 


263 


184 

186 

83 

J7 

80 

83 

186 

188 

338 


334 
848 
358 


868 


886 
806 


877 
286 
187 
184 
76 

13.01  ^^ 
12.86  — 
13.34  ^ 


MemPbce 
Sec  8^  Tana 


6UB1; 

L215I      -^681 


17.016 ; 
1;105 


88.^ 
40.^70 


59^497. 
1,247. 


88.87 
-0.746 


85.883 
4.887 


56.88 
+4.784 


i4->- 


D^IU 


+0.087  > 
^4X88  i 


+0.044 
40J1 


+0.030 
+O488 


+0.0551 
-0.88   f 


-0.048 
+0.29 


+0.09< 
-0.38- 


+0.308 
+0.29 


406 


APPABENT  PLACES  OF  STABS,  1920, 


EDR  THJS  UPPER  TRANSIT  AT  WASHIHCTDIf . 


Was; 


ihinxton 
oTnna. 


Jan. 


Feb. 


0.7 
10.7 
20.6 
80.6 

9.e 


19.5 
29.5 
Mar.  10.5 
20.6 
S0.4 


Apr. 


May 


9.4 
19.4 
29.4 

9.3 
19.3 


29.3 

June  8.2 
18.2 
28.2 

July    8.2 

18.1 
28.1 
Aug.  7.1 
17.1 
27.0 

S^t.  6.0 
16.0 
25.9 

Oct.  5.9 
15.9 

25.9 

Nov.    4.8 

14.8 

24.8 

Dec.    4.8 

14.7 
24.7 
34.7 


Mean  Place 
Sec  ^f  Tan  i 


oCtateiis. 

lfag.4.2 


Righl 


h     in 
10    55 


9 

54.067 

64.364 
54.628 
54.853 
55.032 


7n 
17» 


1» 


55.165 
55.249 
55.289 
55.289 
55.251 


M 

40 

0 

88 

e7 


55.184 
55.094 
54.986 
54.866 
54.740 

54.614 
54.488 
54.370 
54.259 
54.162 

54.078 
54.011 
58.966 


90 
108 
120 
126 
126 

126 

118 

lU 

07 

84 

67 
45 


53.945-^^ 
53.952     - 

38 

58.990 


54.063 
54.172 
54.319 
54.506 

54.732 
54.991 
55.263 


73 
100 

147 
187 
i226 


^2 


55.597 : 


ftu 


55.927 

56.260 
56.587 
56.897 


830 


827 
810 


tlOIk. 


Uii»- 


-17  52 


tr 


261 
263 
240 
236 
220 


138 

149 

184 

06 


69 
44 


24.50 
27.01 
29.54 
32.08 
S4.41 

96.61 
38.61 
4037. 
41.86 
43.10 

44.06 

44.75 
45.19  ,, 
46.35  — 
45.28    ^ 

82 

44.96 
44.41 
43.65 
42.70 
41.60 

40.36 
89j06 
37  J6 
36.90 
34J9 

38.81 
32.82 
32.06 
31.60 


66 

76 

96 

110 

m 


U7 
136 
181 
118 


00 

76 

46 


31.49  — 
30 

31.78 

82.44 

33.51 

34.96 

36.74 


38.81 
41.10 
43.54 


66 

107 
146 
178 
207 

230 
244 


52.500 
1.051 


21.78 
--0.823 


•hO.059  . 
-0^58   ; 


-0.021 
+0.28 


<2lieomis. 

lCag.5.0 


RiKhl 
Mo&Dsksx. 


10    56 


s 
27.202 
27.496 
27.761 
27.988 
28.170 

^307 
28.397 
28.442 
28.446-^ 
28.415  •^ 


304 
266 
227 

162 
187 

90 
46 


28.358 
28.269 
28.167 
28.055 
27.939 

27.822 
27.709 
27.601 


84 

102 
112 
116 
117 

113 
108 
06 


27.506 
27*421  * 

27.352  ^ 
27.300 1  -J 
27.269  : 
27.258  — 
27.278  ^ 

48 

27.316 

27.391''* 

27.499-* 

^.641^** 

27,822^ 
816 

28X>37' 

28.287  ^ 

28,566  ^ 

29-187  ^" 


29.513 

29.834^* 
30.140** 


tion. 


Ammfiwi 


+  42 


t' 


40.38 
38.47 
36.74 
85.24 
33.99 

83.62 
32.82 

31.87 


101 
178 
160 


07 

70 
46 


20 

81-67  — 
31.69    ^ 

18 

31.87 
32.20  ^ 
32.66 
33.18 
38.78 


46 
62 

00 


34.41 
85.06 
35.70 
3d.o4 
36413 


64 

64 
60 
66 


46 

88 

36 

0 


87.48 
37.94 
38.32 
38.57 
88.66  — 

.8 

38JB 
38.26  *" 
87.76 
36.99 


62 

n 

108 
180 


94.67 
83.15 
31.41 
29.52 
27.49 

25.42 
23.36 
21.40 


676 
180 


207 


106 


25.778 
1.002 


60  J9 
+0.071 


+0i)62. 
-0.38   . 


+0.004 
+0.97 


P 


Hag.  2.4 


W   57 


471 
428 


s 
2.972 
3.443 
3.871 
4.237 
4.682** 

*-^a82 

4.880^^ 
4.931  — 
4.962  * 
4.808  ** 

4.643 

4.433 
4.188 
8.906 
3.620 

8328 
8.045 
2.776 
2.529 


160 


210 
980 
276 


^ 


144 

101 

65 

6 


260 
247 

2.312  ^' 
182 

9.130 
1.966 
1-885 
L880 
La24  — 

47 

L871; 
1.978^® 
2.132  *•• 
2349  ^'^ 

2J625?'* 

884 

9.969' 
3347  ?*• 
8.790P 

916 

&299 
6.780 
6w2n 


fcu 
koi 


Doclfaift- 
tloo. 


+56  47 


ff 


78.15 
78.21 
7833 
7937 
81.64 

83.61 
85.75 
88.18 
90.70 
93.17 

95v62 

97.44 

99.48 

100.96 

102.01 


114 

167 

107 

224 
248 


217 


184 
147 
106 


10233 

10231  — 
102.85  ** 
10133  ^ 
100.70*^ 


99J7 

97.28** 

95.07 


9239 
89.86 

86.94 

63.89 
80.77 
7732 
7433 

7135 
68.76 
66.24 
64;05 
6236 

6036 
60.U6 
69.91 


221 

248 
273 


au 

815 

80O 


210. 


170 


1310. 


1.827 


I 


101.66 
+1329 


+0lO72; 
—^36 


+0.098 
+937 


Atag.23 


R%hl 


h     SOI 

10  i» 


8 

^.82 
50.36 
5034 
51.26 
61.60 

61.84 
51.99 
52.04 
52.01 

51.88 

61.69 
51.43 
61.13 
60.79 
60.44 

60.08 
49.73 
4839 
4939 
4831 

48.68 
4839 
4836 
48.18 
48  J6 

4839 
4831 

48.48 

48.72 

.4933 

49^ 

4936 
80.34 

li9.88' 
•61.44 

6I23S 
6231 
63a7 


64 

48 
42 
84 
24 

15 
6 

8 
18 

1« 

26 
30 
34 
35 
36 

85 
84 
80 
28 
28 

19 

13 

8 

2 

4 

11 
17 

f 

24 
81 
88 

44 
40 
84 

66 
69 

68 
66 


tion. 


+62  10 


If 


25 

78 

134 

179 

218 

244 


248 


35.29 
35.54 
36.32 
37.66 
39.45 

41.63 
44.07 
46.71 
49.39 
52.02 

54.50 
56.72 
68.61  *^ 
60.12  *** 
61.15  ^^ 

60 

^^•75   10 
61.85  — 

61.48  ^^ 

60.61  *^ 

59.32  *" 

170 

67.62 
55.54 
53.11 
60.42 
47.47 


243 


3U 


44.34 
41.12 
37.81 
34.62 
81.29 

28.24 
2639 
22.86 
20.70 
18.96 

17.77 
17.10 
17.00 


331 
320 
328 


216 
172 
121 


87 
10 


48310 
2.143 


69.49 
+1.995 


+0.074 
-9038. 


1*3.122 
+036 


APPAKENT  PLAGES  OP  STABS,  1»20. 


407 


lOR.  TBB  UPTEB  TRAH8IT  AT  WASHINGTON. 


Wj 


'aahinftoo 

MBlTnM. 


Jan. 


Feb. 


Mar. 


0.7 
10.7 
20.6 
80.6 

9.6 

W.5 
29.5 
10.5 
20.5 
80.4 


Apr.    9.4 

19.4 

29.4 

May    9.3 

'     19.3 

29.3 

Jane   8.2 

18.2 

28.2 

July    8.2 

18.1 
28.1 
Aiig.  7.1 
17.1 
27.0 

Sept.  6.0 

16.0 

25.9 

Oct.     5.9 

15.9 

25.9 

Nov;   4.8 

14.8 

24.8 

Dec.    4.8 

14.7 
24.7 
S4.7 


Mean  Place 
8ec3»Tui« 


IVft,DiHi 


X 

Mag.  4.7 


mfbt 


h    9 
11    0 

• 
54.875 
56.173 
55.4^ 
55.678 
55.801 


56.004 
66.089 
56.148 
56.156  — 
5ai28 


40 

8 


56.069 
56.966 
55.884 
55.773 
55.656 

55.568 
55.422 
55.323 
55.215 
55.127 

6S.0S4 

54.999 
54.963 


lu 

llTi 
118 


lie 
im 

to 

m 
n 


16 

64.948=— 
54.968..  ^ 


90 


54.997 

55.067 

56.176  "• 
MO 


55.310 

56.465 

318 

55.698 

56.944 

56.223*^ 

6i.5»4*^ 

66.848 


178 


MO 


819 


67/U»: 

57.403 

57.892 


8M 


tkn. 


<f  7  45 


ft 


67.16 


1T8 


68  Jl 
82.47 
51.42 

60.06 
50.18 
49.96 
48.96 
50.22 


5101 
51.69 
52.96 
'86.08 

58.71 
64.37 
65.00 
55.56 
66.05 

86.47 
86.n 
66i96 


56.88 

66J97 
66.06 
55.80 
54.32 
88.10 

61.65 
49.99 
48.16 
46.n 
44.12 

42.07 
46.66 
88.18 


11 


78 


IS8 
148 


188 


58jI88 
1.009 


6BJi2 
461086 


-M)j068 


D#a,IM      1-088^ 


40.009 
40M 


Mag.  5.7 


nm 


11    * 


81.125 
51.8B9 
51.61)9 
81.806 

61.967 
82.042 
52.092 


808 


85 

m 


52.H»  ^ 
52.078  * 


78 


52.aSD 
51.9«2 
51.844 
51.736 
51.682 

51:605 
51.302 
6L2B3 
61.185 
6L086 

n;0a2 
80.966 
60.927  *! 
60.910  — 
50:919    * 


108 
114 
117 

Itt 

108 


98 
87 


101 


50.964 

61.022 

61;123 

61.262:^ 

61.435  •^'' 
•211 

61.646: 

61.888?^, 

62LM5?"^ 

«2-486i** 

82.780 


316 


86.185* 


68i426 


8» 


88.734** 


DttUaa- 
tko. 


4  222 


tt 


178 


110 


87 


47 


75.68 
78.60 
71.81 
70.22 
88.87 

67.77 

66.95 

66.40^ 

66.M) 

66i)8-^ 

8 

66.11 
66.88 
66.78 
67.26 
07.82 

68.45 
69.10 
09.77 
70.44 
UM 

71.67 
72.21 
72.64 
72.09 
73.1B 

Y8.17 
72.99 
72.54 
71.85 
70j80 

09.70 
08.28 
06.68 
64i65 
62j68 

MM 
58.46 
66.44 


86 

07 

or 
u 


64 

4S 

85 

17 

1 

18 
46 

m 

06 

180 

M7 
170 


.808 


40;4S8. 
1.001! 


84.98 
•fO.042 


4Oj061! 


40.003 
40.05 


^  If rott  Kalorta. 
Mag.  3.2 


RiOt^ 


11 


I 

5 


• 

11.094 
12.082 
12.485 

12.741*** 

12,994.^ 
.100 

18.184 

13.307 

13.367 

18.368-= 

18.313;" 
.108 

13.210' 

18.069  "* 

12.901 

12.712 

12.512 


188 
00 
1 


800 


12.307 
12.107 
11.919 
11.744 
11.689 

11.469 
11.363 
11.280 

11.238 


11.233  — 
84 


aoo 

18B 
175 
155 
180 

108 
70 


11:267 
11.346 
11.468 
11.637 
11.854 

12.117 


79 
123 
100 
217 
208 

800 


12.425 

12.772  P*'" 

18,155(^ 
400 


18.560 

18;0r8< 
14.395 
14:798 


;4i8 

417 

'4O8 


tioo. 


444  55 


tt 


87.04^ 
86.58  — 
36.62  ^ 
37.13  '* 
38.09  •• 


107 
190 
207 


108 
174 
146 
116 
80 


89.45 
41.12 
43.02 
45.00 

47.18 

49.22 
61.15 
52.89 
64.34 
65.50 

56.90 
56.76 

86.85  — 
66.64  " 

66.86  ^ 
101 

64:85 

63.50 

51.86 

49.93 

47.76 

45.36 
42.79 
40.07 
37.29 
34:46 

31.66 
28.94 
2d.4D 
24.07 
88M 

80.41 
19.19 
18.45 


185 
164 
193 
217 
.240 

2B7 
272 
278 
288 
280 


2fl 


201 


94 


10.389 
1.412 


UM 
40.097 


40.067 


I 


40.065 
40.24 


jDCiateria. 
Mag.  4.5 


JkioiiisfDa. 


h    m 
11    7 


s 
44J20 


300 


45.129 
45.406^^ 
45.645^ 
45.889 


IM 
147 

100 
52 


45.986 
46.086 
46.188 
46.150-^ 
46.124  * 

57 

46.067 

45.882 
45.766 
45.641 

45.512 


83 

102 

116 

185 

.120 

45.384^* 

45.259  ^ 
45.139^ 
45.081'^* 

95 

44.936 
44.856 
44.798 
44.763 

44.757  -^ 

,  25 

44.782 
44.842 
44.941  * 
46.083»^** 
45v264.^^ 

'223 

45.487 

45.746;^ 

46.040'^ 

46.358*^ 

46;694:^ 
343 

47{037 

47.373  ^ 

47.695  *" 


80 

58 

35 

6 


flO 


Decliofr- 
tion. 


-22  23 


21.27 
23.83 
26.46 
29.10 
31.65 

34.09 
36.32 
38.84 
40.13 
41.64 

42.87 

43.81 

44.48 

44.86   ,, 

44.96  — 
17 

44.79 

44.86 

43.68 

42.76 

41.65 


256 
263 
264 
255 
244 


223 

202 
179 
151 
123 


94 
67 

3S 


40.38 
38.96 
37.46 
35.94 
84.44 

38.05 

31.80 
30.81 
30.08 

29.73  — 

1 

29.74 
30.17 
31.03 
82.30 
33.96 


43 

68 
92 
111 
127 

142 
150 
152 
150 
139 

125 
99 

73 


35.94 
88.21 
40.68 


43 

86 
127 
166 
198 

827 
247 


48.269 

1:082 


20.80 

--D.412 


40:059- 
-4^30  . 


^.027 
40.23  . 


408  APPARENT  PLACflBS  OF  STARS,  1920. 

FOR  7SEB  tJTPEB  TBAHBTf  AT-WABHBIGTCWri 


Washiufftan 
IftanTmie. 


Jan.  0.7 
10.7 
20.6 
30.6 

Feb.    9.6 

19.6 
29.5 
Mar.  10.5 
20.5 
30.4 

Ainr,  9.4 
19.4 
29.4 

May  9.3 
19.3 

29.3 

June    8.3 

18.2 

28.2 

July    8.2 

18.1 
28.1 
Aug,  7.1 
17.1 
27.0 

Sept.  6.0 
16.0 
26.0 

Oct-  6.9 
15.9 

25.9 

Nov.    4.8 

14.8 

24.8 

Dec;.   4.8 

•14.7 
24.7 
34.7 


Mean  Place 
Seed, Tan  a 


l>^a,  D«a 


0  Leaittbi^ 

Mag.  2.6 


A308Ds|on. 


h    in 

11  e 


IMbUnflr 

tian. 


f 
5^.692 
53.010 
5S.299 
53.560r 
53.768 


318 
289 
251 
20B 
IW 


53.917  ^^^ 

54.08a  ^ 

54.091 

54.107  — 

54.062  ^ 
67 


54.025 
53.941 
53.835 
53.715 
53.589^ 

53.459 
53.332 
53.210 
53.099 
53.000 

52.913 
52.847 
52.801 


84 
106 
120 
126 
130 

U7 

122 

111 

99 

67 

66 
46 


52.777  — 
52.779    ^ 

32 


52.811 
52.875 
52.973 
53.109. 
53.283 

53.497 
53.746 
54.080 
54.341 
54.672 


64 

98 
136 
174 
214 

249 
284 

:3ii 

381 


'839 


66^0X1 
55.353 
55.682 


342 
321 


+20  57 


f# 


28.95 
27.57 
26.51 
25.82 
25.47 

25.46 
25.78 
26.36 
27.18 
28.12 

29.19 
30.30 
31.40 
32.45 
83.42 

84.23 
34.90 
35.89 
85.72 
35.86 

85.79 
85.51 
85J06 
34.87 
83.47 


188 

106 

69 

86 

1 


82 
88 

82 

94 

107 

in 

UO 

106 

97 

81 

67 

49 
88 
U 

7 

28 

46 

69 

90 

109 


82.38 
81.07*** 
29.54"* 
27.81  *'* 
25.94*^ 

201 

23.03 


21.79 
19.59 
17.38 
15Ji5 

13.25 

11.42 

9JSS 


2U 
220 
221 
213 

200 

188 

164 


51.408i       48.89 
1.071 ;       -M^J83 


9Leonia« 

Mag.  3.4 


h 
11 


tn 


8 

3.907 
4.219 
4.600 
4.746 
4;948; 

■ 

6.104i 

6.211 

6.271 


311 
281 
246 
202 
ilfiO 


107 
60 


6.289— 

5.287  ^ 

.  64 

5.213 
6.133 
6.032 
4.920 
4.799 


4.676 
4.556 
4.440; 
4.334 
4.238 

4.159 
4.094 
4.049 
4.027 
4.029 

4.080 
4.121 
4.216 
4.350 
4.520 

4.729 
4.975 
5.262 


80 
101 
112 
121 
128 

120 

116 

106 

06 

79 

66 

46 
22 

2 
81 


134 
170 


;277' 


5.556{ 
.5.880 


^804 


324 
'384 


6.214. 

«.547 

6.868 


:8S8 


D«DUDa- 
tkn. 


+15  51 


f/ 


47.90 
46.42 
45.15 
44.19 
^.67 

43.27 
43.27 
43.65 
44.06 
44.75 

45.66 
46.46 
47.89 
48.30 
49.17 

60.62 
51.19 
51.62 
61j90 

b2.03 
52.00 
Al.78 
•61:88 
60.78 

47.74 
46.81 
44«66 

43.86 
40^ 
38.81 
36;68 
3Cfi6 

88  J2 
80.61 
28.91 


167 
127 


30 

0 
28 
61 
69 
81 

90 
08 
01 

87 

77 

68 
67 
48 
28 

i? 

3 
28 
40 
60 
80 

160 
124 
148 
165 

181 

197 
207 

i2ia 

218 

m 

170 


2.6101 
1.040 


6L86 
+0.284 


+0.063;       +0j025     I 


+Oj063        +0.018 


D#a,  Pa        -^.39  >      +0.22      1-^.39 


+0.22 


vVnm 

Mas 


3.7 


1t%l4 


h 
11 


in 


ia.968. 


<348 

3ia 

2» 
281 
178 


11.311 
11.029 
11.907 
12.138 

12.316 
12.440 
12.509  *! 
12.626  — 
12.497  * 


124 


12.429. 
12.338 
12.202 
12.060 
11.907 

11.751 
11.506 
11.448 
11.310 
1L187 

II.OSO: 
10.994 
10.981 
10.895 


rm. 


142 
168 
166 

166 

'148 


128 
.107 


86 
8 


10.887— 
25 

10.912' 


10.972. 
11.071 
11.210 
11.892 


00 


189 
188 


11.617 
11.882 
12L185!** 
12.61Bf 


l£.aj5 

]^244 
12k.614 
13.974 


867 


810 


Bteliaa- 
tion. 


/ 


+83  31 

82.43  •; 
81.89  ^, 
31.79  — 
02  J2 

82.88 
33.87 
85.18 
86.69 
38.82 

39.99 
4L.60 
43.18 
44.49 
46.^ 


71 


104 
131 
161 


167 


Ml 
158 
186 
116 


91 

48.55 
47.19 

47.64 
47.61  — 
47*88 


64 
86 

7 


46«86 
46.06 
44.98 
48.65 
^.07 

40JS7 
38.27 
86.08 


108 
138 
158 


210 


246 
261 


83.76^ 
81.30 

28.79 
26.27 
28.60 


247 


1IIJ29 

17;38 
16.«1 
14^ 


215 
-lAl 

167 
119 


1.2001 


•M>JN3 


•K6.0e5 
-4136 


i 


+6.643 
+0.26 


6Cxmtesis. 

Mag.  3.8 


^%hl 


h     ai 
11    15 


9 

21.804 
22.110 
22.386 
22.627 
22.825 

22.978 
23.085 
23.147 


ao6 

1276 
341 

198 
153 


107 
63 


219 


22 

23.169  — 
23.165  " 

46 

28.109 
23.037 
22.949 
22.844 
22.782 

22.614 
22.496 
22.380 
22.270 
22.170 

22.061 
22.006 
21.960; 
21:917 


72 


105 
112 
118 

118 
116 
110 
100 
89 


75 
56 

83 


12 
21.905  — 

21 


21.1B26 
21.979 
22.069 
22.198 
22.385 


53 

90 

129 

167 

^209 


22.674 
22.819  ^ 
23.096  f" 
28.461*^ 
23.728*" 


24l066 
24^384 
24.702 


818 


46.93 
49.30 
51.69 
154.00 
66.19 

68.18 
60.00 
61.56 
62.87 
63.94 

64.75  „ 
65.30 
65.63 
65.72  — 
65.61   " 


-14  20 


rr 


182 

156 

131 

107 

SI 


65.29 
64.78 
64.07 
63.23 
62.26 

61.18 
60.04 
58.88 
67.72 
66.64 


51 
71 

84 

98 

107 

114 

116 
116 
106 


97 

66.67 

54.88 
64.31 
64.62  — 
64.07 


79 
57 


5 
36 


64.43 
55.1s 
56.29 
57.73 
59.49 


61.51 

63.72"* 

66.04 


75 
111 
144 
176 


mJM        48.69 
1.082       *6.266 


-aso 


--6J017 
40.19 


APPAKBNT  l>liAC®S  W  Bl^ARS^,  I930f.  409 

FOa  THB  TttOTSft'  TRANSIT'  AT  WAflHiMGTON. 


ihinffton 
n  Tmie. 


Jan. 


Feb. 


0.7 
10.7 
20.6 
90.6 

9.6 


19.6 
29.5 
Mu.  10.5 
20.5 
30.4 

Apr.  9.4 
19.4 
29.4 

May  9.3 
19.3 

29.3 

June    8.3 

18.2 

28.2 

July    8.2 

18.1 
28.1 
Aug.  7.1 
17.1 
27.0 

Sept.  6.0 
16.0 
26.0 

Oct.  5.9 
15.9 

25.9 

Nov.  4.8 
14.8 
24.8 

Dec.    4.8 

14.7 
24.7 
^.7 


Mean' Place 
Seel,  Tan  8 


D^,D»d 


llag.4.1 


Ik   p 

11   w 


s 

2.040 
2.345 
2.624 
2.866 


to 

879 
243 

9m 

3.226 
8.336,  _ 
3.403'; 
8.427-=? 
3.415  " 

3.372 
3.3(^ 
3.214 
8.112 
8.002 


2.776 
2.666 
2.564 
2.470 

2.389 
2.328 
2.274 
2.247 


7a 

102 
110 
118 

113 
SIO 

lot 

M 

81 


37 


2.241  — 

•34 

2.265 
2.318 
2.405 
2.529 
3'.690 


2.890 
3.125 
8.394 
3.691 
4.006 


87 

194 

in 

30» 

> 

385 

337 
115 

to 


4.331 , 


4.657 
4.972 


to 

115 


tlon. 


+  627 


ft 


188 
167 
148 
116 

87 

57 


54.lr4 
52.86 
51.19 
49.76 
^M 

47.78 
47.16 
46.87  "* 
46.81  — 
46.97   '* 

84 

47.81 
47.78 
48.86 
49.00 
49.69 


47 
58 

64 
63 


50.38 
51.07 
51.72 
52.38 
52.88 

68.84 
68.71 
58.96  „ 
54.06  — 
54.01    ^ 


69 
65 
61 
55 

46 

37 
34 


X  Centainl. 

Mag.  4.3 


ASOODSipQ. 


53.76 
53.32 
62.64 
51.73 
80.66  "^ 


44 

68 
31 


189 


49.17 

47.68  *" 
46.72  ^^ 
43.7k  '^ 
41.69 


39.69 
37.64 
35.58 


206 
210 

205 
136 


0.745 
l.t)66 


i 


64.98 
+6.113 


+0.062 
-0.39 


+0.007 
+0.19 


j- 

h      31 

11    117 


8 

28.287 


23.716: 


439 


24.099 
24^.426 
24.691 

24.889 
25.021 
25.086 
25.090 
25.037 

24.935 
24.792 
24.611 


388 

837 
M 
^38 

65 


58 
103 

143 

181 

24.401  *^ 
24.172^ 

28.927 


23.673 
23.418 
28.166 
22.926 

22.706 
22.611 
22.851 
22.232 
22.161 


M 
&65 
362 
340 
330 

135 
160 

ii9 

71 


SecUBsr 
tlan. 


-54    3 


Ascnsftn. 


i^iieoiiii. 
¥ag.  4.0 


0.72 
8.^ 
6.46 
9.76 
18.22 

16.76 
20.26 
23.69 
26.94 
29.95 

82.69 
85.09 
37.10 
88.71 
89.87 


370 
804 
890 
846- 
354 


350 
343 
825 
301 
274 


15 


22.146; 


22.193 
22.903 
22.482 
22.727 

23.036 
23.402 


.47 
no 
173 
345 

to 

366 


28.817  ?^* 
24.269**' 

178 


24.742 : 


26.S22 
25.694 
26.141 


«73 
447 


240 
361 
161 
116 
70 

40.67    ^ 
40.81  — 
40.57  ^ 
89.86 
88.71 ''' 

155 

87.16 
85.25 
88.02 
30.56 
27.94 

26.27 
22.66 
20:18 
17.98 
16.06 

14.62 
13.69  ^ 
18.32  — 
13.54  ^ 
14.86  ^ 

141 

15.77 


131 
228 
346 
262 
267 

361 
248 
223 
189 
144 


17.71 
20.13 


134 
342 


21.181  r 
1.704: 


8.79 
-1.379 


+0:054  j 
-0:89    • 


-0.090 
+4.» 


11 


P 
V 


384 

248 


8 

46.583 

4o.o4^ 
47.126 
47.374 

47.581  ^ 

1681 

47.744 : 
47.860 
47.990 
47.958  — 
47.947  " 

42 

47:905 
47.836 
47.747 '  ^ 
47.645^^ 
47.SS4 


116 
70 


69 


47.4l8 
47.303 
47.192 
47.087 
46.991 

46.907 
46.840 
46.789 
46.759 
46.752 


m 
ii6 

lis 
111 

105 

96 

84 

67 
81 


l>eeliiift- 

tkXL 


+10  57 


ft 


60.53 

68.78  "* 

57.27  "* 

56.05*** 

55.12  ^ 
61 

64.51 

54.21 

54.18  — 

54.40 

54.82 


30 
S 

23 
43 

58 


66.40 
66.11 
66.87 
57.66 
68.46 

69.22 
69.92 
60.55 
61.10 
61.53 

61.86 
62.02 


71 
76 
73 
80 
76 

70 
63 
56 

43 
S3 

17 


7 
,31 
46.773- 
46.824'" 

47.081  J^ 
47.191  *** 

}33 

47.3901 
17.624  ^ 


to 

337 
817 


47.894 
48.191 
48.508 


48.837? 
49.166  ^ 
49.486  ^ 


62.06  "-* 
61.93   *^ 


r£eonl8. 
Mag.  5.2 


Right 
A8e8nsi3n. 


61.61 


83 
50 


61.11 
60.88 
69.44 
68.26 
56.87 


73 

34 
118 
183 
163 

56.24 

68.44*** 
130 

866 

212 

810 

301 

186 


61.48 
49.42 
47.80 

46;20 

48.19 
41.83 


11  m 


50.6861 
60.994^ 
51.273 '^ 
51.519  ^* 
51.724  P* 

164 

51.888 
62.004'" 

78 

62.077     * 

52.109  — 

52.106    ^ 
38 

62.068 

52.006 :  ^ 

61.924 '  ® 

51.828* 

51.723  ** 

no 

51.613 : 
61.502  *" 
51.393  *^ 
51.290  ^^ 
51.195 


35 

86 


70 
52 
35 


45.276  I 
1.019  ! 


72.21 
+0.194 


+0.062  ; 
-0.39 


I 


+0.013 
+0.17 


51.109 
51.039 
50.987 
50.952 
50.941  — 

15 

50.956! 
51.004  ^ 
61.084** 
61.201  *" 
61.367  J* 

^95 

61.562  , 
51.784  ^ 
62.047?® 
52.839  **" 
52.652  [^ 

to 

52.976  ' 
53.301  ^ 
53.616  •** 


DecUna- 
tioD. 


+  3  17 


ti 


40.18 
88.21 
86.41 
34.83 
33.60 

32.44 
31.67 
31.18 
30.93 
30.91  — 

17 

31.08 
31.38 
81.85 
32.39 
33.01 


197 
180 
158 
133 
106 


77 
40 
25 


30 
47 
54 
62 
66 

68 
67 
60 

62 
50 

48 
40 
34 


83.67 
34.35 
35.02 
35.68 
36.80 

86.89 
37.37 
37.77 
38.01 
38.13  — 

4- 

38.09 

37.82  ^ 

37.32  ** 

36.58  ^* 

35.60  ^ 

127 

34.33 

32.82  '*^ 

31.11  *^ 

29.21  *^ 

27.18  "* 
203 

25.09 


22.99 
20.96 


210 
203 


49.413  ; 
1.002; 


49.24 
+0.057 


+0.061 ! 
-0.89   *• 


+0.004 
+0.16 
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Washtngton 
Mean  Tune. 


Jan. 


Feb. 


0.7 
10.7 
20.6 
30.6 

9.6 


19.6 
29.5 
Mar.  10.5 
20.5 
30.5 


Apr. 


May 


9.4 
19.4 
29.4 

9.3 
19.3 


29.3 
June    S.3 

18.2 

28.2 

July     8.2 

18.2 
28.1 
Aug.  7.1 
17.1 
27.0 

Sept.  6.0 
16.0 
26.0 

Oct.  5.9 
15.9 

25.9 

Nov.    4.9 

14.8 

24.8 

Dec.    4.8 

14.7 
24.7 
34.7 


Mean  Place 
Sec  i,  Tan  5 


D^,  Dad 


XDiaconla. 

Blag.  4.1 


Right 
Ascensitii. 


h     m 
11     26 


8 

41.50 
42.21 
42.87 
43.46 
43.94 

44.32 
44.58 
44.71 
44.71 
44.60 

44.38 
44.07 
43.68 
43.24 
42.75 

42.25 
41.73 
41.23 
40.75 
40.30. 

39.90 
39.56 
39.28 
39.07 
38.94 

38.89 
38.93 
39.06 
39.28 
39.60 

40.02 
40.52 
41.10 
41.75 
42.45 

43.18 
43.93 
44.67 


71 
M 

S9 

48 
38 

96 
13 
0 
11 
32 

31 
39 
44 
49 
50 

53 
50 
48 
45 
40 

84 
28 
21 
13 
j5 

4 

13 
22 
32 
42 

50 
58 

«5 
70 
73 

75 
74 


Dwlina- 
tioiL 


•f69  45 


rf 


56.73 

56.87 
57.64 
58.98 
60.84 

63.11 
65.73 
68.56 
71.49 
74.40 

77.19 
79:71 
81.92 
83.73 
85.05 


14 

77 
184 
188 
227 


283 

298 
291 
279 


252 
221 
181 
132 
85 
85.90    ,. 

86.21  — 
86.01  ^ 
85.26  ^* 
84.05  "^ 

180 


82.36, 
80.24 
77.73 
74.89 
71.78 

68.46 
64.98 
61.43 


218 

251 
284 
811 
833 

847 
856 
357 


57.86 

54.86^ 
83d 

51.00 

47.86 
45.07 
42.65 
40.70 

89.28 
38.43 
38.22 


814 
279 
242 
195 
142 


86 
21 


40.407 
2.892 


81.99 
+2.713 


-*-0.071 
-0.39: 


+0.179 
+0.15 


Mag.  3.7 


Ascmsion. 


11    29 


s 

5.389 
5.729 
6.034 
6.303 
6.526 

6.708 
6.827 
6.907 


840 
805 


S223 
177 

124 

80 


6.941  — 
6.935    * 

Ml 


6.894 
6.822 
6.728 
6.613 
6.485 


6.347 

6.204 

6.060 

5.919 

5.785  *** 
126 


.72 

94 

115 

128 

138 

148 

144 

141 


5j650 

5.550 
5.458. 
5.393 
5.356 


l09 

92 
85 

37 
2 


5.354 
5.390 
5.470 
5.^93 
5.767 


38t 
80 

123 

174  J 

n8 


5,985: 
6.244 


6.546 
6.876 
7.228 

7.590 
7.953 
8.300 


258 
102 

830 
852 
183 

163 
847 


tion. 


--31  24 


ff 


5109 
58.74 
66.48 
59.30 
62.14 

64.98 
67.59 
70.10 

72.36 
74.40 

76.16 
77.61 

78.77 
79.60 
80.09 

80.^ 
80.12 
79.64 
78.86 
77.81 

76.49 

74.96 
73.28 
71.48 


274 


279 


251 


204 
176 

145 

118 

83 

40 

J18 

18 
48 

78 
105 
132 

153 
18& 
180 


69.65^® 
170 

67.86 
66.17 
6^.64 
63.41 
6^.49 

61.96 
61.87 

62.26 
63.12 
64.42 

66.15 
68.23 
70.64 


189 

153 

128 

92 

58 

9 

.  . . « 

88 
130 
178 

sqa 

241 


3.845 
1.172 


53.77 
-0.611 


+0.050 
-0.39 


-0.040 
+0.13 


XCenlawit 

Hag.  3.3 


11  a& 


a 

7.27 
7.81 
8.29 
8.71 
9.05 

9.82 
9.50 
9.60 
9.63 
9J58 

9.47 
9.81 
9.09 
8.82 
8.53 

'8.21 
7.87 
7.52 
7.17 
6.88 

6.U 
6.22 
5.97 
5.78 
5.64 

5.58 
5.59 
5.69 
5.88 
6.15 

6.50 
i6.98 

7.48 
7.97 
8.55 

9.14 

9.72 

10.27 


84 

48 
42 
84 

87 

18 
10 

J 

8 

U 

If 
28 

27 

88 
38 

84 
35 
86 
34 
33 


19 
14 

_8 

1 

10 
10 
27 
36 

143 
i50 
:54 

'68 


58 

56 


SMUaa- 
uon. 


-62  84 


tt 


248 


846 


27.21 
29.69 
32.58 
35.80 
89.26 

4^.89 
46.56 
50.19 
58.72 
57.06 

60.16 
62.94 
6537 
67.38 
68.06 

70.06 

70.65  ^^ 

70.75  — 

70.86  ^ 

69.45  ^ 
137 

68.08 


834 
81« 

339 
248 
2M 
158 
109 


60 


66.28 
64.U 
61.64 

58.94 

69*12 
53.27 
50.50 
47.94 
^,66 

43.80 
42.42 
41.60  ^ 

23 

41.87  — 

41.79  ^ 
108 

42.81 


188 
2117 

m 

270 
288 

886 
277 
258 
238 
188 


138 
83 


44.42 
46.57 


181 

216 


4.898 
2.172! 


37.64 
-lira 


,+0.05^ 


-0.128 
+0.12 


lbg.4.5 


BISlit 


11 


ass 


811 


• 
52.808 
52.709 
52.992 
53.243 
531.464 

58,626 
53.753 
63.834 

53.874 
58.878  — 

28 

58.862 
53.799 
53.724 
53*654 
58l685 


861 
211 
172 


127 
81 
40 


63/128 
53.320 
53.210 
53406 
63t008 


53 

76 

90 

.99 

107 

108 

110 

104 

98 

00 

62.918 : 

62.843  • 

52.781 

WJ88- 

52.719  — 
6 

62.725 ; 

52*763  '^ 

52;886  J^ 

52.044^^ 

63.092  *** 
185 

63.277 

63.603?^ 


53.761 
54.050 
64.862 

54.684 
55.009 
65.326 


188 

|22 

i2S 

117 


-  0 


tr 


62.53 

64.59 

•6.54'^ 

68.29*^ 

69.80"* 

127 

71.07 
72.07  *~ 
72.79 
73.27 
73.50   *• 

_4 

73.64  ~ 

73.38 

73.08 

72.67 
72.16 


78 
48 


16 


41 
51 
60 


71.66 
70.91 
70.22 
69.63 
68J83 

68.17 
67.64 
66.99 
66.54 
66.22 

66.07 
66.10 
66.87 
66.90 
67.69 

68.74 
70.06 
71.66 
73.46 
76.46 

77.62 
79.66 
81.76 


65 


60 
70 


S5 

45 
S3 

J5 

3 

27 

63 

79 

105 

182 
160 
180 
199 
307 

218 
311 


51.156 

1.090 


64.93 
-0.097 


+0.061 
-0.4Q 


,0.000 
+0.12 
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FOB  THE  UPPER  TBANBIT  AT  WA8BIN0T0N. 


JaD. 


Feb. 


Mar. 


Apr. 


May 


0.7 
10.7 
20.7 
80.6 

9.6 

19.6 
29.5 
10.5 
20.5 
80.5 

9.4 
19.4 
29.4 

9.4 
19.3 


29.3 

June    8.3 

18.2 

28.2 

July    8.2 

18.2 
28.1 
Aug.  7.1 
17.1 
27.1 

Sept.  6.0 
16.0 
26.0 

Oct.  5.9 
15.9 

25.9 

Nov.    4.9 

14.8 

24.8 

Dec.    4.8 

14.8 
24.7 
34.7 


Hag.  5.7 


U    33 

8       1 

60^1 

«i.7i:* 

62.52  * 
63.21  ' 
63.78 


64.21 
64.49 
64.64 
64.66 
64.55 

<64.80 
63.95 
.63.51 
62.98 
62.38 

61.71 

6^1.01 
60.29 
59.57' 
56^' 

58.19^ 

57.^ 
b7M 

56.31 

#6.14; 
56.11 
56.24: 
56.52- 
56*98 


57 

38 
16 

J 
U 

25 

85 
4i 

58 
60 
«7 

90 
72 
72 
71 
67 

61 

la 

48 
81 

ft7 

18 
» 
46 


n 

85 


57«58, 

58^! 

59.1& 

60w08; 

61.05i  ^ 
*  98 

62^04! 
68JD2) 
63j96> 


tkKL 


-75  27 


tf 


374 

a«7 


898 


844 


316 


0.91 
3.17 

5.91 

9.07 

12.54 

16.22 
20.03 
23.87 
27.66 

3i.ai 

34.75 

37.90 

40.72 

43.18^ 

45.09^ 
147 

46-56  ^ 

47.51^ 
47.W  — 
47.77  ^ 
47,09 

45.68 
44.19 
42.05 
39.55 
36»76 

38.79 
30.^0 
27.67 
24.79 
22.16 

19JM) 
18.12 
16^ 
16^ 
16.89 

26.96 
18.26 
2Q.16 


131 


214 


338 
387 


178 

134 

8 
69 


Mag.  5.5 


B%ht 

ft  fTotmtoii 


n  38 


2.37- 

3.02 

3.63 

4.18 

5j0i' 

5.27 

5.42 

^.45 

5.88 

5.22 
4.97 
4.66 
4.29 
3.86 

8.^. 
2,98 

2,12 
1.72 

1.35 
1M\ 
0,76 
0.55 
0.41< 

0^ 
0;36 
0.45 
0.62 
0.88^ 

1.22 
1.65 
2.16 
2,73 
3.85 

4.01 
4<69 

5.36 

■■  .  ■* 


61 
55 
46^ 

87 

38 
15 
J 

7 
16 

35 

87 
48 
44 

44 

45 
41 

M 

87 

83 

37 
31 
14 

J 

3 

9 

17 


48 

57 
63 


tloo. 


tr 


4*67  10 


it 


50.84 
50.76  — 
51.31  ** 
52.44"* 
54.10  *•• 

385 

56.24 
58.72 
61.46 
64^ 
67.24 


3M 


361 


70.05 

72.64 
74.95 
76.88 
78.37 

79;88 
79480 
79.87 
79.34 
78.32 

76.83 
74.90 
72.57 
^.89 
66.90 

63.69 
60.29 
56,77 
53.21 
49.70 

46.29 
43.06 
40.13 
37.56 
85^43 

^Sl 
82.76 
^.32 


381 
188 
M8 
VOL 

61 

3 

88 

UB 

148 


331 


810 
363 


851 

841 


318 
163 

106 
44 


f  Cniletit. 
Mag.  4.9 


B%I4 


« 


h 


40 


a 
43.676 
43.997 
44^293 
44.555 
44.778 

44.957 
45.091 
45.182 
45.231 


881 

;»6 


178 

134 

81 
48 


45.242  — 
31 

45.221 
4y5.173 
45.101 
45.013 


44.911 

44;802i 
44.687 
44.569 
44.454 

4s»v6uS 

44.238' 
44.145 
44.068 
44.010 
43.976; 

43.970i 

43.998 

44.061 

44.167 

44»313; 

44.504' 
44.735 
45.002 


48 

73 

88 

108 

168 

'll5 
118 
115 
113 

UH 

88 
77 

66 

84 

6 


106 
14ft 

m 
2n. 


45.302; 

'45.624 


)8oa 


45b959J 

46.297!" 

'46;626 


Uaft- 


.  *17  54 


// 


22.71 
35j67 

27.48 
29.87 
a2.18 

^.66 
36.34 
38.12 
39.65 
40,94 

41.97 
42.76 
43.30 
43.61 


296 

244 
388 
381 
2U 

198 
178 
156 


108 

78 

81 


43.68  — 
15 

43.58 

48.17 

42.61 

41;85 

40.95 


5ft 
76 


184 


38.76 
SIM 
86.8i 
85.11 

33.98 
33.<HL 
32.24 
31.70 


115 


188 
130 
113 

97 
77 
54 


30 

81.50  — 
12 

S1J2 

^.11 

82.98 

84J32 


48. 
87 


85.ao 

1(7.88 
89.79 
42.07 


168 


ai 


X  Vim  Xajoiis. 

Mag.  3.8 


h      81 

11    41 


ft 

50.911 
61.334 
51.729 
52.083 
52.387 


423 
806 
864 
804 
244 


52.681  ,^ 
52.810^^3 
52.928 
52.971  — 
52.960  ^^ 

66 


52.804 
52.762 

52.462 
^.258 

52.089 
51.821 
51.605 
5L397 
51.201 

51.022 
60.867 


112 

151 
179 
199 
214 

218 
216 
20s 
196 
179 

■ 

155 
129 


50.788 

50.688'^^ 

60.575 


63 
24 


60.551 
50.570  ^ 
50.637  *^ 
60.764  "^ 
60.924.*^ 

'Q24 

5L148;  • 

51.425'^ 

51.761*^ 

62.120^ 

62'.524'*^ 

^426 

62.980 

83.386*^ 
58.819*^ 

i 


Declina- 

tiOQ. 


+48  12 


It 


73 


60.99 
60.26^^ 
60.08  — 
60.44  ^ 
61-30  ^ 

133 

62.63 
64.35 
66.38 
68.60 
70.93 

73.27 
75.53 
77.60 
79.43 
80.95 

82.12 
82.90 


172 
303 
222 
233 
234 

226 
207 
1S3 
162 
117 


78 


38 

83.28  — 
83.26  * 
82.81  ^ 

86 

81.96 

124 

169 
192 
224 
249 


80.72 

79a3 
77.21 
74.97 

72.48 

69.77 
166.88 
63.85 
60.76 

57.67 
54.65 
51.77 
49.12 
46.76 

44.78 
43.25 


42.22 


271 

289 
803 
309 
309 

303 
288 
265 
236 
198 

163 
103 


Mean  Place 

80c  5,  Tan  5 


67.099) 
8.982' 


18<27 
^.855 


1:60^ 
2j67» 

•hO.Oef 

^i40'^ 


:76<84 
+2A77 


42i3^j 

1^051 1 


MM 

-0.323 


49.9libi 
1.501 


82.86 
4-1.119 


f 


+0.050; 
-0.40  I 


-0.255 

+oai 


+0.158 
+0.09 


+0.060 
-0.4a 


-0.021 


+0.064       H^.074 
-#.49  i      +0JD6 


420  APPARENT  PLACES  OF  STARS,  1920. 


FOR  THE  TJPPEE  TRANSIT  AT  WASHINGTON. 


-  *     —- -    ■ 


Washington 
Mean  Tone. 


Jan.  0.8 
10.7 
20.7 
30.7 

Feb.    9.6 

19.6 
29.6 
Mar.  10.6 
20.5 
30.5 

Apr.  9.5 
19.5 
29.4 

May  9.4 
19.4 

29.3 

June   8.3 

18.3 

28.3 

July    8.2 

18.2 
28.2 
Aug.  7.2 
17.1 
27.1 

Sept.  6.1 
16.0 
26.0 

Oct.  6.0 
16.0 

25.9 

Nov.    4.9 

14.9 

24.9 

Dec.    4.8 

14.8 
24.8 
34.7 


€  Uqmb  XaloiU. 
(Alioth.) 
Mag.  1.7 


Bigllt 


h     m 
12    50 


s 

30.868 
31.363 
31.849 
32.310 
32.731 

33.101 
33.407 
83.644 
33.609 
33.901 


4W 

461 
411 
S70 


887 
166 


33.923 
33.880  ^ 
38.777  *^ 
83.625  "^ 
83.428  ^•^ 


88.196 
32.939  *^^ 
32.663  ^* 
32.376  ^ 
32.086** 


276 
»6 


SOI 
168 

117 
66 


31.800 
31.524 
81.266 
31.033 
30.832 

30.669 
30.552 
30.489 
30.485  — 
30.546  •^ 

129 

30.675 
30.874  ^^ 
31.141  ^ 
31.475  ^ 
31.865*^ 

.438 

32:303 
32.776 
38.266 


472 
491 


Declina- 
tfanu 


+56  22 


128 

66 


75.80 
74.52 
73.87 
73.82  — 
74.40  ^ 

75.65 

77.22 
79.31 
81.76 
84.42 

87.21 
90.01 
92.71 
95.22 
97.44 

99.33 
100.82 
101.87 
102.44  ^^ 

102.54  — 

89 

102.15 
101.29 

99.98 

98.24 

96.09 


116 


167 
209 
246 

266 
279 

280 
270 
251 
822 
189 


140 

105 

67 


93.57 
90.74 
87.65 
84.33 
80.88 

77.35 
73.82 
70.38 
67.14 
64.18 

61.58 
59.43 
57.82 


86 
181 
174 
216 
262 

283 
809 
882 
845 
853 

853 
844 
324 
296 
260 

215 
161 


5  Vlxfisis. 
Mag.  3.7 


Rigbt 
Asofloson. 


h     m 

12    51 


8 

35.117 
35.442 
35.757 
36.053 
36.820 

36.554 
36.75X 


826 
815 


234 


197 
189 


36.910 
37.029.  "• 
37.113  " 

47 

37.160 

37.178  — 

37.168  ^® 
84 

54 

71 


37.134 
37.080 

37.009 
36.924 
36.827 
36.722  *^ 


85 
97 


36.610 

36.496 
36.382 


112 
114 

114 

36.272  "*^ 
36.172  *^ 
36.086  * 

66 

36.020 

35.979 

35.970  — 

35.997  ^ 

36.066  ^ 
HI 

36.177 


41 


157 
200 


36.334 
36.534 
36.773  ^ 
37.048  ^^ 

901 

37.349 
37.666 
37.991 


817 


DecUna- 

tiflO. 


+  3  49 


206 

188 
167 
146 
112 


50 


48.10 
46.04 
44.16 
42.49 
41.09 

39.97 
39.17 
88.67 
88.47  — 
38.51    * 

29 

88.«0 
39.28 
89.89 
40.61 
41.40 


48 
61 
72 
T9 
82 

82 
80 
74 
69 
61 

60 
40 


42.22 
43.04 
43.84 
44.58 
45.27 

45.88 
46.88 
46.78 
47.03;^ 

47.13  — 

8 

47.05 
46.77 
46.28 
45.54 
44.56 

43.33 
41.85 
40.15 
38.27 
36.23 

34.10 
31.95 
29.83 


28 
40 
74 
96 
128 

148 
170 
188 
204 
213 

215 
212 


a  Can.  ▼«&.  9eq, 
Mag.  2.9 


•Rlrtt 
AsotnaocL 


h 
12 


tn 
f2 


s 

17.645 
16.028 
18.400 
18.753 
19.075. 

19.359 
19.894 
19.780 
19.916 
19.999 

20.037 
20.031 
19.984 
19.905 
19.797 

19.666 
19.515 
19.351 
19.179 
19.003 

18.826 
18.655 
18.492 
18.846 
18.218 


383 

372 


186 

186 


J? 

6 

47 

70 

108 

m 

51 
64 
72 
76 
77 

71 
68 
147 
27 
OB 


18.115 

18.047 
18.014  — 
18.028 
18.068 


14 

60 

112 


18.200 
18.865 
18.581 
18.848 
19.155 

19.499 
19.866  ""^ 
20.246  ^ 


165 
216 
267 
307 
844 


DeoUna- 

tiOQ. 


+38  44 


It 


164 

112 

63 

8 


94 
134 
173 
197 
214 


42.57 

40.93 

39.81 

39.19 

39.11  — 
43 

39.54 

40.48 

41.82 

43.55 

45.52 

47.66 
49.89 
52.12 
54.26 
66.24 

57.97 
59.44 
60.60 
61.37 
61.79 

61.82 
61.47 
60.73 
59.64 
58.19 

56.89 
54.80 
51.90 
49.29 
46.45 

43.47 
40.40 
37.82 
34.80 
31.43 

28.79 
26.50 
24.58 


228 
214 

198 
178 


147 

116 

77 

42 

Jl 

85 

74 

109 

145 

180 

209 
240 
261 
284 


807 
806 
802 
287 


192 


Mag.  3.6 


RigHt 


12  56 


s  ' 

46.41 
47.23 
4&M 
^.76 
49.44 

50.04 
50.53 
50.94 
51.25 
51.45 

51.55 
51.56 
51.48 
61.32 
51.07 

50.74 
50.33 
49.9X 
49.42 
48.91 

48.38 
47.86 
^.35 
^.88 
46.48 

46.16 
45.93 
45.81 
45.81 
45.95 

46.22 
46.61 
47.13 
47.76 
48.47 

49.24 
50.05 
50.86 


82 
79 
74 
68 
60 

49 
41 
31 
29 
10 

1 

8 
16 
25 
33 

39l 
44 

49 
51 
53 

52 
51 
47 
40 
82 

23 
12 
0 
14 
27 

80 
52 
63 
71 
77 

81 
81 


DeeUna- 
tkn. 


-71  6 


f/ 


48.79 
50.01 
51.77 
54.02 
56.69 

59.70 
62.95 
66.38 
69.91 
73.47 

76.94 
80.29 
83.44 
86.32 
88.88 

91.06 
92.81 
94.11 
94.90 


122 

176 
225 
267 

aoi 

825 
343 
853 
S56 

347 

335 

315 


256 

218 

175 

180 

79 


95.18  — 

24 

94.94 
94.17 
92.91 
91.18 
89.05 


86.57 
83.85 
80.97 
78.04 
75.18 

72.51 
70.13 
68.15 
66.65 
65.70 

65.35 
65.60 
66.45 


77 

126 
173 
213 
248 

272 


267 
23S 

Ids 

150 

as 

25 

25 
85 


Mean  Place 
Sec  a,  Tan  6 


30.878 
1.807 


97.74 
+1.504 


34.371 
1.002 


54.99 
+0.067 


17.286 
1.282 


60.65 
+0.802 


44.488       63.57 
3.090      -2.924 


+0.052 
-0.39 


+0.098 
-0.22 


+0.061 
-0.39 


+0.004 
-0.22 


+0.056 
-0.39 


+0.052 
-0.23 


+0.080      -0.189 
-0.39        -0.25 
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FOB  THE  I3FPEB  TRANfilT  AT  WASHINGTON. 


MMnTme. 


cTliflBis. 
Mag.  3.0 


S%ht 


BMlina- 


Mag.  4.4 


RVii 


tioD. 


4|Co]IU». 

Mag.  4.8 


Right 


DeeUna- 
tioo. 


80  C«B»im  Veaat 

Mag.  4.7 


jasL 


tion. 


Jan.  0.8 
10.7 
20.7 
80.7 

Feb.    9.7 

19.6 
29.6 
Mac  10.6 
20.6 
80.5 

Ape  9.5 
19.5 
29.4 

May  9.4 
19.4 

29.4 

June   8.3 

18.3 

28.3 

July    8.3 

18.2 
28.2 
Aug.  7.2 
17.1 
27.1 

Sopt.  6.1 
16.1 
26.0 

Oet  6.0 
16.0 

25.9 
Nov.    4.9 

14.9 
24.9 

Dec.   4^8 

14.8 

24.8 

'      .   34.8 


h     tt 
12    88 

8 

12.310 
12.638 
12.958 
13.200 
13.586 


+11  22 


tt 


390 
302 


MS 


13.778 
13.983 
14.160 
14.276 
14.367 

14.419 
14.443 
14.433 
14.402 
14.346 

14.272 
14.185 
14.085 
18.975 
13.859 

13.739 

13.619 

13.503. 

13.395 

18.302 


906 

107 

lai 

01 
03 


10 

a 

M 

7i 

87 
100 
110 
116 
120 

lao 

110 

108 

09 

7t 

13.227 

13J79 

18.162  — 

13.180  ^ 

13.241  ^ 
:lOi 

13.345 

13.494^^ 

13.687  ^^ 

1 18.922  *" 

14.191^ 


70.48 
68.47 
66.69 
65.22 
64.07 

68.29 
62.85 


i?8 

147 

116 

70 


44 


62.79  ~ 
63.02  "" 
63.51 


40 
70 

01 
104 
110 
lU 

110 

lOB 
00 
0» 
00 
«0 

173.50 

73.95  ^ 

74.15  — 

74.14     ^ 
94 

4i 


64.27 
65.18 
66.22 
67.32 
68.45 

60.56 
70.58 
71.53 

njN 

73JQ6 


900 


14.4S^ 
14.809- 
15.186; 


810 
097 


173.90 

73.46 
72.77 
71.83 
[  70.67 
60.23 

67.87 
65.71 
63.64 
61.45 
50.17 

661.87 

154.62 

52.51 


00 
04 

110 

144 
100 

10ft 
907 
210 


9U 


h    m 
£3    5 


327 


49.085 
49.412 
49.733 
50.086 
50.313 

5a558 
50.769 
50.941 
51.078 
51.177 

51.245 
51.279 
51.288  — 
51.269  ^ 
51.231  " 


977 
346 

211 

179 
187 


34 


51.172 
51:097 
51.008 
50.906 
50.797 

60.682 
50.565 
50.451 
50.342 
50.245 


70 


102 
101 
116 


117 
114 
100 
07 
96 
50.170 
5aU6  ^^ 
60.008-^ 
60.112  " 
60.170  * 

.102 


50.272 

50.419 
50.613 
5a846 
51.117 

51.416 
51.783 
52.058! 


147 
104 
280 
271 


k317 

* 

*326- 


•  56 


n 


107 


170 

147 


100 
72 
47 
94 


47.34 
49.39 
51.36 
58.24 
54.94 

56.41 
57.63 
58.63 
59.85 
59.82 

60iM 
60.12  — 
69.99   " 
50.70 
50.29 

58.78 
58.23 
5/7.61 
56.93 
56.25 

55.57 
54.91 
54.29 
53.72 

53.25 

08 

52.87 
52.66 
52.64  — 
5(2.83  *• 
53.25  ^ 


41 
61 

66 


00 

08 

57 

47 


53.93 
54.87 
56.10 
57.58 
59.25 

61.12 
63.10 
05.14 


04 
123 
14& 
107 

187 

108 
204 


h  01 

18  8 


840 
844 


801 


187 
142 


» 

8.910* 
9.259 
9.603 
9.931 
10.232 

10.500 

10.728 

10.915 

11.057 

11.156  " 
88 

11.214 

11.283  — 

11.218  ** 

11.174  ^ 

11.103  '^ 

11.010 
10.899  "* 
10.773  ^ 
10.635^ 


146 
.150 

140 
146 
180 
120 
lOD 


10.490 

10.340 
10.191 
10.046 

9.910 

9.790 

9.690^ 
9.617 
9.677 
9.575 
9.617 

9.706< 

9.844 
10.082. 
10.265:^ 

10.540;^ 

;8Q8 

10.848) 


70 

40 
_2 

4fi 

80 

138 
188 


U.180 

11.525 


,382 

:a46' 


+28  16 


13    13 


•1-40  50 


ft 


tt 


45.76 
43.86 
42.89 
41.36 
40.80 

40.72 
41.11 
41.92 
43.10 
44.57 

46.28 
48.12 
50.02 
51.91 
58.72 

55.38 


100 

147 


60 

8 


81 
118 
147 
171 

184 
100 
180 
181 
100 

148 


57.667' 
58.064 
58.439 
58.809 
59.151 

59.458 
59.721 
59.985 
60.099 
60.212 


887 
885 
870 
842 
807 


18.95 
17.16 
15.87 
15.13 


170 


74 


56.86 

58.09"' 

59i)7  •* 

59.75  * 
87 

60.12 

60.19  — 

59.92  ^ 
60 

00 
128 


59.33 
58.43 

57.21 
55.69 
58.89 
51.81 
49.51 

47.00 
44.34 
41.58 
38.80 
86.06 

'33;46 
31J07 
^.98 


168 
180 
206 

280 


203 
214 
104 
113 
04 

60.276 

60.293  — 

60.267  * 

60.204  ® 

60.109  ^ 
126 


59.984 
59.838 
59.673 
59.495 
59.308 

60.116 
58.925 
58.740 
58.567 
58.412^ 

58.280' 

58.179 

158.115 


19 

14.94  — 
37 

15.31  ^ 

16.20  "^ 


270 
278 
2H 


146 
165 
178 
187 
102 


101 
185 
173 
165 
132 


101 
64 


20 
58.005  — 

68.124  * 

:  83 

58.206. 

58.344*^'* 
58.587.^"^ 
58.783^ 
50.077  ^ 

-334 


60.411 
59.776 
^.158 


805 


382 

1 


17.56 

\  19.31 

21.36 

23.62 
26.00 
28.40 
30.72 
82.89 

34.85 
36.51 
37.85 
38.84 
39.48 

89.61 
39.39 
38.77 
37.75 
36.35 

34.58 
82.47 
30.07 
27.88 
24.48 

21.40 
18.28 
15.02 
11.86 
8.84 

6.04 
8.57 
1.50 


180 
176 


940 


217 
100 

100 
134 


18 


69 
102 
140 
177 

2U 
2i0 


290 

806 

817 
821 
810 


247 
907 


Mean  Place 
Sec  6,  Tan  6 


11.678; 

1.020: 


70.79 
40.201 


48.3461 
1.0041 


44.06 
^OjOOO 


8.525: 

1.186^ 


^.18 
40.588 


57.683. 

1J325: 


86.62 
46.869 


40Xm 
-0.39 


I 


-h0i013 
^Oj25 


40X)62! 
-0;38  I 


-Oj006 

trO.28 


40^7; 
--0.38  I 


40.084 
-0.«9 


40.054J       4-0.055 
-0.38  :       -0.32 
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APPARENT  PLACES  OP  STARS,  IdSOl 


FOR  THB'UWBR  TRAUSTT  AT  WAdHlNGTttN. 


7  Vtim  MaifnAm. 
Mag.  2.5 


Waditaicton 
Hean  Tnne. 


Jan.  0.7 
10.7 
20.7 
30.6 

Feb.    9.6 

19.6 
29.6 
Mar.  10.5 
20.5 
30.5 

Apr.  9.4 
19.4 
29.4 

May  9.4 
19.3 

29.3 

Jime    8.3 

18.3 

28.2 

July    8.2 

18.2 
28.1 
Aug.  >  7.1 
17.1 
27.1 

Sept.  6.0 
16.0 
26.0 

Oct  6.0 
15.9 

25.9 

Nov.    4.9 

14.8 

24.8 

Dec.    4.8 

14.8 
24.7 
S4.7 


jS'Iteonis. 

(Denebola,) 
Mag.  2.2 


Right 
Awonsllni. 


11 


44 


s       1 
59.918 


60.289:^ 


321 


60.537 
60.806 
61.034. 


7» 


328 


168 

141 
06 
51 


Mean  Place 
Sec  5,  Tana 


61.222 

61.363 

61.459 

61.510 

61.524  — 
91 

61.503 

61.451 

61.378 

61.285 

61.180 

61.066 
60.951 
60.834 
60.719 
60.008 

60.509 
60.423- 
60.349 
60.294 
60.261 

60.255 
60.280 
60.338 
60.434 
60.570 

60.746 
60.962 
61.216 
61.501 
61.811. 


52 

73 

98 

105 

114 

115 
117 
115 
111 
0» 

86 
74 
55 
38 
_6 

26 

68 

96 

136 

176 

216 
254 


810 
327 


62.138 
62.471 
62.798 


^383 
327 


Deellna- 
tion. 


+15    0 


tt 


57.02 
65;28 
55.85 
62.73 
51.94 


174 

148 

112 

79 

44 


Mt«.3.8 


'51.50  .. 
51.40  — 
51.61  ^ 


52.08 
52.74 

68.59 
64.54 
55.55 
56.56 
57.54 

68.45 
69.26 
59.95 
60^2 
60.94 

61.17 

61.22 
61.11 
60.78 
60^ 

50.51 
58.55 
57.35 
55.91 
54.39 

52.45 
50.44 
48.30 
46.09 
43.86 

41.70 
89.65 
37.78 


47 
66 
85 

95 

101 

101 

98 

01 

81 

60 
57 
43 
23 

_* 

11 

38 
52 
75 

06 
120 
144 
162 
184 

201 
214 
221 
228 
216 


M7 


11    46 


32:832 


89.1^  >* 


.816 


66.839: 

1.085: 


69.56 
+0.268 


8^.441 
83.705 
33.931 

84.115 
84.256 
34.353 
34.409 


298 
364 


184 

141 
07 
50 


20 

34.429— 

>  14 

34.415 
34.374 
34.311 
34.231 
34.138 


34.037 
33.932 
38.825. 
33.721 
83.^ 

83.628 
83.445 
38i376' 
83.324 
33.294 

83.290 
33.315 
38;378 
38.469 


41 

63 

80 

98 

101 

105 
107 
104 
101 
10 


33.605 


52 
30 

4 

35 
58 

06 

136 


83.781" 

33.996"* 

34.249^ 

34.530i*^ 

34.839** 

322 

35.161 


35.488 
85.812 


337 
334 


Bebllaa- 
tion. 


+  2  12 


ti 


48.14 
46.12 
44.24 
42.88 
41.15 

40.02 
39.15 
88.57 
38.24 


38.16  — 

12 

88.28 
38.58 
39.00 
89.53 
40.13 


208 

188 
106 
148 
118 


87 
58 
83 

8 


exooiibxidfe  1M9. 

Mag.  6.5 


A,£l^ 


40.78 
41.46 
42.14 
42.82 
43.45 

44.05 

44.VV 
45.29 


30 
42 
58 
60 
66 

€8 
OB 
68 
68 
60 

51 

48 

30 


VI 

46.46  — 
1 

45.45 

45.25 

44.82 

44;14 

43.20 


42.01 
40.56 
38.88 
37.01 
34.98 

82.87 
80.75 
28.66 


3D 
43 
68 
01 
110 

145 


1«7 


sn 


h      ii 

11    4& 


B  I 

23.829  i 


^.714; 
24.076- 
24.403: 


^385 


^383 

B 

•337 


24.686 


.288 

1338 


31.686; 
1.001 


564a 
+0.089 


176 

in 


24.9191 

25:095 

25.216 

25.284^ 

25.800— 
;  so 

25.^0*  ^ 
25.202:  *" 
25.103; 
24.977; 
24.836 


00 

135 

Ml 

!l5« 


24.682? 


24^25 
24.365 
24.211 
24i066 


•157 
160 
154 
145 


.138 


23.933. 
23.816: 
S.720i 
^1647 
23.604 

28:&91' 
234(15 
23.681 
28.790 
23.945 

24.148: 
24.398 
24.693 
25i)26; 
25.890^ 

26.775J 
26J70: 

26.562 

i. 


117 
06 
73 

43 

J? 

34 

66 

100 

155 


260 
205 


864 


Dtollaar 

tiOD, 


+88  16 


u 


134 


75.24 
74.00 
73:21  Z. 
72.94  ~ 
78.14  ^ 

64 

J3.78 
74.83 
76.21 
77.82 
79.68 

81.41 
83.21 
84.93 
86.49 
87.80 

88.85 
88.59 
90.00 
90.07  — 
89.79  * 

68 
89.16  ^ 
88.20  *" 


ABOnsfni. 


h 
11 


£ 


S 

88.653. 


80.124, 
69.666- 


471 


105 
138 
161 
178 
188 

180 
172 
156 
181 
166 

74 
41 


86.91 
85.30 
8a.40 

81.24 
78.84 
76.22 
73.45 
70.53 

67:55 
64.57 
61i65 
58;85 
56i27 

68:08 
52.04 
50.52 


130 
161 

100 
316 

340 
362 
377 


306 


380 

386 


101 


22.410 
1.274^ 


04^69 
+0.789 


443 

39.965 
40.3111^ 

280 

40.691^, 

40.798.^^ 

40.984  I 

40.994:— 

40.988'    * 
70 


40.918 
40.791 
40.620 
40.412 
40.179 

^.925. 
89.666 
89.404 
39.152. 
88.912 

38.690 
38.400 


137 
.171 
206 
283 
254 

260 
262 
263 
240 
222 

310 
165 


DeclisMk- 


+54     7 


tt 


60 


59.43 
58.83 
58.79  — 

53 


59.31 
60.34 

61.90 
63.84 
66.11 
68.57 
71.13 

73.69 
76.13 
78.38 
80.37 
81.99 


103 
156 

194 
327 
346 
356 
256 


244 

225 
100 
162 
135 


83.24 
84.04 


80 


30 
84.43  — 

84.35     * 

83^1   ** 

97 

82.84 


88.^25 
88.191  ^^ 
38.100i  ^ 

38:651 
38.053 


2 

56 


38.109    •     66.30 


38.223' 
38.805^ 


iU4 


172 


;234 


88.629' 
88.922* 
(39.269 
89.671 
40.108 

40.574 
4I;054 
41.683 


203 
347 
402 
487 
;466 

I 

480 
470 


81.47 
79.68 
77.55 
75.10 

72.88 
69.44 


63.06 

59.77 

56.49 
53.30 
50.31 
47.56 
45.17 

43.18 
41.70 
40.73 


137 
170 
213 
345 
272 

294 
314 
334 
329 
328 

319 
299 

275 
330 

199 

148 

97 


87;860: 

1.707; 


82.41 
+1.383 


+0.062, 
-41.40  > 


+0.018 
+9.07 


+0.061 
-0.40 


+0.003 
+0.06 


+0i)62v 
kO40 


+0.053 
+0M 


+0.063i 
-41.40  1 


+Ow082 


APPAUBNT  PLAGES  OP  STAKS,  1020. 
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FOB  THE  UPPBB  TRANSIT  AT  WASHINGTON. 


-Was] 


ihlnffton 

BTBBMb 


Jfts.     0.7 

10.7 

20.7 

S0.6 

Feb.    9.6 

19.6 
29.6 
Mar.  10.5 
20.5 
30.5 

Apr.  9.5 
19.4 
29.4 

May  9.4 
19.3 

29.3 

June    8.3 

18.3 

28.2 

July    8.2 

18.2 
28.2 
Aug.  7.1 
17.1 
27.1 

6.0 
16.0 
26.0 

6.0 
15.9 

25.9 

Nov.    4.9 

14.9 

24.8 

Dec.    4.8 

14.8 
24.7 
34.7 


ICag.  4.6 


Ammdsioii. 


h     tn 
11    66 


ns 


271 


S 

47.467 

47.775 
48.074* 
48.345 
48w578' 

48.772; 
148.921^^ 
49.03O:„ 
49.095^ 
49.120  — 

•    .4 

49.116  ^ 
49.080  ^ 
49.022 

48.855 


Sept. 


Oct. 


Mean  Place 
Sec  d,  Tan  S 


D^5,  D«« 


Deelfaft- 
tbm. 


+  78 


127,90 
25.96 
24.24 
22.75 
21.56 


IM 
173 
U9 
119 


DlHlgllliS. 

Mag.  4.2 


Aae&aSllm. 


S7 

S 


78 

m 

101 
107 


104 


48.754: 
48.647 
«.639:** 
48.428  "^ 
48.324 

48.225 
48.132 
48.055 
4^.995 
47.958 

47.939 
47.952 
48.000 
48.082 
48JH)8 

48.372 
48.579 
48.821 
49.09a 
49.401, 

49.72a 
50.047 
50.372 


n 

00 
41 

U 

la 

48 
81 

IM 
IM 

ao7 

843 
J77 
808 

810 

887 
888 


20.66 

20;08 

19.81 
19.78  — 
20.00  " 

42 

80 

07 
70 
78 
90 

n 

78 
.00 
M 


20.98 
21.65 
22.41 
23.19 

23.98 
24.75 
25.48 
26.14 
26.72 

27JI1 

27.59 

127^ 


24 


27.89  — 
27,82    ' 


27.54 
27.04 
26.84 
25.38 
24.17 

22.74 
21.06 
19.20 
17.19 
15.06 

12.91 
10.77 

8.76 


50 
70 
00 

m 

148 

108 
180 


310 


314 
301 


h 

12 


46.403 

1.008. 


87.50 
+0.124 


+0.061. 
^.40  I 


+0.008 
+0.01 


9.091 
9.411 
9v712 
9.987 
10.284 

10.421 
10.577 
10.687 
10.756' 
10.787 

10.787 
10.754 
10.698 
•10.621 
10.»2 

10.432 
10.%24 
10.214 
10.108 
9.995 


801 

378 
387 
107 


180 
110 

00 

81 

0 


M 

77 

80 

100 


Dfclfcift- 
tion. 


+  9  10 


It 


100 

140 

UO 

80 


127.70 
25.80 
24.11 
22.71 
21.61 

20-81 

»«^10 
20.19  — 

20.31   ** 

86 

M 


IK) 
111 
106 

toe 


».808 
9.798 
9.717 
9.652 
9*606' 

9.587 
9.59B 
9.686 
9.714 
9.834 

9.995 
lOLlOe 
10.435 

10.711 

iLOia 


06 
81 
06 
40 

J? 
0 

a 

78 
130 
Ml 


376 
803 


818 


11.331 
11.659 
11.983 


338 
834 


20.66 

21.20 
21.87 
^.68 
83.52 
24.39 

25.25 
26w06 
26.80 
27.45 
28J03 

28w47 

28.77 
•        10 

28.93  — 
28.92     ^ 


81 

84 
87 


81 
74 
06 
60 
44 


dCenlavxt 
Hag.  2.9 

— i — 


Blglit 


r- 

12   '4 


9 

13.941$ 
14,881 


488 
400 


14.790 
15.157  ^ 
15.474  '^^ 


28.72 

28.32 
27.69 

26.87 
25.79 

124.47 

22.93 

21.16 
19.21 
17.13 
14.96 

12.78 

10.65 

8.67 


30 

40 

03 

82 

108 

183 

164 

177 
196 


317 
318 

318 
106 


8.07a 
1.013 


37.91 
+0.162 


+0.061 
^.40  . 


+0.011 
-0.01 


15.73SI 

16.084 

16,171  ^ 

16.298.  — 
u 

16.196 

16,187  *• 

16,041  •• 

15.9U^ 

168 


181 


h3 

310 
881 
210 


804 


15.753 

15.8721 
15.872 
15,160 
14.941 
14.720 

14.504 

14.300 

14.118 

13.965  *•■ 

13.847  *" 
73 

18.775 

13.754  — 

13.792  ^ 

13,893*^ 

14,05a  ^^ 


14.291 
14.584 
14.933 
15,329 
15.759 

16.211 
16.667 
17.115 


848 


480 
468 

460 

448 


DecUiia- 
tioa. 


-50  16 


It 


28.29 
80.53 
83.14 
86.02 
89.13 

42.84 
451.61 
48.83 
5L94 
54«89 

57.63 
60.10 
62.25 
64.05 

65.48 

66.50 
67.11 


301 


8U 
821 


827 


811 


214 


247 
316 
ItD 
148 
108 


01 


18 

67.29  — 

67.08 

66.86 


f  Coiyi. 

Mag.  3.2 


Rigkt 


68.27 
63.80 
62.00 
59.93 
57.66 

55.26 
52.82 
50.45 
48.22 

46.27 


07 
100 

147 
180 
207 

227 
240 


244 

287 


186 

101 


44.06  j^ 

43.48 

42.79  ^ 

42;63  — 

43.03  ^ 
06 

43.98 


45.46 
47.41 


148 
106 


12.277 

1.565 


87.41 
--1.204 


+O.062i 
-0.40. 


-0.080 
-0u02 


h    tn 
12    6 


s 

1.685 
2.020 
24130 
2.621 


2.870 


336 
316 
285 
349 


206 


3.07d 
3.240 
3.858 
3.437 
3.470 

3.481! 
3.450 
3.407 
3.334 
3.245 

3.14$. 
3.033 
2.913 
2.791 
2.669 

t 

2JS4S 
2.436 
2.338 
2.254 
2.196 

2.163! 
2.163 
2.200 
2.283 

2.409i 

2.579 
2.796 
3.051 
3.345 
3.665 

4.002 

4.347 
4.689 


165 
118 

7» 

80 

6 

I 

36 

49 

73 

80 

100 

U2 
120 
122 
122 
121 

112 
98 
84 
60 
33 

0 

87 

83 

137 

170 

217 
255 
294 
320 
337 

845 
842 


Deolina- 
tioa. 


-22  10 


ff 


28.84 
31.13 
33.51 
35.94 
38.33 

40.64 
42.81 
44.79 
46.57 
48.12 

49.40 
50.44 
51.26 
5L81 
52.10 

52.17 
tAM 
51.59 
50.99 
50.17 

49.18 
48.04 
48.81 
45.51 
44.18 

42 J7 
41.68 
40.68 
39.88 
39.35 

39.17 
39.85 
39.92 
40.87 
42.17 

43.82 
45.78 
47.95 


229 
288 
243 
289 
231 

217 
198 
178 
166 
128 


104 
82 
66 
20 

7 

17 
41 
00 
82 
00 

114 
128 
130 
138 
131 

110 

100 

80 

63 

18 

18 

67 

06 

130 

105 

196 
217 


0.452 
1.080 


29.70 
--0.408 


+0.061 
<-a40f 


-0.087 

-ao3 
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Washington 
ICcan  Tbne. 


Jan.     0.7 

10.7 

20.7 

30.6 

Feb.    9.6 

19.6 
29.6 
Mar.  10.5 
20.5 
30.5 

Apr.  9.5 
19.4 
29.4 

May  9.4 
.  19.3 

29.3 

June   8.3 

18.3 

28.2 

July    8.2 

18.2 
28.2 
Aug.  7.1 
17.1 
27.1 

Sept.  6.0 
16.0 
26.0 

Oct.  6.0 
15.9 

25.9 

Nov.    4.9 

14.9 

24.8 

Dec.    4.8 

14.8 
24.7 
34.7 


Mean  Place 
Sec  3,  Tan  5 


i  B.  Dmoeais. 

Mag.  5.1 


Rig]|t 


h 
12 


m 
8 


s 

27.84 
28.99 
30.10 
31.11 
32.00 

32.75 
33.30 
33.67 


115 
111 
101 


75 

55 

S7 


33.83  — 
33.80    ' 

33.57 
33.16 
32.61 
31.92 
31.12 

30.26 
29.34 
28.41 
27.49 
26.59 

25.75 
24.98 
24.30 
23.72 
23.25 

22.93 

22.74 

22.70-^ 

22.82  " 
» 

44 


41 
55 

60 
80 
86 

92 
03 
02 
00 

77 


47 


10 


23.10 

23.54 
24.15 
24.90 
25.78 
26.78 

27.88 
29.03 
30.20 


61 

75 

88 

100 

110 

115 
117 


DAcIina- 
tlon. 


+78    2 


tt 


^^  "    18 

72.93  — 
73.42  *• 
74.62  "® 
76.22  ^^ 

120 

78.42 


81.03 
83.93 
87.03 
90.17 

93.22 

96.10 

98.68 

100.88 

102.64 

103.90 
104.62 


961 
200 
310 
314 
805 

988 
958 

290 
176 
196 

79 

104.79  — 

104.41  ^ 

163.47  •* 
144 

102.03 
100.10 

97.73 

94.97 

91.86 

88.60 
84.91 
81.20 
77.42 
73.67 

70.03 
66.58 
63.42 
60.63 
58.31 

56.51 
55.80 
54.74 


108 

»7 
976 
811 


359 
871 
878 
875 
864 


845 
816 
270 
232 

180 


121 
56 


28.181 

4.8S2 


98.67 
+4.727 


+0.056 
-0.40 


+0.315 
-0.04 


denote. 
Mag.  3.1 


R%i|t 


h     in 
12    10 


8 

66.4381 
65.966 
66.438 
66.873 
67.261 


518 
489 
485 

878 
814 


57.666 

57.812 !!: 

67.991  ^^^ 
58.102  " 
68.148  — 

12 


68.136 
68.069 


67 
117 


67.962 
67.793  *" 
67.695 


106 


57.366 
57.110 
66.837 
66.662 
56.263 

65.977 
66.707 
66.461 
65.249 
66.081 


256 
273 


980 

970 
916 
212 
168 
111 

64.970 

64.922  — 

64.945  ^ 

65.046  ^^ 

65.227*^ 
960 

65.487 


66.823 
66.226 
66.685 
57.186 

57.714 
58.249 
68.775 


336 
403 
480 

501 
528 

535 
595 


tkn. 


-^68  18 


ft 


4.35 
6.^ 

8.92 
11.77 
14.91 

1S.22 
21.64 
25.08 
28.46 
81.72 

34.77 
37.59 
40.10 
42.26 
44.04 

45.39 
46.30 


987 


985 
314 
831 

842 
344 
388 

S96 
305 


951 
910 
178 
185 


•t 


46.74  — 

46.70    * 

46.21  ^ 
07 

46.24 

189 
179 
918 
988 
988 


43.85 
42.06 
89.93 
37.64 

84.06 
82.30 
29.65 
27.12 
24.80 

22.82 
21.25 
20.17 


966 
965 
958 
983 
106 

157 
106 


19.64  — 
19.71     ^ 

64 

20.35 

191 
175 


21.56 
23.31 


53.695 
1.903 


16.51 
*-1.620 


+0.063 
-0X0 


-0.108 
-0.05 


3  ITiMO  MiJoHg. 
Mag.  8.4 


* 


'AmcdsIqo. 


h     tn 

12    11 

8 

29.687' 
29.646L 
30.682; 


487 

418 


80.480; 

to.STs:'* 


98^ 
190 


31.204 
31.461* 
31.640i 
81.742 
31.766  — 

'  46 


31.730: 
81.611 
31.446 


100 
165 
210 


31.236 

30.990^ 
971 

30.719 

30.481 


30.136 
29.843 
290(69 

29.289 
29.041 
28.821 
28.637 
28.491 


205 
908 
984 
970 

948 
290 
184 
146 


28.346  — 
28.358  *^ 
28.432  ^* 
28.671  ^ 


28.776 
29.062 
29.390 
29.787 


30.233 


30.716 
31.223 
31.736 


270 
888 
807 
446 
481 

807 
512 


Poolite- 

tlOQ. 


+67  27 


tt 


74.23 
73.45 


78 


73.27  — 
73.70  ^ 

180 

76.90 


198 
931 
987 
971 
973 


78.18 

80.49 
83.06 
36.77 

88.50 
91.16 
93.63 
96.82 
97.69 

99.17 
100.21 
100.78 
100.87  — 
W0.49  ^ 

99.65 


947 
919 
187 
148 


104 
57 


98.35 
96.63 
94.52 
92.07 

89.30 
86.27 
83.04 
79.67 
70.23 

72.77 
69.41 
66.22 
63.27 
60.68 

68.49 
66.80 
66.68 


180 
172 
911 
945 
977 

803 

893 
387 
844 
846 

386 
810 


910 


160 
112 


2SMS 
1.860r 


97.46 

+1.668 


+0.059 
^.40  I 


+0.104 


YCotfi. 
Wag.  2.8 


B%i* 


12 


.!' 

42.60& 

42.83L 

43.1455**^ 

43.«^"* 

43.676;^ 


106 


18 
43 


43. 

44X160 
44.173  ^^ 
44,256.  ^ 
44.301  ^ 

!    11 

44.312 

44.251 
44.187  •* 
44.106  ^ 

'   94 

104 
111 
115 
116 
114 


44.612 
43.908 
43.797; 
43.682 
43.666: 


43.462 

43.345.^^ 

43.248 

43.167 

43.IO61 


97 
81 
61 
35 


4SML 
43.066-^ 

43.098  ^ 
43.170  ^ 
43,286"* 

161 
43.447 
43.651^ 
43.897^ 
44.178  *^ 
44.489  '^^ 

329 

44.818 
46.166 
45.491 


888 
385 


-17     5 

52.04 
54.78 
67.06 
69.34 
61.54*" 

63.61 
65.52 
67.21 
68.68 
69.92 

70.98 
71.69 
72.24 
72056   ^ 
72.67  — 

8 

72.59 
72.30 
71.84 
71.22 
70.44 


191 
160 
147 
1» 

im 

#6 
55 

31 


69.54 
68.53 
67^46 

AA  QA 

65.27 


29 
46 
09 
78 
00 

101 
107 
110 
100 

108 

64.24,^ 
63.33 
62.59  ' 
62.08 
61.84  — 

8 

61.92 
62.34 
«3.11 
64.24 
65.68 

^7.43 
69.40 
71.55 


42 

77 

118 

144 

175 

197 
915 


41.351 
10)46 


51.84 
-O.908 


+0.062 
^.40 


-0.021 
-0.05 


APFABBNT  PLAOBB  OP  STABS,  mo. 


415 


FOR  IBB  UFPESt  TBAKSCP  AT  W&SHHSTG'PON. 


SCtAamTtaal 

P  Ch>iB»||wirfia>^ 

iiinistBit. 

a« 

Crucii. 

^^■^         •    A          A. 

Mag.  5.8 

Mag.  4.4 

Hag.  4.0 

Mag.  1.6 

WaBfalnctcD 

tlmv 

DwUnk 

DocUtu- 
tion. 

Right 

Asooisloii. 

• 

Declina- 
tion. 

h     m 

•         r 

• 

h     m 

•        r 

I1     m 

• 

t 

h     m 

0      t 

12    12 

+41    5 

12    13 

-78  51 

12    15 

-  0  13 

Mm 

12    22 

-62  39 

Jan.     0.7 

s 
8.065 

WW 

60417,^ 

8 

40.93 

WW 

60.83 

49.768    . 

wf 

26:92 

s 
10.03 

- 

10.7 

8.476** 

19i 

42.17  *** 

62.20  *•' 

80.092** 

28.99 

207 

10.62 

69 

10.84  *^ 

20.7 

8.850^ 

57.41  2 

43.32*** 

64.30 '*• 

60.395** 

30.94 

196 

11.17 

65 

13.17  ** 

80.7 

9.193,*® 

67.20  — 

44.85  **» 

67.08  *• 

60.671  ^* 

32.70 

176 

11.67 

60 

15.92  ^* 

Feb.    9.6 

9.495^ 

67.52  " 

45.25  ^ 

6047  *• 

80.918  *' 

34.26 

166 

12.11 

44 

18.97*^ 

M 

» 

76 

• 

840 

207 

128 

37 

329 

19.6 

».M»aM 

66.112 

46.00  ^ 

68.67 

61.125 

35.53 

12.48 

22.26 

29.6 

9.960^ 

59.66  *•* 

«  68 
.46.68  r 

67.19** 

61;292  ^^ 

36.53 

no 

12.78 

30 

25.69  *** 

Mar.  10.5 

10.094'** 

61.17  ** 

46.98   _^ 

70.96''^ 

61.416  ** 

37.27 

74 

^  m 

13.00 

22 

29.17** 

20.5 

10*182 

63.05*** 

47.22 

74.75  ''^ 

61.502  * 

37.72 

46 

13.15 

16 

32.67  ^ 

30.5 

10*216  — 

65.18  "• 

47.28  — 

78.50''* 

61.549  ^' 

87.93 

21 

13.22 

7 

36.07**® 

M 

21S 

11 

368 

16 

1 

1 

323 

Apr.    9.5 

K).202 

67.81 

47.17' 

82.13 

61.564"^ 

37.92 

13.23 

39.30 

19.4 

10.146  ^ 

09.49  *« 

46.91   * 

86.58*** 

61.560'  " 

37.75 

17 

13.17 

6 

42.31  *®* 

29.4 

10.052  * 

71.68  "• 

46.51  ^ 

88.74  "• 

51.509  ** 

37.40 

85 

18.05 

12 

45.04^ 

May    9.4 

9.928*^ 

73.51  ** 

45.96   ^ 

91.60** 

61.462  ^ 

36.02 

48 

12.88 

17 

47.44^® 

19.4 

9.782^ 

76.22*^ 

45.30** 

94.03** 

61.375  ^ 

36.85 

67 

12.66 

82 

49.47  ** 

IM 

Mi 

76 

200 

89 

62 

26 

161 

£9.3 

9.618 

W'W  .to. 

44.64 

96.03 ,.. 

51.286 

85.73 

12.40' 

S108„^ 

Jime    8.3 

9.445  ^"^ 

TIM 

43.69  *® 

•'^'*       168 

97.55,^ 

61.190  * 

85.07 

66 

12.11 

29 

52.21  Z 

18.3 

9.265**^ 

78.52  ^ 

42.78  •* 

98.55   <.. 

61.085  *** 

34.37 

70 

11.79 

82 

52.89     . 

28.2 

9.086*'' 

78.90  " 

41.84  " 

^^         48 

98.98  — 

60.978  *^ 

33.67 

70 

11.45 

M 

1 

53.06  — 

July    8.2 

8.912  "* 

78.92  — 

40.88:  •• 

10 

98.88 

60.870  ** 

32.99 

68 

11.11 

84 

52.74  ^^ 

106 

S7 

96 

66 

101 

64 

35 

79 

18.2 

8.746 

78.56 

39.93 

98.22 

60.766 

32.35 

10.76 

51.95 

28.2 

8.593  *** 

77.81   ^* 

39.04  • 

97.02 

60.666  *** 

31.73 

62 

10.43 

83 

50.70  ** 

Aug.    7.1 

8.467  ^ 

76.70  *** 

38.22  ® 

60.576  * 

81.23 

60 

10.13 

30 

49.00  *^® 

17.1 

8.343  "* 

75.25  *** 

37.51  " 

9S.1«  "• 

60,500  * 

90.80 

43 

9.86 

27 

46.96** 

27.1 

8.255  " 

73.47  *'* 

36.93  * 

2S0 

60.444  *• 

90.53 

27 

9.64 

22 

44.57** 

66 

206 

41 

an 

86 

16 

15 

269 

Sept   6.1 
16.0 

8.200  j^ 
8.181  — 

71.89 
69.05^ 

36.52 
36.28  '^ 

87.88^. 
84.87  *' 

60.406 
50.404  — 

90.38 
90.45 

7 

9.49 
9.41 

8 

41.98 
39.25  ^ 

26.0 

8.208  " 

66.47^ 

36.25  — 

81.78!* 

60.431   ^ 

30.73 

28 

9.40 

1 

36.47  ^ 

Oct.     6.0 

8.270  ^ 

63.71  ^^ 

36.43   ** 

78.78  ^ 

60.496  *' 

31.25 

62 

9.49 

9 

33.79  *® 

15.9 

8.386  "• 

60.81^ 

36.83  *^ 

292 

75.81 

60.603** 

32.00 

76 

9.67 

18 

31.28  ** 

168 

299 

60 

268 

147 

104 

27 

220 

25.9 

8.554 

57.82 

37.43 

73.19  ««a 

50.750 

33.04 

9.94 

29.08  ,^ 

Nov.    4.9 

8.772  ^^ 

54,80'® 

38.22   '^ 

■  ^#  •  ^  ^    *IQi8 

70  93 ,.,«. 

60.941  *•* 

34.34 

180 

10.30 

36 

183 
27.25  "' 

14.9 

9.040^ 

51.83^ 

39.18  •• 

69  14  «<M 

51.171  *^ 

35.88 

164 

10.73 

43 

«r  *w»  135 
25.90   ^, 

24.8 

9.352  "^ 

49.00^ 

40.28  **• 

67  92  «« 

61.437  *• 

37.65 

177 

11.23 

60 

«-  ^  SI 
2o.09   ^ 

Dec.    4.8 

9.702*^ 

46.39** 

41.49  *** 

67  29  — 

51.732  ** 

30.61 

196 

11.78 

65 

23 

24.86  — 

B76 

283 

126 

*"•*•«'         n 

314 

206 

59 

38 

14.8 

10.077 

44.06 

42.75 

67.31   . 

52.046         41.66 

12.37 

25.24 

24.8 

10.469  **" 

42.11  *•* 

44.08** 

67.97 

62.373**'   43.78 

212 

12.97 

60 

26.19  * 

34.7 

10.865^ 

40.60  *** 

46.29** 

IQfi 

69.26 

62.696  ** 

45.86 

268 

13.56 

59 

27.71  **^ 

Mean  Place 

7.401         79.06 

37.188       64.91 

48.776         20.38 

8.125 

21.40 

Sec  a,  Tan  5 

1.327        +0.872 

5.181      ^5.063 

1.000        -0.004 

2.177 

-1.934 

D^a,  D«« 

+0.060        +0.058 

+0.069      -0.838 

+0.061          O.OOC 

) 

v+0.066 

-0.128 

D^,D««5 

-0,40 

-0.05       1 

-0.40' 

-0.06 

-0.40 

-0,07 

-0.40 

-0.10 

416  APPARKJTT  PLAGES  OF  STABS,  1620, 

FOR  THE  UPPER  TRAIXBJT  AT  WABHUTGTON. 


Wi 


•shfacUm 
MnTnM. 


Jan.    0.7 

10.7 

20.7 

80.7 

F6b.    9.6 

19.6 
29.6 
Mar.  10.6 
20.5 
80.5 

Apr.  9.5 
19.4 
29.4 

May  9.4 
19.4 

29.3 

June    8.3 

18.3 

28.3 

July    8.2 

18.2 
28.2 
Aug.  7.1 
17.1 
27.1 

Sept.  6.1 
16.0 
26.0 

Oct.  6.0 
16.0 

25.9 

Nov.    4.9 

14.9 

24.8 

Dec.    4.8 

14.8 
24.8 
84.7 


Mean  Place 
Sec  a,  Tan  < 


Mag.  5.7 


RlgA 
alQD. 


Amods 


h 
12 


m 
25 


a3» 

334 


186 

140 

97 

» 

17 


8 

43.031 

43.370 

43.694' 

43.994^ 

44.260** 
228 

44.488) 

44.673- 

44.813 

44.910 

44.965 

44.982. 
44.965 
44.920 
44.850 
44.762 

44.660 
44.546 
44.425 
44.301 
44.175 

44.053 
43.937 
43.831 
43.739 
43.666 


17 
45 
70 
88 
102 

114 
.121 
124 
126 
122 

lie 

106 
02 
7S 
40 


43.617 

43.597  — 

43.611   " 

43.663  ^ 

43,756  " 
138 

43.894 

44.077 

44.303 

44.568 
44.866 

46.188 
45.524 
45.865 


188 
228 
368 


841 


tion. 


+21  19 


tf 


66.66 
64^9 
68.46 
62.42 
61.79 

61.56 
61.73 
62.24 
63.08 
64.15 

65.41 
66.78 
68.20 
69.62 
70.96 

72.18 
73.26 
74.16 
74.84 
75.32 

75.54 
75.53 
75.26 
74.75 
73<97 

72.94 
71.64 
70.10 
68.33 
66.34 

64.15 
61.82 
59.38 
56.89 
54.43 

52.06 
49.88 
47.93 


177 

148 

104 

03 

28 


17 
51 

84 
107 
126 


137 
142 
142 
184 
128 

108 
00 
08 
48 


1 

27 

8t 

78 

108 

180 
154 
177 
180 
219 

288 
2M 


240 

287 

218 
195 


42.271 
1.074 


80.32 
40^1 


+0.060 
-0.40 


40.026 
-OJl 


ICMEVt 

Mag.  3.1 


RlgUt 


li 
12 


m 
25 


44.433' 
44.766 
45.082 


338 

316 
291 


45.373 
45.629^ 

221 

45.850 

179. 

130 

95 

68 

46.351 
46.349 
46.319 
46.265 
46.197 


46.029 
46.168 
46.263 
46.326 


2 

30 
54 

68 

87 


46.110 
46.014 
45.907 
45.794 
45.678 

45.569 
45.448 
45.345 
45.255 
45.182 


107 
118 
116 
119 

lU 

108 

90 

78 

48 


45.186 
45.118  — 
45.136 . " 
45.193  *' 
45.296^* 

145 

45.441 


45.634 

45.869 
46.138 
46.442 

46.766 
47.101 
47.436 


198 
286 


804 
324 


835 


SeoUiuh 
tion. 


-16    4 


It 


13.82 
15J0 
17.70 

i^sa 

22.04 

24.05 
25J38 
27.50 
28.91 
80.U 

31.06 
31.76 
32.28 
32.55 


218 
220 


218 
201 

188 
MB 
141 

120 
94 

71 
52 
27 


32.65  — 

7 

32.58 
32.30  ** 
31.85 
31.28 
30.55 


45 

57 
78 


29.72 
28.79 
27.79 
26.77 
25.77 

24.83 
24.00 
23.32 
22.87 


100 

102 

100 

94 


88 

68 
45 


19 

22.68  — 


22.78 
23.22 
23.99 
25.11 
26.53 

28.23 
30.14 
32.24 


4ft 

77 
112 
142 
170 

191 
210 


43.370 
1j041 


12.69 
-0.288 


+0.062 
-0.40 


-0.019 
-0.11 


y 

Mag 


1.6 


Rifl 


h     tn 
12    ^ 

44.600 
45.109 
45.589 
46j028 


480 


^4» 


46.417' 


46.746 
47.014 
47.217^ 
47.357  «*** 


47.436 


'21 


47.457' 

47.424 

47.343 

47.219 

47.055' 


88 

81 
124 
164 
198 


46.357. 

46il33^ 

46.385^ 

46.121^ 

45.860^* 

B72 

45.578 

45.315  ?•• 

45.070*** 

44.853*^ 

44.675^" 
126 

44.547; 

44.478 

44.476  — 

44.547   ^ 

44.695^** 

44.922 


45.223 
45.504 
46.023 
46.496 

47.000 
47.518 
48.082 


SOI 
871 


478 
604 

M8 
614 


DooUiuh 
tVm. 


-56  d» 


rt 


43.41 
45.31 
47.64 
60.35 
53.34 

06.52 
59^ 
63  J6 
66.46 
68.65 

72.67 
75.47 
78.00 
80.20 
82.04 


190 


271 


31S 


380 
319 
302 

280 
268 


184 
146 


168 

197 


244 


257 


33.49 

84.60  7^ 

85.07  ^^ 

85.18  — 

84.83  " 
80 

84.03 

82.80 

81.18 

79.21 

76.97 

74.63 

71. 

69.33 

66.38 

64.58 

62.58 
60.97 
59.82 
59.18 
69.U  — 

51 


59.62 
60.68 
32.27 


161 

U5 

64 


106 
180 


42.944 
1.320 


54.75 
-1.620 


+0.066 
-0.40 


-0.101 
-0.12 


3  CaSnm  Teaat. 

Mag.  4.3 


h    m 
12    39 


• 
57.418 
57.^1 
58.192 


t88S 
781 
354 


165 

110 

55 


58.546 

58.*»  *^^ 
371 

69.134 

59.354^ 

59:519 

59.629 

59.684 

53.610 

89 

79 

112 

137 

158 

59.165 


59.651 
59.572 
59.460 
59.323 


58.992 
58.810 
58.624 
58.438 

58.258 
58.087 
57.931 
57.795 
57.683 

^.601 
57.554 
57.549 
57.569 
57.679 

57.823 
58.018 


173 
182 
186 
186 
180 


in 

156 

186 

112 

82 

47 

40 

90 

144 

195 
948 


58.266 

58w561 

68.897  •^ 
867 

6».264 

59.651  •^ 

60.046 


tlOD. 


+41  46 


#r 


^^ 1»7 

70.21  ^ 
69.36  ^ 
69.03  — 
69.25   ** 

73 

69.98 
71.18 
72.77** 
74.67  ^^ 
76.80" 


120 


79.0^ 

81.34 
83.57 
85.64*^ 

188 


87.52 

89.12 
90.40 
91.34 
91.89 


180 

128 
94 
55 


92.06-^ 

23 

91.83 


91.21 
90.21 


08 
100 


88.85** 

87.14  *^ 
903 

85.U 

82.80^* 

30.22^ 

77.44^ 
74.49^ 

ao6 

71.43 
68.34** 
65.29** 
62.34^ 


59.59 

57.13 
55.04 
53.38 


275 

246 


106 


56.905 
1.341 


91.03 
+0.894 


+0.008 
-0.39 


+0.059 
-0.13 


APPABJSKT  PLACES  OF  STAK8,  1920.  417 


FOB  THE  UPPEB  TBAK6IT  AT  WASHINGTON. 


jcI>imoQBia. 

fiCanL 

M  CoBue  9€q. 

a: 

Mnscai. 

Wasltbaton 
liaanTbne. 

Mag.  3.9 

Mag.  2.8 

Mag.  5.2 

Mag.  2.9 

.  »^^L 

D«cUna- 

Bigu 

I>eoliDa- 

Rigtaft 

DeoUna- 

Rigbl 

Declina- 

Awwrhlon. 

tkm. 

Asomslon. 

tlfln. 

tlan. 

AaotBokok. 

tion. 

h     in 

O            1 

h     m 

•     / 

h     m 

«        r 

h     m 

9            f 

9 

12    80 

+70  13 

12    30 

-22  57 

12    31 

+18  48 

12    32 

-68  41 

Jan.     6.7 

s 
4.36 

20.16  ^ 

s 
11.944 

wr 

14.34 

s 
7.809 

99 

49.28 

s 
25.81 

28.03 

10.7 

5.11 

76 

19.48  "l 

12.289  *** 

16.50  ^^ 

8.144^ 

47.44  ^®* 

26.54 

73 

29.64  *^* 

2D.7 

5.83 

72 

19.47  ~ 

12.616  ^" 

18.76*" 

8.467^ 

45.93  *" 

27.22 

68 

31.77  ^*^ 

30.7 

6.50 

67 

20.06  ** 

12.919  ^ 

21.11  ^ 

8.765^ 

44.77  "• 

27.85 

63 

34.35^ 

Feb.    9.6 

7.12 

62 

21.32  *^ 

13.186  *^ 

23.43^ 

9.082^ 

44.01   '^ 

28.41 

66 

37.80^ 

52 

179 

238 

226 

230 

37 

47 

324 

19.6 

7.64 

42 
90 
17 

23.11 

13.419 

25.69 

9.261 

43.64 

28.88 

40.54 

29.6 

8.06 

25.37  ** 

13.605  ^ 

27.82  ^" 

9.449  *^ 

43.65    ^ 

29.27 

80 

43.98  *** 

Mar.  10.6 

8.36 

28.01** 

13.758  ^** 

29.81  ^^ 

9.593  ^** 

44.03  ^ 

29.57 

30 

47.54^ 

20.5 

8.53 

30.90** 

13.861  ^* 

31.59  ^^^ 

9.695  *^ 

44.71  •* 

29.77 

20 

51.12  ^ 

30.5 

8.59 

0 

33.95*^ 

13.926  ^ 

33.17  ^" 

9.755  •^ 

45.65  •* 

29.89 

12 

54.66^ 

6 

304 

.  33 

134 

24 

113 

2 

343 

Apr.    9.5 

8.54 

36.99 

13.969 

34.51 

9.779  ~~ 

46.78 

29.91 

58.09 

19.4 

8.37 

17 

39.93** 

13.959    ^ 

35.64  ^" 

9.770    • 

48.04*" 

29.85 

6 

61.33*" 

29.4 

8.09 

28 

42.68  "* 

13.934  ^ 

36.52  ^ 

9.732  ^ 

49.87  "* 

29.72 

13 

64.32  '^ 

May    9.4 

7.75 

34 

45.12^ 

13.882  *^ 

37.16.  •* 

9.669  ® 

50.70*® 

29.51 

21 

66.99  "^ 

19.4 

7.33 

42 

47.17  ^ 

13.812  ^ 

37.56  ^ 

9.589  *^ 

51.99  *» 

29.24 

27 

69.30  ^* 

47 

163 

88 

10 

07 

120 

84 

180 

29.3 

6.86 

^''^^  iia 

13.724 

37.75 

9.492 

53.19 

28.90 

71.19 

June    8.3 

6.35 

51 

113 

49.92  " 

13.621  ^* 

37.71     * 

9.385^^ 

54.26*^ 

28.53 

37 

72.64  !! 

18.3 

5.83 

62 

60.53  " 

13.509  "^ 

37.42  * 

9.268  "^ 

55.18  ^ 

28.11 

42 

73.59  *: 

28.3 

5.29 

64 

60.60  — 

13.387  ^ 

36.92  ^ 

9.147  ^^ 

55.90  ^ 

27.66 

45 

74.03-^ 

July    8.2 

4.76 

68 

50.14  ^ 

13.263^ 

36.25  •^ 

9.025^^ 

66.43  * 

27.21 

45 

73.96    ^ 

61 

08 

.126 

87 

121 

81 

47 

58 

18.2 

4.25 

49.16 

13.137 

35.38 

8.904 

56.74 

26.74 

73.38 

28.2 

3.77 

48 

47.69  "^ 

13.014  ^ 

34.34^^ 

8.789  "* 

56.83  — 

26.80 

44 

72.29  **^ 

Aug.    7.1 

3.34 

48 

45.75  ^^ 

12.900  *" 

33.19  "* 

8.682  ^*^ 

5-6.67  *• 

25.88 

42 

70.73  *^ 

17.1 

2.96 

38 

•M4 

43M^ 

12.801  ^ 

31.95  ^ 

8.587   •* 

56.29  ^ 

25^ 

38 

68.74  *^ 

27.1 

2.65 

81 

40.65^** 

12.719  ^ 

30.68^ 

8.512  ^* 

55.65  •* 

25.19 

31 

66.41^ 

25 

807 

63 

126 

68 

80 

23 

263 

Sept.  6.1 

2.40 

4  A 

37.58 

12.666 

29.42 

8.459  ^ 

54.76 

24.96 

63.78 

16.0 

2.24 

Id 

8 

34.24*^ 

12.641  — 

28.23  "• 

25 

8.434  — 

53.62  "* 

24.81 

15 

60.96^ 

26.0 

2.16 

30.70^ 

12.652  " 

27.18  ^ 

8.443     ^ 

52.24*^ 

24.77 

4 

58.07** 

Oct.     6.0 

2.18 

2 

27.03  *^ 

12.708  " 

26.30  ^ 

8.488  ^ 

60.60*" 

24.84 

7 

55.20*^ 

16.0 

2.31 

18 

23.30^ 

12.810  *^ 

25.71  ^ 

8.576  ® 

48.75*^ 

2&m 

10 

52.46  ^* 

28 

370 

148 

83 

132 

207 

30 

248 

25.9 

2.54 

19.60 

12.958 

25.38 

8.708 

46.68 

25.83 

49.»8  o,« 

Nov.    4.9 

2.87 

33 

16.02^ 

13.153  ^ 

25.43     ^ 

8.885"^ 

44.45^ 

25.74 

41 

212 

14.9 

3.31 

44 

12.64^ 

13.394  ^* 

25.82  ^ 

9.105^* 

42.10*^ 

26.26 

52 

46.19 

24.8 

3.83 

52 

9.57^ 

13.674^ 

26.63  ^ 

9.364^ 

39.68^ 

26^ 

60 

46.04 '" 

Dec.    4.8 

4.44 

«1 

.  6.88  ^ 

13.985  ^" 

27.77  "^ 

9.656^ 

37.26^ 

27^ 

66 

65 

44.49-- 

69 

222 

336 

140 

816 

236 

71 

4 

14.8 

5.13 

4.66 

14.320 

29.26 

9.972 

34.89 

28.23 

44.53 

24.8 

5.85 

72 

2.99  "^ 

14.664^ 

31.04  ^'^ 

10.304  ^^ 

32.67  ^ 

28.97 

74 

45.19  •• 

34.7 

6.60 

75 

1.93  ^^ 

15.014  ^ 

33.07*^ 

10.641  ^^ 

30.68*^ 

29.70 

73 

46.45  *«^ 

Mean  Place 

4.652 

44.66 

10.843         16.21 

7.063        61.96 

23.709 

»       41.80 

Sec  «,  Tan  6 

2.956 

+2.781 

1.086        -0.424 

1.056        +0541 

2.758 

.      -2.565 

D^a,  Dtaa 

+0.052 

+0.184 

+0.063        -0.028 

+0.060        +0.022 

+0.071 

-0.160 

D^d,  B^ 

-0.39. 

-0.13      1 

-0.39 

-0.13       1 

-0.39 

-0.14       1 

-0.39 

-0.14 

36097^—1920 27 


418  APPARENT  PLACES  OF  STARS,  1920. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washfngton 
KeanTune. 


Jan. 


Feb. 


0.7 
10.7 
20.7 
30.7 

9.6 


19.6 
29.6 
Mar.  10.6 
20.5 
30.5 

Apr.  9.5 
19.4 
29.4 

May  9.4 
19.4 

29.3 

June   8.3 

18.3 

28.3 

July    8.2 

18.2 
28.2 
Aug.  7.1 
17.1 
27.1 

Sept  6.1 
16.0 
26.0 

Oct  6.0 
16.0 

25.9 

Nov.    4.9 

14.9 

24.8 

Dec.    4.8 

14.8 
24.8 
34.7 


Mean  Place 
Sec  i,  Tan  6 


Xl^liflnia. 
Mag.  4.8 


ABoensSoo. 


h     m 
12    35 


8 

7.856 
8.183 
8.495 
8.786 
9.045 

9.268 
9.453 
9.598 
9.703 
9.771 


337 

312 
291 
260 
233 


165 

146 

106 

06 

35 

9.806  ^ 
9.812  — 
9.790  ** 
9.748  ^ 
9.686  ^ 

77 

9.609  ^ 
9.520  *" 
9.421 
9.315 
9.204 

9.093 
8.984 
8.882 
8.791 
8.717 


99 

106 
111 
111 

109 

102 

91 

74 

62 


8.665 
8.641  — 
8.649     * 
8.695  ^ 
8.784  * 

132 

8.916 

177 
220 
256 
280 
313 

326 

328 


9.093 
9.313 
9.571 
9.860 

10.173 
10.499 
10.827 


ItacUna- 
tioa. 


-  7  33 


n 


210 
207 
198 
182 
161 

140 

113 

90 

66 

42 

21 


23.22 

25.32 
27.39 
29.37 
31.19 

32.80 
34.20 
35.33 
36.23 
36.88 

a7.80 
37.51 
37.55  — 
37.42  " 
37.14  '^ 

36.74 
36.25 
35.67 
35.01 
34.31 

33.58 
32.83 
32.10 
31.42 
30.81 

80^ 
29.93 


40 
49 

66 
66 
70 
73 

76 
73 
68 
61 
61 

37 


29.76  — 
29.81    * 


30.11 

30.70 
31.66 
32.73 
34.16 
35.85 

37.72 
39.73 
41.83 


30 

69 

86 
117 
143 
169 
1S7 

201 
210 


6.918 
1.009 


19.86 
-0.183 


7Centaiixi« 
Mag.  2.4 


Rlgbft 
AsoflDsion. 


b 
12 


37 


s 

7.225 
7.670 
8.092 
8.482 
8.829 

9.129 
9.376 
9.670 
9.710 
9.800 

0.842 
9.839 
9.796 
9.716 
9.605 

9.464 
9.299 
9.114 
8.914 
8.705 

8.494 
8.286 
8.089 
7.913 
7.766 

7.656. 
7.594 
7.585  — 
7.636  " 
7.762"* 

182 

7.934 


445 
422 
390 

347 
300 


247 

194 

140 

90 

42 

3 

43 

80 

HI 

141 

165 
185 
200 
209 
211 

206 
197 
176 
147 
110 

6& 


8.180 
8.487 
8.847 
9.248 

9.678 
10.124 
10.569 


246 
307 
360 
401 

430 


446 

446 


5.841 

1.510 


Dscllna- 


-48  31 


ft 


4.70 

6.00 

8.87 

11.46 

14.27 

17.22 
20.26 
23.30 
26.28 
29.14 

31.82 
34.29 
36.49 
38.40 
39.97 

41.18 
42.02 
42.46 


190 
227 
259 
281 
295 

304 
304 
298 
286 
268 

247 
220 
191 
157 
121 

84 

44 

3 


42.49  — 

42.10   ^ 
76 

41.34 


40.19 
38.69 
36.91 
34.88 

32.69 
30.40 
28.13 
26.96 
23.98 

22.27 
20.94 
20.05 
19.64 
19.76 

20.38 
21.53 
23.14 


115 
150 
178 
203 
219 


229 
227 
217 
196 
171 

133 
89 
41 

11 
68 

115 
161 


14.49 
-1.131 


7  VlKiiiia  (mean). 
Mag.  2.9 


Ascension. 


h 
12 


m 
37 


s 

37.278 
37.603 
87.913 
38.202 
38.461 

38.684 
38.870 
39.015 
39.120 
39.189 

39.224 
39.230  — 
39.208  ^ 


325 
310 
280 
269 
223 

186 
145 
165 


35 


39.165 
39.104 


43 

61 
78 


39.026 
38.936 
38.837 
38.731  ^^ 
38.622 


90 
99 


109 
111 


38.511 
38.403 
38.300 
38.209 
38.134 


106 

103 

91 

75 

65 

38.079 
38.052  — 
38.056  * 
38.098  *^ 
38.181  ® 

127 


38.308 
38.479 
38:692 

«JO.tfTtTt 

39.227 

39.534 
39.855 
40.181 


171 
213 
252 
283 
307 

321 

326 


Deoltoa- 
tion. 


-10 


ft 


44.55 
46.62 
48.59 
50.39 
51.96 

53.29 
54.33 
55.10 
55.60 
55.85 

55.87 
55.69 
55.36 
64.91 
54.35 

53.72 
53.05 
52.35 
51.65 
50.96 

50.31 
49.70 
49.16 
48.72 
48.40 

48.24 
48.24 
48.46 
48.90 
49.60 

50.56 
51.79 
53.26 
54.97 
56.86 

58.88 
60.98 
63.08 


207 
197 
190 
157 
133 


104 

n 

50 

25 

2 

18 
33 
45 
56 
63 

67 
70 
70 
69 
« 

61 
54 
44 
32 
16 

0 
22 
44 

70 
06 

123 
147 
171 
189 
202 

210 
210 


36.409 
1.000 


38.94 
-0.018 


pViigiBii. 
Mag.  5.0 


Asoenaoii. 


12 


$7 


8 

50.932f 
51.260 
51.576 
51.869 
52.134 

52.362 
52.550 
52.698 
52.804 

52.873 

52.907 
52.909  — 
52.883.  ^ 


326 
316 
293. 
265 
228 


166 

146 

106 

69 

34 


46 

66 
82 

96 
104 
UO 
114 
114 

112 
103 
93 
76 
55 
51.708 
51.680  — 
51.^84  ^ 
51.725  ^ 
51.806  ^ 

126 


52.835 
52.767. 

52.685 
52.589 
52.485 
52.375 
52.261 

52.147 
52.035 
51.932 
51.839 
51.763 


51.931 

52.100 

52.312' 

52.563 

52.847 

53.156 
53.479 
53.808 


169 
212 
261 
264 
309 

333 
329 


tkm. 


+10  40 


II 


196 
174 
144 


24.51 

22.53 

20.79 

19.35 

18.22  "' 
76 

17.44 

17.00    ^^ 

16.90  — 

17.11    ^ 


44 


17.56 

18.23 
19.06 
20.02 
21.03 
22.06 

23.05 
24.00 
24.86 
25.62 
26.24 

26.73 
27.06    ,, 
27.21  — 
27.17     * 


45 
67 

S3 

96 

101 

m 

99 

95 
86 
76 
62 
49 

33 


26.94 

26.50 
25.83 
24.91 
23.75 
22.35 

20.72 
18.88 
16.86 
14.69 
12.45 

10.19 
7.99 
5.90 


23 

44 

67 

92 

116 

140 

163 

164 

ao2 

217 
234 
226 

220 
209 


50.160 

1.018 


34.24 
+0.188 


IM,D««6 


+0.062 
-0.39 


-0.009 
-0.15 


+0.066 
-0.89 


-0.074 
-0.16 


+0.061 
-0.39 


-0.001 
-0.16 


1+0.060 
-0.39 


+0.012 
-0.16 


APPARENT  PLACES  OF  STABS,  1920.  4d9 


FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WasbingtoD 

76  UfSflB  ICaJoijip. 
Hag.  5.9 

/SCracU. 
Mag.  1.5 

3ft  Conuo. 
Mag.  5.1 

n  Centaurl. 
Mag.  4.3 

I 

4 

D«cUiia- 
tion. 

Aaotnaton. 

Uon. 

Right 

DfcUna- 
tkm. 

Right 
AflOflnaSon. 

DM^Una- 
tkm. 

■ 

h     U 

e        r 

h     xn 

•           t 

h     m 

•          / 

h     m 

O             1 

» 

U    88 

+63    8 

12    13 

-59  14 

§  m 

12    'i7 

• 

+27  57 

12    49 

-39  44 

Jan.    0.8 

8 

4.46 

m^^ 

WW 

44.09  ^ 
43.14  33 
42.81  -^ 
43.11  ^ 
44.05  •* 

140 

s 

3.683 

WW 

63.91 

4  AK 

48.717 

ft 

77.55 

8 

1.173 

30.92 

10.7 

20.t 

30.7 

Feb.    9.6 

5.05 
5.62 
6.16 
6.64 

57 
64 
48 
42 

4,232^ 

4.757^  «* 

6.243  ^ 

6.678  *** 
377 

55.66  *•* 
67.68  ^^ 
60.19^ 
63.03  ^ 

808 

49.067  ^ 
49.410**^ 
49.730**^ 
60.020  ^ 

264 

75.75  ^ 
74.38"' 
73.44  •* 
72.97  *' 

i 

1.672  ^ 
1.966^ 
2.813  ^' 
2.635^ 

.  282 

32.79  ^*' 
34.99^ 
37.41  ^ 
40.01^ 

268 

19.6 

29.6 

Mar.  10.6 

7;06 
7,40 
7.66 

34 
25 

17 

7 

1 

45.54 
47.63  *•• 
49.92  ^ 

6.065 
6.868  "^ 
6.616  ^ 

66.11 
69.34  ^ 
72.65  ^^ 

50.274 

60.488"* 

60.655**' 

72.96 
73.40  ** 
74.24  ** 

2.91:^ 

3.154^' 

3.344^^ 

42.69 

45.40^^ 

48.07*^' 

20.5 
30.5 

7.82 
7,89 

62.62  «• 
55.49  ^ 

204 

6.796**^ 
6.913  "^ 

55 

75.97  ^* 

79.22  ^ 
812 

60.778  ^ 
60.866   " 

38 

75.40  "* 
76,85  "* 

165 

3.488^^ 
3.688  '* 

58 

1 

50.64^' 

53.09^ 
226 

Apr.    9.5 
19.5 
29.4 

May    9.4 
19.4 

7,88 
7,78 
7.61 
7.39 
7.11 

10 
17 
22 
28 
32 

68.43 
61.32  ^ 
64,05  ^^^ 
66.53  ^* 
68.67  ^* 

175 

6.968 
6.963    * 
6.904  ^ 
6.794  *^' 
6.64Q  *** 

.107 

82.34 
85.27  ^ 
87.97  ^' 
90.34^^ 
92.40  ^ 

165 

60.894 
60.894    ® 
60.861  ** 
50.800  ^ 
60.716  " 

106 

78.60 
80.25  "' 
82.03  "* 
83.79*'* 
85,44  »« 

151 

3.646  ^ 
3.66(1  ^ 
3.661   ^^ 
3.606  *^ 
8.631   '* 

100 

56.36 

67.39  ^ 
59.20  "* 
60.73  "* 
61.98  ^ 

94 

29.3 

6.79 

'<>-^  130 
71.72   ^, 

72.54  " 

32 

72.86  — 

6.443 

94.05 

124 

95.29 

^'^^    33 
96.43  — 

60.611 

86.95 

3.431 

62.92 

June    8.3 
18.3 
28.3 

6.44 
6.0^ 
5.70 

35 
37 
87 

6.213  ^ 
6.962  *^ 
6.670  ^ 

50.491  ^ 
50.361  **^ 
60.225  ^^ 

88.26  "* 
89.33  **' 
90.14  ** 

3,309  ^^^ 
3.169  ^*° 
3.014  ^*" 

63^3^ 
63.80  — 
63.75     * 

July    8.2 

5.33 

37 
37 

72.67   " 

70 

6.373  ^ 
301 

96.31   " 
60 

60.083  **^ 

142 

90,65  ** 

28 

2.847  ^®' 

170 

63.35  ** 
73 

18.2 
28.2 
Aug.    7.2 
17.1 
27.1 

4.96 
4.61 
4.30 
4.01 
3.78 

35 
31 
29 

23 

19 

7L97 

70.79  "* 

69.14  *^ 

67.06** 

64,58*^ 
281 

6.072 

4.774  *® 
4.492  "^ 
4.235  "^ 
4.019  ^^® 

.167 

95.71 
94.66  ^®^ 
93.19  "^ 
91.35*" 
89.18  **^ 

241 

49.941 
49.800  "^ 
49.669  *^ 
49.662  "^ 
49.461  ^^^ 

78 

90.88 
90.79    * 
90^  ** 
89i69  ^ 
88.67  *** 

130 

2,677 
2.807  ''' 
2.344^^ 
2.194  ^^ 
2.068  ^^ 

99 

62.62 
61.58^** 
60.27  ^^* 
58.71  ^^ 
56.98  *" 

186 

Sept.  6.1 
16.0 

3.59 
3.46 

13 
5 

61.77 
58.65  »*2 

^'^^  106 

3.746  '^ 
3.712  - 

86.77 
84.19  «« 

49.373 
49.325 
49.309  — 

87.37 
85,76  *•* 

1.969  ^ 

60 

1.909  ,^ 

56.12 
53.21  ^•* 

26.0 

3.41 

55.31^ 

81.66^ 

83.89**' 

51.33  ^** 

Oct.     6.0 

3.42 

1 

61.79  ^^ 

3.765  *^ 

78.98  ^ 

49.334  ^ 

81.79  "° 

1.929  ^ 

49.56  "* 

16.0 

3.50 

8 
17 

48.17^ 
363 

3.881**^ 

212 

76.64^ 
219 

49.402  ^ 

115 

79.45  ^ 
263 

2.021  ®^ 

149 

47.98  *^' 
130 

25.9 

Nov.    4.9 

14.9 

3.67 
3.92 
4.25 

25 
83 

44.54 
40.96** 
87.55  *** 

4.093 
4.387** 
4.769  ^^* 

72.60  ^^^ 
71.09  ^^ 
70.17   ^ 
69.82  — 

20 

49.617 
49.680  ^•^ 
49.891  ^" 

76.92 
74.27  ^ 
7L65  ^^ 

2.170 
2.377  ^ 
2.638  ^^ 

46.68^^ 
46.71   ^ 
46.16   ^^ 
45.03  — 
45.38  ^ 

80 

24.9 
Dec.    4.S 

4.67 
5.14 

42 
47 
58 

34.38  'V 
81.64^ 

241 

6.196  ^^ 
6.687  *** 

530 

60.144  ^ 

60.435  ** 
321 

68.80  "* 
66.13  ^' 

252 

2.948  ^^^ 
3.298  ^*^ 

378 

14.8 
24.8 
34.7 

5.67 
6.23 
6.81 

56 

68 

29.13 
27.24  ^^ 
25.91  ^^ 

6.216 
6.764  "® 
7.316  ^ 

70.02 
70.81   ^ 
72.12  *^ 

60.766 
61.097  ^^ 
51.448  ^^ 

■ 

63.61 
61.32  ^ 
69.80^ 

3.676 
4.073  ^^ 
4.474  ""' 

46.18 
47.43  ^^ 
49.08  ^^ 

Mean  Place 

4.542 

67.52 

2.100         66.32 

48.178 

92,61 

0,003         38.64 

Sec  5,  Tan  £ 

2.214 

+1.975 

1.956 

-1.681 
-0.110 

1.132        +0.531 

1.301        -0.832 

D^a,  l)wa 

+0.052 

+0.130 

+0.069 

+0.058        +0.035 

+0.066        -0.064 

D^,  !>«« 

-0.39 

-0.17 

-0.39 

-0.19 

-0.39 

-0.21       1 

-0.39 

-0.21 

420  APPARENT  PLACES  OF  STARS,  1920. 

FOR  THE  UPPER  TRANSIT  AT  WASmNGTON. 


Washington 
ICeanTnne. 


Jan.  0.8 
10.7 
20.7 
30.7 

Feb.    9.6 


Mar. 


19.6 
29.6 
10.6 
20.5 
30.5 


Apr. 


9.5 

19.5 

29.4 

May    9.4 

19.4 

29.3 

June   8.3 

18.3 

28.3 

July    8.2 

18.2 
28.2 
Aug.  7.2 
17.1 
27.1 

Sept.  6.1 
16.0 
26.0 

Oct.  6.0 
16.0 

25.9 

Not.   4.9 

14.9 

24.9 

I>ec.    4.8 

14.8 
24.8 
34.7 


(Alioth.) 
Mag.  1.7 


Bight 


h     m 

12    50 

8 

30.868 
31.363 
81.849 
32.310 
32.731 


4M 
491 

S70 


33.101 
33.407 
83.644 
33.609 
33.901 


SS7 

16S 

M 


43 


33.923 
33.880 
33.777  *^ 

US 


m 


33.625 
88.428 

83.196 
32.939 
32.663  ^* 
82.376 


U7 


987 
SOO 


376 
»6 


32.066 

31.800 
31.524 
81.266 
81.033 
80.832 

30.669 

30.552 

30.489  " 

30.485  — 

30.546  •* 
l» 

30.675 


an 
les 

U7 


30.874 
31.141 
31.475 
31.865 

32.303 
32.776 
33.266 


199 
267 
884 
890 
438 

473 
491 


D«cUna- 
tlon. 


+56  22 


tr 


dVlxgliils. 
Mag.  3.7 


136 
66 


167 


75.80 
74.52 
73.87 
73.82  — 
74.40  * 

116 

75.65 

77.22 
79.31 
81.76 
84.42 

87.21 
90.01 
92.71 
95.22 
97.44 

99.33 
100.82 
101.87 
102.44 


346 
366 
379 

880 
370 
361 
822 
189 


149 

106 

67 


10 
102.54  — 


102.15 

101.29 

99.98 

98.24 

96.09 

93.57 
90.74 
87.65 
84.33 
80.88 

77.35 
73.82 
70.38 
67.14 
64.18 

61.58 
59.43 
57.82 


m 

174 
316 
363 


809 


845 
863 

863 
844 
894 
396 
300 

316 
161 


Bight 


816 


h     m 

12    61 

8 

35.117 
35.442 
35.767 
36.05a 
36.820 

384 

86.554 
36.751  ^^ 
36.910  ** 
37.029  "• 
37.113  " 

47 

37.160 

37.178  — 

37.168  ^® 
84 

64 

71 


37.134 
37.060 


85 

97 


37.009 
36.924 
36.827 
36.722  ^^ 
36.610  *" 

114 

36.496 

114 


110 
100 


36.382 
36.272 
36.172 
36.086  * 

66 

36.020 
35.979 


41 


35.970  — 
36.997  ^ 
36.066 


HI 


36.177 
36.334 
36.534 
36.773 
37.048 

37.349 
37.666 
37.991 


167 

300 


275 
801 


817 


Declhia- 
tiflo. 


+  3  49 


tt 


48.10 
46.04 
44.16 
42.49 
41.09 

39.97 
39.17 
38.67 
88.47  — 
38.51    * 


306 

188 
167 
140 
113 

80 
60 


48 
61 
73 

T9 


80 

74 

69 
61 

60 
40 


88.^ 
39.28 
89.89 
40.61 
41.40 

42.22 
43.04 
43.84 
44.58 
45.27 

45.88 

46.38 

46.78 

47.03  "^ 

47.13  — 
8 

47.05 

46.77  ** 

46.28 

45.54 

44.56 

43.33 
41.85 
40.15 
88.27 
36.23 

34.10 
31.95 
29.83 


40 

74 

96 

128 

148 
170 
188 
304 
313 

316 
313 


a  Can.  ¥ea.  9eq, 
Mag.  2.9 


Bi^t 


h 
12 


m 
(2 


8 

17.645 
18.028 
18.400 
18.753 
19.075 

19.859 
19.594 
19.780 


383 

373 


883 
384 


186 
186 


19.916 
19.999  ^ 


20.037 
20.031 
19.984 
19.905 
19.797 


6 

47 

78 

108 

131 


19.666 

19.515 
19.351 
19.179  "^ 
19.003 


151 
164 


176 

in 
18.826 
18.655  *^ 
18.492  *•• 
18.845  "' 
18.218  *^ 

108 

18.116 
18.047  " 
18.014  — 
18.028  " 
18.088  ^ 

113 

18.200 

18.865  ^^ 
18.581  ^* 
18.848*' 
19.155  *" 

844 

19.499 

19.866  *•' 
20.246  •* 


D«c!faa- 


+38  44 


42.87 
40.93 
89.81 
39.19 


164 

113 

62 

8 


39.11  — 

48 

39.54 


40.« 
41.82 
43.55 
45.52 

47.66 
49.89 
52.12 
54.26 
56.24 

57.97 
59.44 
60.60 
61.37 
61.79 

61.82 
61.47 
60.73 
59.64 
58.19 

56.89 
54.80 
51.90 
49.29 
46.45 

43.47 
40.40 
37.82 
34.80 
31.43 

28.79 
26.50 
24.58 


94 
134 
173 
197 
314 


338 


314 

198 
178 


147 

116 

77 

43 

8 


85 

74 

109 

146 

180 

309 

340 
361 
384 


807 
806 
802 
387 
364 


193 


Mag.  3.6 


Bight 


h     tn 

12    56 


46.41 
47.23 
46.02 
48.76 
49.44 

50.04 
50.53 
60.94 
51.25 
^.45 

51.55 
51.56 
51.48 
51.32 
51.07 

50.74 
50.35 
49.91 
49.42 
48.91 

48.38 
47.86 
47.35 
46.88 
46.48 

46.16 
45.93 
45.81 
45.81 
45.95 

46.22 
46.61 
47.13 
47.76 
48.47 

49.24 
50.05 
50.86 


83 
79 
74 
68 

60 

49 
41 
81 
30 
10 

_1 
8 
16 
36 
33 

30 
44 
49 
61 
63 

63 
61 
47 
40 


13 

0 

14 

37 


63 
63 

n 

77 

81 
81 


-71  6 


»# 


48.79 
50.01 
51.77 
54.02 
56.09 

59.70 
62.95 
66.38 
69.91 
73.47 

76.94 
80.29 


176 


801 


343 


856 

at? 

835 

315 


175 

130 

79 


83.44 

86.32 

88.88 

316 

91.06 
92.81 
94.11 
94.90 
95.18  — 

31 

94.17 
92.91 
91.18 
89.05**^ 


77 
136 
ITS 


86.57 
83.85*" 
80.97** 
78.04  •* 
75.18  "• 

367 

72.51 
70.18 
68.15  ^ 

150 


2SS 


66.65 
65.70 

65.35 
65.60 
66.45 


9> 

3$ 
85 


Mean  Place 
Sec  8,  Tan  5 


30.878 
1.807 


97.74 
+1.504 


34.371 
1.002 


54.99 
+0.067 


17.286 
1.282 


60.55 
+0.802 


44.480 
8.090 


68.57 
-2.924 


+0.052 
-0.39 


+0.098 
-0.22 


+0.061 
-0.39 


+0.004 
-0.22 


+0.056 
-0.39 


+0.052 
-0.23 


+0.080 
-0.39 


-0.189 
-0.26 
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FOB  THB  UFTER  TRAK8IT  AT  WASHINGTON. 


ftddnxCoii 


eTIzginis. 
Mag.  3.0 


Klghi 


tion. 


tfVilgllils. 
Hag.  4.4 


B%lii 


D«ditt> 

UOD. 


41  C^mm, 

Mag.  4.8 


Right 


tkm. 


80  Cttrain  Venat 
Mag.  4.7 


B%1 


DtcUnik 


Jan.  0.8 
10.7 
20.7 
80.7 

Feb.    9.7 

10.6 
20.6 
Mat.  10.6 
20.6 
80.5 

Apt,  9.5 
19.5 
29.4 

May  9.4 
19.4 

29.4 

Jvno   8.3 

18.3 

28.3 

July    8.3 

18.2 

28.2 

Aug.    7.2 

17.1 
27.1 

86|rt«  6.1 
16.1 
26.0 

Oet  6.0 
16.0 

25.9 

N«v.    4.9 

14.9 

24.9 

Bee.   4i8 

14.8 
24.8 
•o4.o 


12    68 

s 
12.310 
12.038 
12.958 
13.260 
13.536 


+11  22 


It 


390 
303 


13.778 
13.983 
14.160 
14.276 
14.367 


ao5 

107 

lai 

01 
02 


14.419 
14.448  — 
14.433  *• 


14.402 
14.346 

14.272 
14.185 
14.085 
13.975 

13.859 

13;739 
13.619 


31 
00 
74 

KT 
100 
ISO 
116 

lao 

190 
116 


70.48 
68.47 
66.69 
65.22 
64.07 

63.29 
62.85 
62.79 
63.02 
63.51 

64.27 

65.18 
66.22 
67.32 
68.45 

60.15 

70.56 

71.63 

72^7 

I73il6 

73.60 
73.96 


Mean  Place 

Sec  g,  Tan  < 


13.503. 
13.395  ^* 
18.302  ^ 

13.227 
13.179 
18.162  — 
13.180  ^ 
13.241  •^ 

101 


13.345 
13.494 
13.687 
18>d22| 
14.192! 

■ 

14.491- 
14.d09i 
15.136 


aoi 
lis 

147 

lift 

73 


44 

as 

40 
76 

01 
101 

uo 
us 
no 

lOS 
Oft 
04 
00 
ftS 

36 


ao 
74.15  — 

74.14     ^ 


140 
103 
386 
310 


310. 
337 


173.90 

73.46 
72.77 
71.83 
70.67 
60.23 

67.67 
65.71 
63.64 
61.45 
169.17 


.66w07 
e4>QCB 

-68.61 »" 


34 
44 

60 

04 

IM 

144 

166 

106 
309 
210 

220 


13    6 


337 


49.066 
49.412 
49.733 
60.036 
60.313 

60.668 
60.769 
60.941 
61.078 
51.177 

51.245 
51.279 
51.288  — 
61.209  *• 
61.231  " 


377 
245 

211 

178 
137 


34 


61.172 


7ft 


108 


11.678:       79.79 
1.020-     .  44>.201 


^MO.       +0i»13 
'0.39  !       ^Oi25 


51:097 
61.008 

60.906 

60.797"* 
Uft 

50.682 

117 


60.565 
50.451 
60.342 
60.245 


IM 

100 

V(7 

1ft 

60.170 

6aii6 

60.098  — 

60.112  " 

60.170  * 
.102 


60.272 
60.419. 
50.613 


5a846 
51.117 

51.416 
51.733 

62.058 


147 
104 
283 


'271 


1317 

« 

*33ft 


-56 


n 


47.34 
49.39 
51.36 
68.24 
54.94 

66.41 
57iO 
58.63 
69.85 

59.82 

60i» 


107 


170 

147 


100 
72 
47 
24 

6 


60.12  — 
69.99  " 


80 
41 
61 

66 


59.70 
60.29 

66.78 
68.23 
57.61 
66.93 
66.25 

55.67 
54.91 
54.29 
53.72 

63.25 

SB 

52.87 
62.66 
62.64  — 
62.83  " 
68.25  ^ 


57 
47 


53;93 
54.87 
56.10 
57.58 
59.25 

61.12 
68.10 
il5.14 


04 
123 
14& 
167 
187 

103 
204 


h     m 

13    8 

• 

8.910' 
9.269 
9.603 
9.931 
10.282 


10.600 
10.728 
10.915 
11.057 
11.156 


844 


137 
148 


58 


1.004i 


44M 

r-0j600 


<M).062| 
-0.38  ! 


^j006 
t^.28 


U.214  ^ 
11.233  — 
11.218  ** 


11.174 
11.103 


44 

n 


111 


11.010 
10.809 
10.773  ^ 
ia685 
10.490 


10.340 

10.191 

10.046 

9.910 

9.790: 


146 
.150 

140 
145 


136 
180 
ySKk 


7ft 

40 


9.690^ 
9.617 
9.577' 
9.575  — 
9.617  ** 

80 

9.706 


9.844 
10.062^ 
10.265 
10.540, 


138 
188 


10.848, 

11.180 

IL525 


275 

3Q0 

;382 
:345' 


+28  16 


»# 


180 
147 


46.76 
43.86 
42M 
41.36 
40.«0 

40.72 
41.11 
41.92 
43.10 
44.57 

46.28 
48.12 
60.02 
51.91 
68.72 

55.38 

56.86 

58.00  "» 

69i)7 

59.75  ^ 
37 

60.12 
60.19  — 
^9.92  ^ 
59.33  *• 
68.43  " 

128 


56 

3 


81 
113 
147 
171 

104 
100 
100 
181 


148 


00 


57.21 
55.69 
68.89 
51.81 
49.51 

47.00 
44.34 
41.58 
38.80 
86.06 

33;46 
3lJa7 
W.98 


158 
180 
206 

230 
2Bi 


276 
278 
274 


8.625': 

L186: 


^.18 
+0.538 


li 
13 


m 
13 


+40  69 


• 
57.667 
58.054 
58.439 
58.809 
59.161 

59.458 
59.721 
59.935 
60.009 
60.212 


// 


337 
385 
'370 
348 
307 


263 
214 
164 
118 
64 

60.276 
60.293-- 
60.267  * 
60.204  ^ 
60.109  •* 

125 

59.984 
60.838 
59.673 
50.495 
59.308 


60.116 
58.925 
68.740 
68.667 
58.'»2 

68.280' 
68.179 
68.115 


46 
65 
78 
87 
02 

^1 
85 

73 

.55 

32 

01 
64 


^M7i 
-0.38  I 


'H0.034 
-0.«9 


20 

58.005  — 
58.124  * 

:  82 
58.206: 

58.344^^ 
58.537  :^*^ 
58.783^ 

50.077  ^ 

334 


60.411 
50.776 
«I.168 


365 
382 


1. 


18.96 
17.16 
15.87 
15.13 
14.94 

15.31 
16.20 
17.66 
19.31 
21.36 

23.62 
26.00 
28.40 
30.72 
32.89 

34.85 
36.61 
37.86 
38.84 
39.43 

39.61 
39.39 
38.77 
37.75 
36.35 

84.68 
32.47 
30.07 
27.88 
24.48 

21.40 
18.28 
15.02 
11.86 

o.o4 

6.04 
8.57 
1.50 


170 
120 

74 
JO 

87 


130 

175 


217 

106 

166 

134 

00 

50 

J8 

22 

68 

102 

140 

177 

2U 
340 


306 


317 
321 
316 


247 
807 


67.683. 

1:325. 


36.62 
+0.869 


+0.054;       +0.055 
-0.38  :       -0.32 
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APPARENT  PLACES  OP  STABS,  1920. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Time. 


Jan.  0.8 
10.7 
20.7 
30.7 

Feb.    9.7 

19.6 
29.6 
Max.  10.6 
2D.6 
S0.5 

Apt.  9.5 
19.5 
29.4 

May  9.4 
19.4 

29.4 

June   8.3 

18.3 

28.3 

July    8.3 

18.2 
28.2 
Aug.  7.2 
17.1 
27.1 

Sept.  6.1 
16.1 
26.0 

Oct.  6.0 
16.0 

26.0 

Nov.    4.9 

14.9 

24.9 

14.8 
24.8 
84.8 


Mean  Place 
Sec  ^,  Tan  I 


YHydm. 
Mag.  3.3 


Right 

JkeoeusioQ. 


h     in 

la  14 

8 

34.946 

35.296^ 

35.689^ 

3M 


85.963 
36.262 


209 

ao7 


86.529 
36.759^ 
36.952  ^^ 
37.107  ^^ 
37.224  "^ 

83 

37.307 
37.356  *j 
37.377  — 
37.369  * 


87.387 

37.282 
87.206 
37.114 
37.006 
36.885 

36.756 
36.622 
86.488 
36.362 
36.247 


32 

65 

76 
92 

108 
131 

129 

184 
134 
120 
115 


86.154  ^^ 

36.067 

36.055  — 

36.063    ^ 

36.118  " 
10s 

86.221 

36.874  *** 

86.577  ^ 

36.825  ^ 

37.111  "• 

31S 

87.^^ 

87.766®' 

88.114*** 


Deellna- 
tioo. 


-22  44 


tf 


56.27 
58.14 
60.17 
62.26 
64.37 

66.45 
68.41 
70.25 
71.92 
73.41 

74.69 
76.79 
76.68 
77.86 
77.84 

78.13 


78.22  — 
U 


187 

208 
209 

2U 
208 


198 
184 
197 
149 
128 

110 
89 
88 
48 


9 


78.11 
77.81 
77.32 

76.68 
75.89 
74.94 
73.91 
72.81 

71i)9 

70.59 

69.60 

68.73 

^68.07  " 
44 

67.68    ^ 

67.64  — 

67.75  ^ 

68.30  " 

69.20  ^ 
12s 

70.43 
160 

ITS 


80 
49 

64 

79 

96 

109 

110 

119 

110 
99 
87 


71.93 
73.68 


84.107 
1.084 


50.85 
-0.419 


•M>.065, 
-0.38 


-0.027 
«*0.32 


t  Centauzt 
Mag.  2.9 


Right 


h     ti 
IS    16 


388 

379 
300 
331 
296 


266 
215 
172 
133 
93 


64 


S 

6.506 
6.894 
7.273 
7.633 
7.964 

8.2^ 
8.516 
8.731 
8.903 
9.035 

9.128 
9.182 
9.203  — 
9.190  " 

41 
69 

94 
115 
184 
149 
160 

166 
166 
156 
141 
116 

84 


9.149 

9.080 
8.986 
8.871 
8.737 
8.588 

8.428 
8.263 
8.098 
7.942 
7.801 

7.685 

7.601  ^ 

7.567  — 

7.660    * 

7.616  ^ 
112 

7.728 


7.897 
8.120 
8.396 
8.715 

9.068 
9.442 
9.827 


169 
223 
276 
319 
366 

874 
886 


Declina- 
tion. 


-86  17 


0f 


19.18 

20.81 
22.77 
24.95 
27.27 

29.68 
32.12 
34.52 
36.84 
39.04 

41.09 
42.96 
44.61 
46.03 
47.20 

48.12 
48.76 
49.10 
49.14  — 
48.90 

48.37 
47.55 
46.47 
45.18 
43.70 

42.10 
40.42 
38:76 
37.17 
35.75 

34.54 
33.64 
33.09 
32.94  — 
33.22  * 


168 
196 
218 
282 
341 


244 
240 
232 
220 
206 


187 
165 
142 
117 
92 


64 
84 


24 
68 

82 
106 
129 

148 
160 

168 
166 
169 
142 
121 

90 
56 


33.90 
34.99 
36.45 


109 

146 


5.553 

1.241 


26.66 
-^734 


+0.068 
-0.38 


-0.046 
-0.5 


f  ^  Vnm  Hajoils. 

(Muar,) 
Mag.  2.4 


SIghl 


13    20 


8 

42.177 
42.662 
43.130 
43.593 
44.026 

44.417 
44.764 
46.029 
46.238 
45.379 

45.462 


46.460  — 
45.408  " 


479 
478 
463 
433 
891 

387 
275 
209 
141 
78 


8 


106 
164 

198 


'272 
285 


287 
278 
260 


46.302 
46.148 

44.965 
44.727 
44.478 
44.201 
43.916 

43.627: 

43.340 

43.062 

42.802 

42.566 

204 

42.362  ^^ 

^^^  116 
42.084   " 

42.026  — 

42.029    * 
71 

42.100. 

42.241 

42.463 

42.784 

43.076 

43.^2 
43.910 
44.377 


141 

2l» 


3C9 
396 

438 

407 


Deellna- 
tioo. 


+65  19 
ft 

73.66 
72.02  J 
70.98  "* 
70.68  — 
70.80  " 


71.62 
73.01 
74.89 
77.18 
79.76 

82.64 
85.40 
88.21 
90.92 
93.39 


139 

188 
280 


278 


296 
281 
271 
247 
217 


05.56,^ 

180 

97.36^^ 

98.77  ^ 

99.71  ^ 

100.19  — 
1 


100.18 
99.71 
98.74 
97.32 
95.45 

93.21 
90.60 
87.67 
84.47 
81.08 

77.65 
73.97 
70.42 
67.00 
63.80 

60.92 
418.45 
66.49 


47 

97 

143 

187 

t24 

361 
293 
830 


866 
843 


267 
196 


42.514* 

1.768 


94.14 

+1.446 


+0.048 
-0^ 


+0.^90 


aTlzglBis. 
(Spioa.) 
Mag.  1.2 


Rlfl^t 


18 


20 


a 
69.262 
69.594 
69.919 
60.230 
60.519 

60.777 
61.002 
61.190 
61.345 
61.461 

61.546 
61.596 
61.622  — 
61.619    * 


332 
825 
311 
289 
258 

225 
188 
155 
116 
85 


52 


61.595 

61.548 
61.481 
61.400 
61.302 
61.193 

61.076 
60.962 
60.827 
60.709 
60.602 


24 
47 

67 

81 

98 

109 

118 

123 
125 
118 
107 
92 


60610 
60.446  ^ 
60.408  — 
60.412    * 
60.454  ^ 

91 

60.645 


134 
185 


264 


60.679 
60.864 
61.003 
61.367 

61.663 
61.970 
62.299** 


317 


Dedina- 

tloii. 


-10  44 
ft 

39.66 
41.53 


19S 
19S 
191 
183 
167 


43.51 
45.42 
47.24 

48.91 
60.37 
61.61 
62.61 
63.39 

53.9$ 
54.35 
54.62 
64.54  — 
54.41 

54.14 
53.78 
53.29 
62.77 
52.15 

51.48 
60.76 
50.05 

49.34 
48.68 

48i)6 

47.58 

47.06  — 
47.13     ^ 


146 
124 

100 
7S 
59 

37 
17 


13 
27 

36 
49 
52 
62 
67 

72 

71 

n 

66 

62 

4S 


59 
96 


47.42 
48.01 
48.87 
60.03  "* 
51.43  »*^ 

163 

63.06 
64.86 


66.78 


190 
192 


68.562; 

1.018. 


S8.72 
-0.190 


+0.068 
I-0.37 


^.012 
-0.35 
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FOB  THE  TJPPEB  TRAKSTT  AT  WASHTOOTON* 


Was! 


Jan. 


Feb. 


Mar. 


0.8 
10.8 
20.7 
30.7 

9.7 

19.6 
29.6 
10.6 
20.6 
30.5 


OroomMdco  SOOt. 
^.6.1 


Blgh« 


li     9 
13    24 


Apr.  9.5 
19.5 
29.5 

May  9.4 
19.4 

29.4 

June    8.3 

18.3 

28.3 

July    8.3 

38.2 
28.2 
Aug.  7.2 
17.2 
27.1 

Sept.  aji 

16.1 

26.0 

Oct.    6.0 

16.0 

26.0 

Nov.    4.9 

14.9 

24.9 

Dec.    4.9 

14.8 
24.8 
84.8 


MeaaVlBce 

See  a,  Tan  a 


8 

8.73 
4.54 
5.87 
6.17 
6.03 

7.62 
8.22 
8.71 
9.07 
9.29 

9.88 
9.34 
9.17 
8.90 
8.52 

8.06 
7.63 
6.04 
6.S1 
5j66 

5.01 
4.87 
8.76 
8.18 
2.66 

2.29 
1.82 
1.58 


IM 

2A. 

2^ 

< 

M7 
4J0 


81 

81 
80 

m 
m 


4 
17 
97 


68 


M 
81 


tloo. 


RIghl; 


18 


6 


IS 
81 

84 
88 


+72  47 


ft 


61.12 
50.79 


188 


.11  — 
50.12    * 


50.T8 

61.09 
62.96 
65.27 
68.00 
71.00 

74.18 
77.29 
80.85 


118 


188 


70Vligialtw 
1^.5.2 


h 
13 


24 


8M 


818 


878 
808 
818 

818 
800 

287 


85.78 

67.07 
89.78 

njoo 


318 


178 
187 
90 


•1.76 


9UW 
9080 
«U4 
87J58 
85j28 

68j68 
79l51 

76.17 

nM 

6&.85 

65J5 

6L25 

mM 

4Ui 
45.80 
44.1S 


188 
188 
280 
2T8 

307 
384 
360 
378 
380 


388 

347 
317^ 
377 


8 

81.480 
31.804 
88.180 
3^.443 
82.783 

82.908 
38.220"' 
83.411  *•* 
88.(563"* 
88.677  *" 

80 

33.757 
33.808 
38w819  — 
38.807  " 
88.770  ^ 


38.712 
88.684 
88.510 
88.484 
8a.S15 

3^.180 


78 

04 
108 
118 
138 


82.805 
32.601 

32.508 

80.474 
32.484 
82.494 


ISO 
1S8 
198 
114 


74 
48 


32.484-^ 


78 


82.602 
S2.861 
38.074 
88;3Z8 

S8LOX8 


191 


5.48^ 
8.882 


88.70 
-I4L281 


>0.03(i 
-0.07' 


40.201 
^.86 


198 
188 
918 
954 


94.216 


tton. 


+14  11 


»t 


71.06 
68.98 
67.16 
65.66 
64.52 


188 

114 

78 


68.77  „ 
63.40^ 
68.42    ^ 

68.78  •• 
64.45  ^ 


65.86 
66.46 
67.70 
69iX) 
T0.82 

71JS0 
72.78 
78.88 
74.82 
75.59 

76J17 
70.55  ^, 
76.72^ — 
76.65  ^ 
76.85 


110 
131 
188 
183 
137 


110 

110 

04 

77 

88 

89 


r^igiiiia. 
Hag.  8.4 


BI81it 


h    m 
18    3D 


8 

87.451 . 


884 

to 
to 

288 


07.775 
80.097 
88.495 
88.683 

88v052 
30.178 
09.373 
89.581 
30.654 

30.748 
80.800 

80,029 
80.881  — 

8o.on 


188 
188 


87 


3 


44 


81 

80 


80.767 
80.706 
00426 
80.881  •• 

80^  ^« 

80.307 
00-184** 

ooxm"* 

133 


75.88 
76.01 
78.96 
72.04 
71j07 

00.27 
07.25 
65M 
^71 
60.29 

07.88 


79 
186 
189 
187 


au 


ISAM 


318 


8L029 
1.002 


00.80 
+0.253 


+0.060 
-0.37  i 


+0.016 
*0.86 


38.827  ^ 

08.733 
80.6W 
88.614^^ 
88.604  ~ 
38.634  * 

78 

88.709 


138 
1«7 


88482 
38.909. 
30.211^ 
80-480?* 

00.744 
40.060 
40.366  P* 


»8 


1.000t 


tton. 


-  0  11 


tt 


188 
178 
188 

137 


18.85 
20.36 
22.81 
24.04 
25.60 

26.06 

27.88 

2847 

28.90^ 

29.13-- 

7 

2946 
28.77  "" 
2840 
27.73 
27.00 


41 


2640 
2544 

24.77 
24.00 
2847 


47 
87 
98 
78 

78 
77 
77 
98 


2149 
2L48 
21.00 

2o;r9 

2046 
20.70 
2042 
21.30 
22.07 

2840 
24.20 
25.04 
27.31 
29.13 

81.10 
1B.12 
86.17 


at 


18 


47 


188 
141 

187 
188 
197 


14.15 
•O.00S 


40461 
-047 


0.000 
-^4^00 


17  H.  OoBOiii  Venat. 
Hag.  5.0 


BigliJ 


h     a 
13    31 

8 

13.075 
14.047*^ 
14.410^ 
14.700'^ 
15.119  *• 

907 
15.406 
15.094^ 
15.919  ^ 
16.098  ^''^ 
16.229  ^^ 

86 


41 


10.314 
16.355 


16.357  — 
16.320  ^ 
16451  ^ 

08 

16.153: 
16.080  ^^ 
15.887  ^^ 
15.726  ^^ 
15.854^^ 

180 

16474' 
15.101  ^^ 
15.009^*^ 
14.835^^* 
14.075  ^^ 

141 

14.584,,^ 

113 

14.422  ^ 
14.843  33 
14.305-- 
14.314     ^ 

60 

14.374 


Declina- 
tloo. 


14.488 
14.666 
14.878 
15.148 

15.459 
15;802 
10.166 


114 
168 
223 
270 

311 

i 

343 

i304 


+37  34 


ft 


75.04 
73.06 

71.66 
70.58 


108 

180 

08 


70.16  — 
11 

70.27 

70.91 

72.04 

73.58 

75.44 


77.57 
79.84 
82.18 
84.40 
86.69 


84 
113 
154 
188 
913 

927 
234 
831 
220 
201 


88.70 
90.47 
91.94 
93.10 
9348 


177 

147 

116 

7S 

40 

94.28 

04.30—" 

93.92 

93.15 

91.99 


3 

38 

77 

116 

153 


90.47 
88.61 
86.42 
83.90 
81.21 

78.28 
75.20 
72.05 
68.91 
65.87 

62.99 
60.40 
58.17 


188 
310 
240 

372 


808 
815 
314 
804 
288 


223 


13.616 

1.262 


0r.09 
+0.770 


+0.053 
--047 


+0.047 
^40 
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APPABENT  PLACES  OF  STilES,  1920, 


FOB  THS  T7FPEB  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


f^ 


Jan.  0.8 
10.8 
20.7 
30.7 

Feb.    9.7 

19.7 
29.6 
Mar.  10.6 
20.6 
90.5 


eCenteuil. 

Mag.  2.6 


Right 

AsMBBittl. 


Apr. 


May 


June 


July 


9.5 
19.5 
29.5 

9.4 
19.4 

29.4 

S.4 

18.3 

28.3 

8.3 


18.2 
28.2 
Aug.  7.2 
17.2 
27.1 

Sept.  6.1 
16.1 
26.1 

Oct.  6.0 
16.0 

26.0 

Nov.    4.9 

14.9 

24.9 

Bee.    4.9 

14.8 
84.8 


MeanPbce 
Sec  a,  Tan  < 


h     ai 
13    34 


8 

49.^8 
49.967 
50.455 
60.922 
51.350 

51.757 
52.109 
52.410 
62.660 
52.857 


404 
488 

487 
487 
998 

353 
801 

198 
148 

53.006  ^ 
53.097. 
53.142  — 
63.141    * 

6S.0W  * 

88 

53.007 
52.879;*" 
62.716  ^" 
62.522  *•* 
52.3025^ 


52«064 
61.814  * 
51.561*^ 
61.317  ^ 
51.092 


IM 


50.898 


lfi2 


IM 


60.746 

50.647  !!! 

60.611!— 

50.646'  •* 
108 

50.758  i 

50.987 

51.1fi6.^ 

5L523*" 

51.910^ 

* 

53.944' 

59:812 

lft.315 


.484 


Declina- 
tion. 


-53    3 


It 


112 
188 
194 


281 


24.88 
26.00 
27.55 
29.49 
S1.74 

94.25 
86.M 
99.76 
4ffi.ei 
46.47 

4iM 
50.93 
53.44 
55.73 
«7.76 

60.52 
60.93 
62.00  ^ 

02.05  — 

18 

•62.82 
02.27  " 
^.33 


mVlxglnla. 
Mag.  5.2 


Right  ' 


288 
298 

267 
251 
229 


178 


141 

IW 


00.02 
1^38 

66.46 
54.32 
62J05 
49.76 
47.51 

45.41 
43.55 
42.QS 
4Q.91 
.40^ 

40.06 
4L2I 


181 
184 

198 

218 
227 


210 

188 

168 

1121 

•7 

IS 


h     m 
13    37 

•s 
25.222 
25.550 
25.876 
26.190 
26.465 


814 
995 


288 


186 
188 
100 


89 


26.751 
26.987 
27.180 
27.354 
27.487 

27.887 

27.656 

27.695 

27.708  — 

27.695  ** 
86 

27.000 

27.604 

27.520 

27.440 

27.394 

27.217 
27.090 
26.963 
20.^8 
26.7S2 


4&476* 
1.6641 


87«10 
*-l.d80 


r 


26.642 
26.^»1 
26.^5 
26.502 

26.574 
26.694 
26.800 


68 

76 

89 

108 

117 

127 
127 
126 

lie 

78 
61 
18 
27 
72 

190 
180 


27.078. 


210 


27.»4 

27.6110 
27.920 
28.241 


1261 

.910 
9UL 


Dediim- 
tion. 


-  8  17 


If 


194 
192 
188 
172 
188 

188 
180 


60.42 
62.86 
64.28 
66.14 

67.86 

69.30 
70.72 
71.81 
72.66 
73.28 

73,67 
73,85 
73,87  — 
73.74  " 
73.46  * 


rBoOtti. 

Mag.  4.5 


Right 


13    48 


8 

27.909 
28.237 
28.566 
28.885 
20.185 


18 


73.08 
72.60 
72Xn 
71.48 
70.86 

70.20 

60.54 
68.89 
68.27 
47.70 

67.22 
66.85 
06.64 


48 


67 

48 

87 
21 


.81  — 
66.79  " 

44 


67.28 
67.92 
68^ 
70.19 
n.67 


78.28 
75.04 


06 

128 
147. 

180J 

181 
190 


24.687 

1.0111 

L 


59.26 
•*0.146 


828 
829 

819 
800 
874 


29.450 
29.708^ 
29.900^ 
80.081  ^^ 

80.214  ^® 

97 

80^.311 


84 
80 


30.375 
80.405 


30.406  ~ 
30.382  ^ 


30.332 
80.261 
80.170 
80.084 
20.9^ 


71 
91 

108 
122 
183 

29.830 

29.^71^* 

29.629  "^ 

29.391^^ 

29.280^* 
jU7 

29.143 

29.049 

28.983 

28.949  — 

28.«»    ^ 
64 

29j012 


Dadin^ 
Hon. 


29.111. 


9a 


29.262 
29.469 
29.697 


lAl 

197 
^80 


[270 
29.978* 
30.275.** 


+17  50 


/» 


212 
182 
148 
108 


68.00 
65.88 
64.06 
62.68 
61.49 

88 

60.83 

60.60  — 

60.78  ** 

61.32  " 

68.20  " 
116 


184 
147 
160 
166 


68.85 
64.69 
66.16 
07.72 
69.27 

70.79 
72.19 
73.48 
74.68 
75.44  " 

87 

78.11 
78.64  ^ 
76.72  — 
78.82  *® 
78.27  " 


140 
127 
110 


i7Tr:nuo]Ca]oil8. 


Right 


75.86 

74.74 
78.55 
72.08 
70.87 

88^ 

86.22 
68.87 
81.88 

58^ 

66v82 
58.89 
6L88 


91 

119 
147 
171 
197 


2U 


910 
268 


K    m 
13    44 

s 

23.067 

23.491  *^. 

23.918  *^ 

24.841*^ 

24.742*^ 
868 

25.110 

25.436  •^ 

25.713  ^ 

25.935^ 

26.099*** 

lOft 

26.208  ^ 
26.255  — 
26.253  ^ 
26.200  ® 
28.105  ^ 

190 

25.969 
25.800*® 
26.804  *•• 
25.883*** 
25.148 '^^ 

948 

24.900 


^.828 

1.051) 


77.78 
40i(22 


24.646 
24.394 
24.152 
23.926 


864 
258 

942 
&26 

im 

23.423.  g^ 
28.842^ 
28.812  — 

34 


Dadiiu- 
tion. 


28.846 
28.441 
23.601 
2S.828 


95 

aoo 

|227 


24J13. 

24.450^ 
W.829  ^"^ 
25.838!*^ 


+49  42 


rt 


23.33 
21.93^; 
21.11    ,^ 
20.92  — 

41 

21.33 
22.36 
23.86 

25.84 
28.17 


30.74 
83.47 
36.24 
38.97 
41.53 

43.85 
46.88 
47.54  ** 


103 
160 
198 
233 
267 

273 
277 
273 
2S6 
233 

2fn 


48.78 
49.63 


10 
54 

102 


134 
85 

^.99 

49.89 

49.36 

48.33 

46.87  *^ 
190 

46.01 

227 
281 
291 
317 
835 

347 
351 
347 
329 


42.74 

40.13 
37.22 
34.05 

80.70 
27.23 
23.72 
20.25 
16.96 

301 

13.92 
11.22  ^ 
8.94 


28.444 
1.546 


48.49 

+1.180 


+0.075, 
-0.38  1 


•^.081 
^/40 


+9.063: 
-0.38  : 


•-0.009 
-0.41 


+0.058 
-0.36 


+0.019 
-0.44 


+0.047  J      +0.071 
-0;86         -0.44 
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post  THB  I7FPER  TRAHSIT  AT  WAfiHINGTON* 


MhlDctoD 
MB  Tow. 


Jan.  0.8 
10.8 
20.7 
30.7 

F€to.    9.7 


Mar. 


10.7 
29.6 
10.6 
20.6 
80.6 


Apt. 


9.5 

19.5 

29.5 

May    9.4 

19.4 


June 


July 


Aug* 


29.4 

8.4 

18.3 

28.3 

8.3 

18.3 
28.2 
7.2 
17.2 
27.1 


Sept  6.1 
16.1 
26.1 

Oct  '  6.0 
16.0 

26.0 
Nov.*  5.0 

14.9 

.24.9 

Dac^    4.9 

14.8 

.  .    .24.'^ 

.     84.8 

MeaaHace 
Seo«,Tan« 


llag.5.1 


13    4& 

8 

31.807 
32.207  •• 
32.645  " 
32.872 
38:17& 


itt 


81 


33.45fr 
33;707 
83.«» 
34.105 
34Ja51 

34.445 
34.«7  " 

MJS17    * 

•  m 
S448S 
|34.4S» 
84.365k 
84.274; 
34.165 

84.048: 

33.912 

38.7761 

83.64a 

33JII2I 
;:iit 

«t48a  ^ 

S8.3ia 

88JH87  — 
188.247  ^ 


8s.«a 

83JS09I 

88:8l4 
84ia7I\ 

^4.aBsl 

84.6801 

a5iii2i 


m. 


M7 


-17  44 


*# 


7.87 

9iS3 

11.49 

18  J» 

15.25 

17.04 
18.09 
20.1« 
21.52 
22.64 

28iB8 
2t82 
24.80 
85J» 
25*52 

25w60 
2&54 

25i83 
25.00 
M.85 

28.99 
23^ 
28j58 
21.78 
20.94 

20.11 
19.32 
18J3 
I81O6 
^17.66 

K.51 
17.60 
17.98 
^18.06 
JOM 

SDJgJ 
24J08 


vm 


f  Cealawt 
Mag.  3.1 


AMaano. 


a 
13 


60 


187 

m 


1M 


113 
M 

74 
40 


8 


36.717  ^ 

36.745  — 

136.789  " 


n 

m 

o 

n 

m 

87 
40 
IB 


» 


r 


81;9Bli 
ILOCOJ 


10J2 
u^j820 


r 


'fOiOOK 

-iOJe* 


•4).019 
^i44 


t 
33.217. 
93.061 
84.104 
34.582 
34.936 

35.307 
35.640 
35J31 
36.178 
36.379 

36.536 
36.64» 


4M 
M8 


871 


90 
301 
187 


118 
118 
198 


sues 

8C.477| 

3028I 

t36.162t 

38.956^ 
85^745*" 

35.5271 

36:314^ 

85011' 


178 


148 
108 


84J3a 

34.7^ 
34:685; 


34.636  — 
94.Af9i 

;  79 


34.Z28f 
84.874 

aouoog^ 

35JI66 
35.70]^ 

36.0601 
40.404; 


U8 
318 

377. 


414 


tlon. 


53 


ff 


147 


m.87 
32.94 
S4.41 
86.21 
88.80 

4DJS8 
43.<» 
45.55 
48.10 
60.65 

|!63.10 
55.46 
57.65 
59.67 

f  61.46 


63:00  _ 

[04.25^ 

l«5.10^ 

65.80^ 

66.05-^ 
10 


si» 


17» 


45.9ft 
65.60 
64.69 
68.56 
62J4 

60.47 
L68.60 
56.63 
54.61 
52;64 

50.81 
49.20 
47UI0 

46.45 

46.87 
46474 
47U» 


48 


118 


187 
187 


187 


•8 


I 


93L406 

I.463{ 


42.87 
^1.069 


4^J74 


•*Oi063 
-^K46 


ifBoOtta. 
Mag.  2.8 


BlgUfc 


h     m 
13    50 

• 
52.762 

53.091 
53.421 
53.743 

54.329 

54.579 

54.795 

54.973 

5S.nft 

106 

55.293 
55.332 
55.340-=^ 
65320 


138 


73 

ao 

8 


48 


55^.277 
55.209 
55.1201 
65.015 
54.893 

54.761 
54.«0 

54.476 
54.333 
54.108 

54.075 
58.975 
53.809 
63.859! 
58.859 


108 


183 


141 
146 
143 
188 
180 


180 

78 

40 

8 

47 


58.904 
54.00*  •* 
54.14a("* 

54.36fiJ"* 

.878 

54.888! 
65.187! 
55. 


908 


tiOD. 


+18  47 


w 


4&M 
41»77 
39.92 
98.M 
37.31 


316 


161 

UO 

87 


36.40^ 
36.60 
37.17 
38.07 


87 

80 

118 

MO 
168 
181 
181 


146 


4A 


39.86 
40.66 
42.18 
43.79 
I4&40 

46.98 
48.43 
49.75 
50.88  "» 
51.81  * 

73 

52.58 

5&97^, 

53.14  — 

58.05    * 

52.70  •* 
47 

52.08  ^ 

51.11 
49.87 
48w37 
46;60 

44.59 

42^ 

l^0J95 

87.42 
>t83 

82.28 
29.78 
27.48 


m 

180 
177 
381 


808 
367 


52J»8i 
1.054 


58^64 
+0;340 


+0^05/ 
-OJM»: 


^0^020 
-a47 


tfApodia. 

Var.  5.5-0.6 


RlSbt 


h     tn 
13    57 


i 
30.05 

31.16 

32.28 

88.38 

84.42 

35.40 
36.29 
37.06 
87.72 
38.26 

38.66 
88.93 
38.06 
39.06 
.38.93 

38.60 
88.28 
37.79 
37.20 
36.53 

35.81 
85.04 
84.27 
33.51 
32.79 

82.15 

31.62 
81.22 
30.97 

80.90  — 

10 

21.00 

81.30 
31.78 
82.42 
33.22 


111 

113 

110 

104 

06 


80 
77 
66 
54 
40 

37 

18 

0 

13 

37 

38 
40 
50 
67 
73 

77 
77 
76 
73 
64 

58 

40 
35 


84.15 
85.16 
86.24 


30 
48 
64 
80 
03 

101 
108 


Deelina- 

tlOD. 


-76  24 


ti 


24.99 
25.16 
25.93 
27.26 
29.06 

31.31 
33.94 
36.88 
40.05 
43.38 

46.79 
50.21 
53.55 
56.79 
59.82 

62.60 
65.01 
67.06 
68.66 
69.80 


17 

77 

138 

180 

326 

363 
304 
317 
333 
341 

343 
834 
834 
808 

378 

341 
306 

160 

114 

80 


70.40 

70.48  — 

70,02  ^ 

69.02  ^^ 

67.53  ^^ 
106 

65.58 

388 
366 
386 
309 

307 

386 
361 

337 

188 
133 

76 
18 


63.25 
60.59 
57.73 
54.74 

51.77 
48.91 
46.30 
.44.03 
42.20 

40.88 
40.12 
39.94 


28.951 

4.257 


41.33 
^.138 


+0.1]p 
•0.35 


--0.241 

-a49 


426 


APPAEENT  PLACES  OP  STABS,  1920. 


FOR  THE  UPPER  TBAHSIT  AT  WABHDrGTON. 


Washington 
lleanTime. 


Jan.  0.8 
10.8 
20.7 
30.7 

Feb.    9.7 

19.7 
29.6 
Mar.  10.6 
20.6 
80.6 

Apr.  9.6 
19.5 
29.5 

Hay  9.4 
19.4 

29.4 

June   8.4 

18.3 

28.3 

July    8.3 

18.3 
28.2 
Aug.  7.2 
17.2 
27.1 

Sept.  6.1 
16.1 
26.1 

Oct.  6.0 
16.0 

26.0 

Nov.    5.0 

14.9 

24.9 

Dec.    4.9 

14.8 
24.8 
34.8 


UBoMls. 
Mag.  6.1 


Rigtat 
AsoeoalofL 


h     m 

13    57 


8 

32.944 
33.281 
33.625 
33.962 
34.284 

34.580 

d4.o40 

35.077 
35.269 


8S7 
3M 
837 


102 
143 


35.421 

118 

35.534 
35.608 
35.648 
35.654  — 
35.628  * 

83 


74 

40 

6 


80 
IM 
188 


180 


180 
104 
163 
186 
141 


IJO 


Mean  Place 

Sec  8,  Tan  8 


35.576 
35.496 
35.305 
35.273 
35.135 

34.985 
34.825 
34.661 
34.499 

«S4.v4w 

34.202 
34.082 
33.990  ^ 
33.934 
83.919  — 


33.952 
34.034 
34.169 
34.354 
34.586 

34.859 
35.165 
S6MS 


DecUoa- 
tion. 


-1-87  45 


tt 


319 


187 
•1 


10 


187 
166 

187 
198 


68.56 
66.37 
64.55 
63.18 
62^ 

61.60 
61.99 
62.57 
63.56 
64.93 

66.58 
68.45 
70.44 
72.40 
74JM> 

193 

76.42 
78.19  ^" 
79.74"* 
81.05  *•* 

n 

82.77 
88.17 
83.23  — 
82.94 
82^ 


40 
6 


64 


188 
186 


378 


81.84 
80.04 
78.41 
t6.49 
74.i8 

71,84 
69.18 
66.38 
63  JO 
60.82 

57^ 
55.17 
52.77 


180 

I6S 


331 
344 


rVlifiiila. 
Mag.  4.3 


Right 


3i0 


32.89» 
1.130 


80.64 
■fO.627 


316 
181 


116 

84 
64 

37 
1 


+0.054i 
-0.35  . 


+0.081 
-0^.49 


h    m 
IS    67 


34.803 
35.123 
35.446 
35.759 
36.057 

36.881 
36.577 
36.792 
86.973 
37.122 

37,237 
37.321 
37.375 
87.402 
37.403 

37.380 
87.385 
87.260 
37J183 
374)81 

36.965 

36.70» 
36J577 
86.4§0 

36iHI6 
86«28v 
36.169 
36.183 
36,166 

66.18ft 
36.277 
36.419 

o6.0Bv 
86.887 

87.103 
37.39r 
37.709: 


46 

66 

86 

108 

IM 

136 
181 


Dwlioa- 
Uon. 


4-155 


#/ 


4BJ09 
46j07 
44.17 
42.44 
40.96 

ao.76 

38.86 
38.27 
37.98 
37418 

88.28 
88.69 
39^1 
40.06 
40.90 


IIS 


130 


90 


46 
63 
76 
84 


41.79 
42.69  ^ 

._  __    on 


137 
116 

96 
90 
86 

8 
4!7 


43J8 
44.4B  " 
45*  ^ 

10 

45.91 

4»M  ^ 

4nM  • 

47.39  ^ 

43  M  • 
5 

47.67 

47J6  " 

47.22  ^ 

46.67  ^ 

45.89  ^ 

Mil 


187 


Mag.  0.9 


RigU 


h.     in 
IS   68 


10.716 
11.288 
11.864 
12.426 
12.957^ 

18.4B3 
13.898 
14.294 
14.687 
14J04 

15J2L 
1&276 


m% 


mt 


446 


377 
317 

166 

98 


15J68 
16.491  ~ 
16  J78  *■ 


78 


Ui299 
15J63 
14J60^ 
14.753 
14.467 

■ 

14.192; 
13.87ft 
13.66a 


DicUaa- 
tloo. 


t 


««59 


*t 


IBS 


44.86 
43.89 
^j09 
4&.66 
88v51 

36.60 
62JRr 


m 


34.422 
1.001 


684»7 
+0JD64 


4^.661: 
-0J5 


+94M2 
--0.49 


12.9MI 
li6W 


22.868 
12^75  -3 
12a63— 

.  79 

12.4091 
12.617^' 
16.918:  *• 
15.461;  **• 

i6.Ma' 

14ji8s' 
1441991^ 

-  -  - 


24N> 
2.64 
3.76 
5.S2 
7J6 

9.64 
12419 
14.84 
17.72 
80.68 

88;63 
86.63 
29.32 
31.96 
34417 

664S8 
68^ 
39.65 
40.97 
^41i67 

41.% 
41.72 
41415 
39.96 
884S0 

36.67 
344}5 
32.80 
29.73 


119 


375 


380 
319 
384 

341 


184 


113 
ID 


Mag.  3.5 


Rlgtaft 


li     tn 
14      1 


49.862 

49.616*** 

49.973**^ 

60.380**^ 

60.649 


804 


378 
341 
307 
173 


60.9B3 
5L289 
51.470 
51.677 
5L849 


5L988 
M.093  !! 

73 

68  J66  ^ 
82.809^ 
52J81-X 

16 


67 


313 


347 


24.60 
22JS6 
90i» 
16.93 

17  je^ 


HB 


71 


»i02 
16:89  — 
UTiJS  • 


ojsei 

lJ99i 


:15J6 

-1.T81 


+6l6B4? 
-4k35* 


-4>;I00 
M).49 


524)05 
58.164 
58.096 
62.005 
51.893 

51.764 
51.622 
51.471 
51JI9 
61072 


41 


91 
113 


143 
UU 
188 
147 
184 


5I4B8 
89.987 
80:647 
96.806 
60J09 


lU 
80 
41 

8 

64 

604168 
a0.970i"^ 
5iJ30r^* 
614I44'*»* 
514196  ^* 


tt.902f 
52.889t'^ 


846 


5a*674~ 


-26  17 


## 


46.W 

47.67  ^^ 

49.25 

51.05 

187 


177 


131 


70 


54.81 
56.67 
68.44 
60.10 
61.63 

63.02 

64.23 

65.29 

66.18 

66.88 

68 

67.41 

67.77   ^ 

67.93  — 

67.92  J 

67.72 

67.34 
66.79 
664)7 
65.21 
64.28 

63.16 
62.08 
61.00 
594» 
59.09 

58.39 
57.92 


.88 


73 


106 


U6 
108 


79 


47 


18 

57.74  — 
57.86  " 
58.80  ** 

77 

59.07 


60.15 
61.48 


106 


46J74' 
11115' 


61.47 
-rO.494 


^.34 


-^.026 
*^4U 


APPAREKT  PLACES  OP  STARS,  1920.  427 

FOB  THE  VPPBR  TBAN8IT  AT  WASHINGTON. 


MhJncton 


Jan. 


Feb. 


0.8 
10.8 
20.8 
80.7 

0.7 


10.7 
29.6 
Mar.  10.6 
20.6 
80.6 

Apr.  9.5 
19.5 
29.5 

M»y  9.5 
19.4 

29.4 

June   8.4 

18.3 

28.3 

July    8.3 

18.3 
28.2 
Aug.  7.2 
17.2 
27.2 

Sept.  6.1 
16,1 
26.1 

Oct.  6.0 
16.0 

26.0 

Nov.    5.0 

14.9 

24.9 

D6C.    4.9 

14.9 

24.8 
84.8 


^OcoiMttL 
Mag.  2.8 


ttufi^ 


\    DMUOft- 
tiOQ. 


lii 

77 


14    I 

8 

68.781 

50.116 

59.802 

50.879*" 

60.286 

60.566 

60.863^ 

61.11S7 

61.853 

61.541 

161 

61.602 
61.806 

61.986  * 

61.086^ 
n 

61.915 

61.861  •• 

61.779  • 

61.670  *• 

01.688 


01.886 
61.219 
61.0115 
60.867 
60.698 

60.545 
60.417 
60.328 
60.274 
60.274 


197 

174 
178 
1«9 


IS 
94 

0 
St 


11$ 


60.861 
60.446 
60.621"* 
60.860* 
61.1S1  •* 


61.465 
61.809 
02.184 


978 


•85  58 


n 


28.99 
80.23 

8i.n 

88.54 
85.49 

87.54 
89.66 
41.78 
43.87 
45.88 

47.79 
^.55 


194 
IM 
177 
196 


319 


aoi 

191 

176 
168 


51.18 
68.68  ^** 

54.98 
65.75 


86.71-? 


«r 


116 


96.61 
66.04 
55.38 
54.87 
58.22 

51.00 
60.46 
48.96 
47.48 
46.08 

44.83 
43.80 
43.06 
^.64 
^.50-^ 


144 
180 
148 
140 
196 


76 
41 


42M 

43.61 
44.66. 


TO 
166 


aDmeniM, 
Mag.  8.6 


BIglil 


DwUlia- 
tloa. 


h    9i 
14    2 

s 
11.97 
12.54  ' 
13.13*^ 
18.72'  ' 
14.29 

14.83 
15.82 
15.73 
16.07 
16.32 

16.49 
16.56 
16.55 
16.46 
16.80 

16.06 
15.77 
15.48 
16i04 
14.68 

14.20 
1S.76 
18.8S. 

12.89 
18.40. 

18.12 

11.80 

li:53* 

11.83 

11.21 

11.17 
11.28 
11.88 
11.63 
11.06 

12.88 
12.86 
1^.40 


67 
84 

49 

94 

96 
17 

jr 
1 

9 


44 
44 

48 
40 
97 

89 

37 


6 
16 


48 
64 


+64  44 


ft 


68.70 
66.76 
65.46 
64.76 
64.76 

65.40 
66.68 
68.51 
70.83 
78.^ 

76.47 
79.56 
82.69 
85.78 
88.68 

91.16 
28.41 
96.24 
96.60 
07.48 

97.88 
07.07 

95.78 
94.11 

91.97 
89.43 
86.51 
88.27 
79.79 

76.15 
72.88 
68.02 
64.« 
61.48 

58.28 
65.61 
68.21 


194 

181 

69 

6 

64 


138 
189 


809 
818 
804 


16 


130 
167 
914 

354 
393 

834 
848 
864 


9n 


867 
847 


377 


d 

Mag.  4.8 


^tmifru 


P 


h 
14 

8 

45.104 
45.485 
45.773 
46.106 
46.426  " 


381 


308 


196 
160 


46.722 
46.900 
47.225 
47.423 
47.683 

47.706 
47.790 
47.842  „ 
47.880  — 
47J46  *• 

47.805 
47.787  • 
47.646  •* 
47.588™ 
47.408 '•^ 

144 

47.280 

47.104™ 

46.948  *•* 

46.781  *" 
186 


46.625 
46.'^1 


144 

194 


46.357. 
46.259'  !| 
46.196 
46.174  — 


78 
138 
176 


46.197 

46.270 

46.895 

46.570. 

46.792 

47.056 

47.853?'' 

47.673 


DwUlift- 

tkML 


+25  27 
60.93 


39i 

189 
146 
101 


58.69 
66.80 
55.84 
54.88 

89 

53.81 
53.78  — 
54.22  ^ 
55.08  ** 


134 

164 

m 

160 
197 
197 


176 


56.32 

67.86 
50.62 
61.52 
63.49 
65.48 

67.35 
60.10 
70.66 
72.01 
78.08 

78.86  ^ 
74.86^ 
74.60  — 
74.88  " 
78.88  ^ 


lOt 
78 


72.99 
71.83 
70.86 
68.58 
66.51 

64.20 
61.66 
68.96 
56.16 
53.83 

50.55 
47.91 
45.49 


116 

147 
176 
307 
381 


srro 


378 


364 


fC  ViZglBiS. 

Mag.  4.3 


Right 


h    m 
14    8 


8 

37.971 

So.iRf4 

38.620 
98.945 
89.251 

89.534 
39.793 
40.021 
40.217 
40.881 

40.513 
40.015 
40.687 
40.729 


388 


896 


196 
164 
.183 


103 
73 
48 


18 

40.747  — 
10 

40.787 

40.704  ^ 

40.646  " 

40.568 

40.472 


78 

96 

118 

180 


40.850 
40.229 
40.096 
89.959 
89.824 

89.708 
89.598 
39.521 
39.477 
39.473  — 

43 

39.515 
39.604  • 
39.742  ^^ 
39.929**' 
40.160 


187 
186 
131 


106 
77 
44 


40.428 
40.724  *• 
41.089 


DeeUna- 
tion. 


-  9  54 


tf 


6.81 

8.60 
10.41 
12.16 
13.82 

15.31 
16.62 
17.71 
18.57 
19.20 

19.62 
19.85 
19.92  — 
19.82  1^ 
19.59 


179 
181 
17$ 
166 
140 


181 

109 

86 

68 

43 


19.26 
18.84 
18.86 
17.82 
17.24 

16.68 
16.00 
15.88 
14.77 
14.20 

18.71 
13.29 
13.02 


88 

43 

48 
64 

08 
61 

68 

63 
61 
67 
49 

43 

37 


12.80  — 
12.94    ^ 


13.22 
13.76 
14.53 
15.56 
16.82 

18.30 
19.93 
21.71 


64 

77 
108 
136 
148 

168 
178 


MeanHaoe 
8eo6,Tiii6 


60.081 
1.286 


97.24 
-4^.726 


13.427 
2.846 


88.26 

+2.121 


45.0^ 
1.108' 


71.89 
+0.476 


87.547 
1.016 


7.11 
^.176 


+0.071 


-4).042 
M^.61 


+0.08$ 
-0.84 


+0.122 
-0.61 


+0.056} 


+0.027 
H>.53 


+0.064 
-0.84 


-O.OB) 
M).50 


42H 


APPABENT  PLACES  OP  STABS,  1920. 


fOn  TBS  VPPIB  TBiJIgIT  AT  WA8BIN6TOM. 


4  Vf  M  UimmlM. 

iVIiglalo. 
Mag.  4.2 

aBoOttf. 

(Arcturtts.) 
Mag.  0.2 

XBoOlis. 
Mag.  4.3 

AtMimiMi* 

DtrlltM* 

Dtollttk 

Bigi^ 

TWM»lte«. 

lUlrti 

DMlJDft. 

iloa. 

Uoa 

AtetiukHL 

UOD. 

tiQii. 

h  m 

•     f 

h    m 

•     # 

h       PBL 

•      # 

h     IB 

^^      •        f 

U    1 

4^77  04 

14   a 

*  6  87 

14    12 

4-10  85 

14    13 

+40  20 

Jlltl.     O.H 

II 

ft 

1 
40.302 

f  r 

10.66 

ojaoo 

WW 

44.08 

80.184 

62.65^ 

tO.M 

e4.w»  >« 

•8.17  " 

40.712  * 

12.44** 

1,117  «^ 

42.00  "^ 

20.522** 

326 

«0.39~: 

20  l« 

60.07  ** 

•1.01 '" 

60.000  *•* 

K80** 

1,443  *• 

40.00** 

20.025^ 

«•«  "^ 

my 

07.W »" 

411 

00.68- 

60,866  •*• 

WX»** 

1.707** 

3040** 

41.327^ 

67.48  "J 

Vph.    H.T 

OH  J7  **• 

00,78  '• 

6^060  "• 

17.06** 

8J076** 

87.07** 

8L710** 

56JH-1' 

Ml 

M 

w 

Ml 

m 

91 

a«7 

4 

in  7 

VWllW 

01,67 

60.041^ 

10-00  „^ 

8J04 

37.U  ^ 

28.006 

50.97 

S29.fl 

70.M  •* 

00,00  JJJ 

61.100*' 

80,88"* 

1080** 

8040-=^ 

81410*' 

67.02  * 

Mft^.  ion 

71,  Oft  •* 

06,00  •* 

6I,4«** 

81.16  • 

8,060*" 

8040    * 

28.700** 

68.83** 

'^Vl^ 

71.71  •• 

07,60  ■• 

61,081  •* 

81.08  * 

1061** 

37.48  * 

88.064^ 

00.53  *'• 

:m.f^ 

?«.10  * 

70*44  •* 

61.706*^ 

88.88  * 

1118  *• 

8182  * 

81148** 

02.04** 

M 

m 

Ml 

M 

m 

u? 

MS 

aa 

7?i,00  „ 
7«.«1 

7S.64 
70,76*" 

61.010 
61010  !^ 

8100 
82.80    * 

1488  ~ 

1400  !! 

1611  — 

MM 
4040** 

88401  ^ 
81488-^ 

05.07 
07.71** 

s».^ 

W.M    ^ 

70.07* 

62^001  2  ^^«  ^ 

6d>i80  *:  81,04  •• 

4147** 

70.40^ 

MfiN    <^.n 

W.»  ^ 

0a.O7  "^ 

44.14** 

88.417    • 

73.22^ 

)<^.4 

nM  ** 

«^«i!!!! 

61164  **. 81,80  ** 

1.600    * 

4648** 

fumi^  * 

7100** 

M 

ill 

f,            « 

01 

Ml 

m 

Ml 

^.4 

71.^ 

00.66 

61147       !  80.06 

1.477 

47.47 
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FOB  THE  UFFSK  TRANSIT  AT  WASHINGTON. 


Washioctan 
Ifeon  Tune. 


XViigtnlB. 
Hag.  4.6 


Ris&t 


DeoUna- 
tlon. 


Hag.  6^ 


Right 


DteUna- 

tlon. 


9Bo8tts. 
Hag.  4.1 


AiotSSon. 


Dwdlna- 
tion. 


/Bodtta. 

Mag.  5.4 


Risht 


Declina- 
tion. 


Jan.  0.8 
10.8 
20.8 
30.7 

Febw    9.7 

19.7 
29.7 
Mar.  10.6 
20.6 
30.6 

Apr.  9.5 
19.5 
29.5 

May  9.5 
19.4 

29.4 

Jtine    8.4 

18.4 

28.3 

July    8.3 

18,3 
28.2 
Aug.  7.2 
17.2 
27.2 

Sept.  6.1 
16.1 
26.1 

Oct.  6.1 
16.0 

26.0 

Nov.    5.0 

14.9 

24.9 

Deo.    4.9 

14.9 
24.8 
34.8 


h    'm 
14    14 


-13    0 


tt 


47.052 
47.379 
47.709 
48.065 
48.846 

40.697 
48.901 


3S7 


11.19 
12.91 
14.65 
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174 


ail 

91 

964 
S4 


111 

77 


49.135 

49.337*" 

49.809*^ 
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49.650 
49.761 
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49.888  •' 
49.912  — 
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49.910  ^ 
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48.872 
48.762 
48.679 
48.629 


110 
88 


10 

48.619  — 


24.58 
24.98 
25.21  " 
25.30  — 
29.24    ^ 

10 

25i08 
24.80 
24.44 
%AM 
23.52 

22.97 
22.87 
21.74 
21.10 

120^7 

19.87 
19.34 
18.91 
18.62 


98 
36 
49 
60 
66 

80 
66 
•4 

68 
60 

68 
48 
20 


48.655 

48.739 

48.873 

^.067"* 

49.286 


IM 


12 

18.50  — 

7 

18.57 

18.89 

119.46 

20.29 


49.553 
49.848** 
50.165  ^'^ 


21.36 

22.68 
24.19 
25.84 


82 

67 

88 
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h     m 
14    19 


-11  20 


h     m 
14    22 


+52  12 


h     m 
14    22 


+19  34 


t 
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7.853 
8.183 


tt 
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880 
894 


906 
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88 

M 

96 
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8.507 
8,81*  '^^ 


9.107 
9.873 
9.609 
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9.989 
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10.244 
10.327 
10.381 
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10.40e 
10J»2 
10.332 
10.261 
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9.793 
9.651 
9.612 


9.883  ^^ 
9.270  * 
9084^ 
9J29  " 
9.115  — 

80 

9.145 
9.225  ® 
94»4** 
9.533*'* 
9.766*" 


71 

94 

119 
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ISO 
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10.018 
10.311 
10.624"* 


56w41 
58.15 
69.91 
61.64 
63.28 

64.78 
66.10 
67.23 
68.13 
68.82 

69.31 
69.61 
69.73 
69.70 
69.55 

69.29 
68.94 
68.53 
68«04 
67.51 

66.95 
66.86 
65.74 
65.15 
64.56 

64.03 
63.67 
63.23 
634)2 
63.00 

63.18 
63.60 
64.27 
65.18 
66.84 

67.72 
69.27 
70.96 
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173 
164 

160 

182 

113 

90 

00 

49 

80 
12 

3 
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20 
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68 

46 
84 

81 
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18 

42 

07 

01 
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414 
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28.911 
29.841 

29.748 

30.121 

30.450 

80.727*^ 

80.950*^ 
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81.115  ^^ 
31,221  '^ 
81.269  — 
SI.263  ^ 
31.205  ^ 
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3L099 
30.950  **• 
80,764  "• 
80.644 
80.297 


ti 


tt 


55.77  ^, 

988 

63.45*!! 
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61.68 

118 

60.50  *_; 

494)5  — 

10 

6a05 


8 

44.101  60.84 
44.418^*^  58.58 
44.744**  56.61 
46.070  ^  1 55.01 
46.388"* 
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79 
181 

181 
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901 


963 


917 


981 


80.029 

29.748 

29.458*® 

29.170 

28.889 


981 
901 

935 

26.195  ^ 
28.042"* 
127.944 


28.628 
28.393 


08] 
88 


27.906 
27.936 
28.036 

28.206 
28.444 

28.744 
29.098 
29.493 


80 
100 

170 


800 


864 


60.77 
52.08 
63.89 
66.14 

68.72 
61.51 
64.42 
67.34 

70.17 

72.80 
75.18 
77.22** 
78.88  ^ 
80.11  "* 

77 

89.88  „ 
81.17  — 
80.98  ^ 
80.32  ® 
79.17  ^^ 

160 

77.67 
75.54 
73.12 
70.34 
67.25 

63.93 
60.41 
66.81 
63.21 
49.70 

46.39 
43.38 
40.77 


45.677 
45.947 
46.186 
46.891 
46.564 

48.702 
46.805 
46.874 
46.914 


970 
230 
905 
173 

138 

103 


40 
8 


46.922  — 

20 

46.902 


46.855 

46.785 
46.691 
46.578 


47 

70 

04 

113 

131 


942 
278 
809 
332 

862 
880 
880 
361 
831 


801 


46.447 
46.302  "* 
46.149  *^ 
45.993  ^ 
45«7^ 

145 

45.692. 2. 
45.563  ,^ 
45.459  .„ 
46.387  ^ 
46.353  — 

10 

45.363 

45.422 
45.531  ** 

158 
906 


50 


45.689 
45.895 

46.143 
46.424 
46.729 


248 


281 
805 


53.82 


197 
160 
110 

76 

53.06  3^ 
52.76  — 
52.89  *^ 
53.45  ^ 
54.37  ^ 

123 

55.60 

57.07 
58.73 
60.48 
62.25 

63.99 
65.64 
67.16 
68.51 
69.63 

70.51 
71.13 
71.47 
71.55 
71.31 

70.78 
69.94 

68.82 
67.38 
65.68 

63.70 
61.49 
59.08 
56.54 
53.92 

51.29 
48.72 
46.32 


147 

166 
175 
177 
174 

165 
152 
135 
112 

88 
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34 

J? 
24 

53 

84 
112 
144 
170 
108 

221 
241 
254 
962 
283 

267 
240 


Mean  Place 
Sec  8,  Tan  a 


46.684 
1.026 


12.69 
-0.231 


7.16Q 
1.620 


67.50 
-0.201 


28.459 
1.632 


72.09 

+1.290 


44.073 
1.061 


69.30 
+0.856 


+0.065 
-0.33 


-0.013 
-0.55 


+0.064 
-0.33 


-0.011 
-0.57 


+0.041 
-0.32 


+0.070 
-0.58 


+0.056 
-0.32 


+0.019 
-0.58 
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FOB  THE  UPPER  TRAHfiOT  AT  WASSIKGTON. 


WashJnffton 
Mean  Tixne. 


Jao.  0.8 
10.8 
20.8 
30.7 

Feb.    9.7 

19.7 
29.7 
IfftT.  10.6 
20.6 
30.6 

Apr.  9.6 
19.5 
29.5 

May  9.5 
19.4 

29.4 

June   8.4 

18.4 

28.3 

July    8.8 

18.8 
28.3 
Aug.  7.2 
17.2 
27.2 

Sept.  6.1 
16.1 
26.1 

Oct.  6.1 
16.0 

26.0 

Nov.    5.0 

15.0 

24.9 

Dec.    4.9 

14.9 
24.8 
34.8 


Mag.  5.0 


Bigbt 


h     m 
14    24 


5.000 
6.313 
5.633 
5.950 
6.254 

6.541 
6.802 
7.036 
7.240 
7.412 

7.554 
7.666 
7.748 
7.802 
7.828 


dao 

817 
»7 


M 


9M 
172 
M2 


112 


M 


S6 
48 
IS 


7.829 
7.804 
7.756 
7.684 
7.5W  " 

m 

7.481 
7.857 
7.222*** 


uo 


7.082 
6.948 


6.812 
6.698 'i 
6.606  L, 
6.546  ~ 
6.524  — 

21 


6.545 
6.614 
6.732 
6.898 


118 

too 

212 


7.110 

260 

7.360 

7.640^ 

7.944 


tiOD. 


-152 


ft 


13.59 
15.51 
17.36 
19.07 
20.60 

21.68 
22M 
23.63 
24.09^ 
24.27  — 

0 

24.21 

23.92  *" 
23.47 
22.88 
22.17 


102 

186 
171 
168 
128 


102 

73 
46 


46 
00 
71 
76 


2L41 
20.61 
19.81 
19.02 

17.58 
16.94 
16.88 
15.93 
li.58 


79 
70 


46 
86 
21 


15.87 
16.80  — 
J  15.41 
15.72 
16.28 


7 
u 
U 

61 
76 


16.98 
17.97 
19.19 
20.63 
22.28 

24.07 
25.96 
27.89 


00 

122 
144 
106 

17D 

180 


bVtEm'MiamUiu 
Mag.  4:4 


Rigit 


h     m 
14    97 


8     ■ 

36.60 
37.37 
88.30 
8ft.27 
40.28 

41.16 
42.01 
42.77 
43.41 
43:90 

44.24 
44.42 
44.44 
44.80 
44J02 

43.60 
43.06 
42.42 
41.70 
4Mfi 

4OJ07 
80.21 
88.34 
87.48 
86.65 

85.88 

85.18 
84.57 
84i)7 
83.70 

83.47 
83.39 
83.47 
83.72 

84.14 

34.70 
85.40 
86.21 


87 


97 


86 
70 
04 

49 
84 

18 

2 

14 
28 
42 

61 

04 

72 
79 
84 

86 
87 
86 
83 
77 

70 
61 
00 
87 
23 

8 

8 
25 
42 
60 

70 
81 


DodJna- 
tfon. 


+76    2 


tr 


47.40 
45.87 
43.83 
43.16 
43M^ 


144 

77 


122 

181 


292 


43.65 
44.87 
46.68 
49.00 
51.72 


54.73 
67  Jl*" 
61.15 
64.36 
67.87 


276 


70.12 

72  J2 
740^ 
76j08 
77^8 

77  J8 
77.62 
77.07 
75.08 
74.41 

73  J5 
69.85 
66.97 
63.76 
60.28 

66.61 
62.82 
49.02 
46.30 
41.74 

38.48 
36.61 
83.22 


166 


00 


109 

187 


821 
948 

807 

879 


078 


fBoOtts. 

Mag.  3.8 


Rigit 


h     m 
14    {» 

0 
22.766 
28.097^ 
28.436 
28.78i 
24.113 

SI7 
24.430 
24.719  "• 
34.979^ 
25.002 
26.887 

■  M7 

25.643 

25.714  ^ 

25.749  ^ 

25.74^  ^ 

82 

25.717 
25.654  ^ 
25.666  "" 


109 


25.448 


U7 


85.811"^ 


25.156 

24.986^ 
24.806^'* 
24.623*** 
24.442"* 

m 

24.271 
24,11$  *® 
28.091  *^ 
28.896  ^ 
28.843  ^ 

8 

28.836 
23.881 


40 

23.977  •• 
24,130  "• 
24.834'^ 


24.682 
24.870 
26.186 


DocUiUk 

tiOIL 


+30  42 


tt 


67,84 
65.49 
68.52 
62.00 
60.98 

60.48 
60.51 
61.06 
62.10 
63.61 

65.28 
67.80 
69.47 
71.74 
74.00 

76.19 
78.22 
80.06 


187 


KM 
141 
177 

902 
217 

127 


219 


163 


81.61  *" 


180 


09 


82.91 

83.87 
84.46^ 
1 84.71  — 
84.58  " 
84.07  •* 

86 

83.21 


81.96 
80.87 

78.45 
76.20 

73.71 
70.97 
68.06 
65.08 
62.04 

59.07 
56.24 
53.68 


126 

199 
192 
226 
M9 


274 


7BoOtU. 
Mag.  3.0 


Hlg^t 


\m 


14    ^ 

0 
51.057 

61.406^ 
51.769  *® 


52.187 
68,494"^ 


68.88J 
66.144'" 
53.421^ 
58.661^ 
58.857  ^^ 

183 

^'^H  no 
54.120  :" 

54.187  !! 

54.21s  — 

54.200  ^ 

49 

54.151 
54.068  ® 
58.954  "* 
63.812  **^ 
68.64$  *•* 

184 

58.464 
58.266*^ 
53.068** 
52.846  ^^ 
62.689*^ 

190 

52.443 
62.268  *'* 
52.119  **® 
52.006'^^ 
51.93$  ^ 

18 

51.920 
51.958  ^ 
M.052  •* 
52.205  ^^ 
68.412^ 

268 

62.670 
52.970  *" 
68.806" 


tion. 


+38  39 


ft 


14.30 

11.90 

9.96 

8.53 

7.66 

7.36 
7.65 
8.47 
9.81 
11.57 

13,66 
16.02 
18.52 
21.10 
23.63 

26.05 
28.28 
30.26 
31.94 
38.26 

34.21 
34.75 


310 

194 

142 

87 

80 


29 


134 
176 


250 
258 


198 

108 

132 

96 

64 


34.89  — 

34.59  ^ 

33.88  ^ 
112 

32.76 


31.24 
29.35 
27.09 
24.53 

21.69 
18.64 
15.44 
12.17 
8.92 

5.77 
2.83 
0.19 


152 
189 


806 

330 
837 


316 


294 


Mesn  Place 
6ec6,Tan< 


4.726 
1.001 


11.81 
--0,083 


40.503 

4.148 


66.12 

+4.025 


22.967 
1.168 


79.09 
+0.594 


61.461 
1.280 


27.44 
+0.800 


+0.062 
-0.32 


-0.002 
->0.59 


-0.003 
-0.32 


+0.214 
-0.60 


+0.052 
-0.32 


+0.032 
-0.60 


+0.048 
-0.82 


-M).042 
-0.60 
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FOB  THE  UPPER  inUNSIT  AT  WA8HINGT0K. 


WashlDfton 
McauTliiw. 


Jan.  0.8 
10.8 
20.8 
80.7 

Feb.    9.7 

19.7 
29.7 
Mar.  10:6 
20.6 
30.6 

Apr.  9.6 
19.5 
29.5 

May  9.5 
19.4 

29.4 

June   8.4 

18.4 

28.3 

July    8.3 

18.3 
28.3 
Aug.  7.2 
17.2 
27.2 

Sept.  6.1 
16.1 
26.1 

Oct.  6.1 
16.0 

26.0 

Nov.    6.0 

15.0 

24.9 

Dec.    4.9 

14.9 
24.8 
34.8 


Mag.  2.6 


Right 
AtomskKL 


h 
14 


m 
30 


t 
26.714i 

26.120 

26.533 

26.942 


27.33» 


406 

ao7 


.374 


27.7ia 
28.057 
28.369P 
28.640; 
28.884 

29.08« 
29.244 
29.366 
29.449 
29.«)4 

29.600 
29.470 
29.403 
29.301 
29.168 

29.00» 
28.828 
28.632 
28.428 
28.22e 

28.037 
27.871 
27.738 


M4 
312 
377 


aoQ 


lao 
la 


«7 


tSi 
IM 

904 
902 
UO 

IM 

m 

87 


27.661 
27.615  — 


27.639 
27.726 
27.877 
28.094 
28.365 

28.689 
29.052 
29.442 


87 

m 

217 
271 


tkn. 


^41  48 
15.61 


16.29 

.17,41 

18.80 

20.46 

22.29 
24,27 
26.82 
28.39 
30.49 

32.58 
34.49 
36.86 
88.07 
80.64 

41.03 
«2.20 
43.14 
43.82 
44.23 

44.35 
44.17 
43.70 
42.92 
41.88 

40,92 
89.16 
37.66 
85.88 
34.21 

82.62 
31.19 
29.99 
29.07 
28.^ 

28.29 
28.46 
29.02 


78 
112 


184 


196 


207 
210 


196 
186 
172 


m 


41 
22 

18 

47 

78 

104 


146 


168 
167 


148 

120 

92 

68 

JO 

17 


aBMU. 
Hag.4i^ 


A^Oa. 


841 
849 


*— 

h     in 
14    $1 

8 

11.669 

11.997 

12.388 

12.680 

13.013 
:8a6 

13.329 

13.62L 

13.880* 

14.105 

14.292 

14.443 
14.665 
14.630 
14.668  * 
14.673  — 


14.645 
14.587 
14.601 
14.390 
14.257 


187 
la 

112 
76 


lU 


14.104 
13.930 
13.759 
13.577 
13.397: 

13.227 
13.073 
12.945 
12.849 
12.794 

12.785 
12.827 
12.923 
13.072 
13.272 

13.519 
13.803 
14.117 


MB 

177 
182 
180 
170 


164 
128 

96 


42 


149 
200 
247 


814 


DwUna- 
tioo. 


+30    5^ 


rr 


184 

196 

84 


0 
61 


174 


217 


20.64 
18.17 
16.17 
14.63 
13.68 

13.04 
13.04 
13.65 
14.64 
16.9S 

17.67 
19.65 
21.82 
24.06 
26^ 

28.60 
30.63 
82.38 
33.95 
86J26 

96 

86.23  ^ 
36.85 
37.12  — 
87.04    * 
86.57  *' 


186 


180 


35.74 
34.64 
82.98 
31.11 
28:92 

26.45 
23.76 
20.88 
17.91 
14.90 

11.93 
9.12 
6.56 


120 
166 

187 
219 
247 


207 
801 
297 

281 
217 


¥ag.0.8 


h     an 
14    $4 


s 
10.40 

10.97 

11.64i 

12.11 

12.66 

13.18 
13.67 
UM 
14.48 
14.80 

l&OO 
16.27 
15.41 
15.49 
15.60 

• 

15.46 
15.36 
16.20 
14.98 
14.72 

14.48 
14.10 
13.75 
18.40 
18i)6 

12.74 
12.46 
12.24 
12.08 
12.00 

12.02 
12.12 
12.32 
12.61 
12.98 

13.43 
13.93 
14.47 


87 
67 
57 


49 
48 


21 
14 

8 

4 

10 
16 


88 

86 
86 

84 


82 
16 
J 

2 
10 


87 
46 

80 
64 


])6clJDa> 
tion. 


-60  30 


tt 


113 


m 


977 

2TB 
268 


213 


2.20 
2.42 
8^1 
4.24 

5.78 

7.69 

9J88 
12.28 
14.88 
17.68 

20.85 
23.13 
|25w81 
28.40 
80.83 

33.06 
35.03^ 
36.70  "^ 
88.00  "^ 
88J>7  ^ 

39.48,, 
39.58  — 
39.22  ** 
38.46 
87.27 

86.70 
83.80 
31.62 
29.29 
26.83 

24.88 
22.02 
19.88 
18.01 
16.64 

15.48 
14.90 
14.80 


76 
119 
167 

190 
218 


216 

246 


214 

187 
147 
106 


68 

10 


31  Bo6ti8. 
Mag.  5.4 


Hight 
Aaetoshn, 


h     m 
14    S5 


8 

61.038 

Jil.404 


366 


:3S4 


392 
384 
368 

339 
304 
202 
217 
170 


51.788 

62.180 
62.664 

62.933 
53.271 
63.675 
63.837 
54.054 

54.224 
64.344 
54.417 

64.444  — 
64.425  ^® 

59 

64.360 
64.269 
64.136 
63.972 
63.781 


120 
73 


63.569 
63.340 
63.101 
62.857 
62.617 

62.389 
62.182 
62.004 
61.864 
61.771 

61.731 
51.751 
61.832 
61.977 
62.183 

52.445 
52.765 
63.103 


97 
133 
164 
191 
212 

229 
230 
244 
240 
228 

207 

178 

140 

93 

40 

20 

81 

145 

206 

262 

310 
848 


Declina- 
tion. 


+44  44 


ft 


42.66 
40.21 
38.24 
36.83 
36.00 

35.79 
36.19 
37.17 
38.66 
40.61 

42.90 
45.47 
48.19 
50.97 
53.70 

66.30 
58.70 
60.82 
62.59 
63.99 


246 

197 

141 

88 

21 

40 

98 

149 

195 


267 
272 
278 
273 
260 

240 
212 
177 
140 
99 


64.98  ^ 
f  65.53  ^, 
65.63  — 
65.28  ^ 
64.47  ®* 

124 

63.28 


61.56 
59.49 
57.06 
54.30 

51.26 
48.02 
44.63 
41.18 
37.76 

34.47 
31.43 
28.73 


167 
207 
243 
276 
801 

824 
839 
846 
842 
829 

804 
270 


Mean  Place 
Sec  l»  Tana 


26iS19 
1.342 


25^ 
«4).894 


11.875 
1.156 


31.46 
+0.679 


9.224 
2.031 


21.69 
•-1.768 


61.671 
1.408 


66.64 
+0.991 


+0.076 
-0.32 


-0.047 
-0;61 


+0.052 
-0.31 


+0.031 
-0.61 


+0.090 
-<0.31 


--0.092 
-0.62 


+0.045 
-0.31 


+0.051 
-0.63 


432 


APPARENT  PLACES  OF  STARS,  1920. 


FOR  THE  UFPSR  TBANSIT  AT  WA6HIK0T0N. 


Waahincton 
MMnTune. 


Jan.  0.8 
10.8 
20.8 
30.8 

Feb.    9.7 

19.7 
29.7 
Mar.  10.6 
20.6 
30.6 

Apr.  9.6. 
19.5 
29.5 

May  9.5 
19.4 

29.4 

June   8.4 

18.4 

28.3 

July    8.3 

18.3 
28.3 
Aug.  7.2 
17.2 
27.2 

Sept.  6.1 
16.1 
26.1 

Oct.  6.1 
16.0 

26.0 

Nov.    5.0 

15.0 

24.9 

Dec.    4.9 

14.9 
24.8 
84.8 


aAfodla. 

Mag.  3.8 


Right 


h     m 
14    $7 


8 

51.04 
52.32 
53.66 
55.00 
56.32 

57.59 
58.77 
59.85 
60.82 
61.65 

62.33 
62.85 
63.22 
63.41 
63.43  — 

13 

63.30 
62.99 
62.54 
61.95 
61.23 


l» 

134 
184 
133 
137 


118 

103 

97 

83 


A3 
37 

19 


Deditia-  I 
tioa. 


-78  42 


ft 


317 
2» 


318 


60.41 
59.51 
58.56 
57.61 
56.67 

55.79 
55.02 
54.37 
53.89 
53.61 

63.53 
53.68 
54.06 
54.64 
55.45 

56.42 
57.53 
58.76 


31 

46 
09 
72 
88 

90 
96 
96 
94 
88 

77 
66 

48 

98 
_8 

16 
88 

68 
61 
97 

111 
128 


7.49 

7m  — 

7.09    * 

7.73  •* 

8.90  "^ 
106 

10.56 

12.65 

15.12 

17.88 

20.90 

24.08 
27.36 
30.69 
33.97 
37.15 

40.14 
42.88 ''^ 
145.31 
47.36 
48.98 

60.12 
50.75  ^^ 
60.85  — 

60.39  * 

49.40  '^ 


318 


306 
168 
111 


160 


47.90 
45.93 
43.57 
40.88 
37.98 

34.96 
31.96 
29.07 
26.44 
24.14 

22.27 
20.90 
20.06 


197 
236 


390 
303 


800 


330 
187 

137 
84 


MTiigials. 
Mag.  4.0 


Rigbi 


h     pi 
14    38 


8 

60.754 
51.066 
51.386 
51.705 
62.014 

62.307 
52.579 
52.824 
53.041 
53.229 

68v387 
53.515 
53.615 
53.686 
53.729 

53.744 
63.732 
53.695 
53.632 
63.647 

63.442 
63.318 
63.182 
63.089. 


319 


319 


273 
346 
317 

188 
168 


138 

100 

71 

43 

16 

18 
37 
88 
86 
106 

194 
136 
143 
141 


13ft 

103 

72 


62.895 

138 

62.757 

62.633 

52.531 

62.459 

62.426  ~ 
9 

52.435 

52.491 
52.598 
52.753 
52.954 


66 
107 
166 
301 
343 


58.196 
63.471 
63.769 


276 


DiB6llB». 

tton. 


-  5  18 


f# 


181 
179 
107 
166 
134 


109 


40.25 
42.06 
43.85 
45.62 
47.07 

48:41 

49.50 
60.36 
60.95 

61.28 

51.40 
61.30 
61.02 
60.61 
S0.09 

49.48 
48.83 
48.16 
47.47 
46^.79 

46.14 
46.63 

UA7 
44.06 

43.74 
43.55 
43.50  — 
43.62  " 


10 
38 
41 
62 
61 

66 
87 


61 
66 

60 
41 

68 

19 


43.92 

44.46 
45.22 
46.21 
47.44 
48.86 

50.47 
52.19 
5S.98 


80 
64 

76 
99 

138 
143 
161 

173 
179 


^BeOltti. 

Mag.  2.7 


RlStt 


h     m 
14    41 


318 


813 


8 

29.382 
29.700 
90.031 
30.306 
30.694 

SLOOT: 

31.297 

31.669 

31.787 

131.982 

il69 

82.141 

32.264 

32.361 

32.402  " 

32.^1  — 


32.405 
32.360 
38.288 
82.187 
32U)62 

31.918 
81.769 
31.687 
31.409 
31.229 

31.057 
30.901 
90.769 
30.668 
30.603 

30.685 
30.618 
d0;704 
30.841 
31.029 

81.262 
31.536 
31.840 


46 

78 
101 
136 
144 

169 
173 
198 
180 
179 

166 
133 

101 
66 
18 


86 
137 
188 


374 

304 


tkXL 


+27  24 


ii 


29.16 
26.76 
24.70 
23.06 
21.91 


164 

116 
64 


21.27 

n.i2  — 

21.49  ^ 


138 

loa 


186 


316 


318 


22.32 
23;65 

25.15 
27.00 
39.05 
31.21 
83.40 

36^2 
87.63 
89.88 
40.99 
42:34 


43.37 
44.09 
44.48  "! 
44.61  — 
44.18  " 

43.60 
42.46 
41.07 
39.36 
37.32 


186 
161 
186 


73 


104 
180 
171 
304 


36X)2 
82.46 
29.72 
26.85 
28.91 

21.01 
18.22 
16.64 


274 
287 


lOSYtagUds. 
Mag.  3.8 


Rli^ 


379 


h     m 
H.42 


8 

12.319 
12.636 
12.941 
13.266 
13.663 

13.864 
14.125 
14.369 
14.686 
14.773 

14.990 
15.067 
15.168 
15  224 
16.266 

16.879 
16.265 
16.226 
15.161 
15.074 

14.96^ 
14.841 
14.704 
14.669 
14.412 

14.271 
14.143 
14.037 
13.960 


307 
316 
816 
807 
391 


271 
344 

317 

187 
167 


137 

101 

66 

43 

13 

14 
39 
66 

87 
107 

136 
137 
146 
147 
141 

138 
106 

rr 


40 

13.920  — 
2 

13.922 

13.971 

14.068 

14.215 

14.408 


49 

97 

147 

193 

338 

308 


14.641 

14,909  '^  1 31.65 


15.201 


292 


+  2  13 


rr 


42.97 
40.99 
39.11 
37.42 
35.95 

34.77  ^ 
33.88 
33.S2 
33.07  — 
33.12    * 


169 
147 

lis 


33.44 
33.99 
34.72 
35.69 
36.55 

37.56 
38.60 
39.59 
40.54 
41.43 

42.22 
42.89 
43.45 
43.87 
44.12 

44.82 
44.15 
43.86 
43.36 
42.63 

41.68 
40.47 
39.05 
37.41 
35.60 

33.66 


65 
7S 

87 

96 
101 

lOS 
100 

95 

89 
79 

67 
66 

43 

35 
10 


29.64 


60 
73 
95 

121 
142 
164 
181 
194 

301 
301 


Mean  Place 
Sec  a.  Tan  6 


50.900 
5.107 


24.00 
-5.008 


50.527 
1.004 


40.04 
--0.093 


29.595 
1.126 


88.78 
<f0.619 


12.181 

1.001 


45.36 
^.069 


D^tty  Dwa 

D^6,  D.,8 


+0.146 
-0.31 


-0.258 
-0.64 


+0.063 
-0.81 


-0.005 
-^.64 


+0.052 
-0.30 


+0.026 
-0.65 


+0.061 
-0.30 


+0.002 
-^.65 


APPARENT  PLACES  OP  STARS,  1920. 


433 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON^. 


^Was: 


ihlXIfftOB 

nTune. 


Jan. 


Feb. 


0.8 
10.8 
20.8 
30.8 

9.7 


19.7 
29.7 
Mar.  10.6 
20.6 
30.6 

Apr.  9.6 
19.5 
29.5 

May  9.5 
19.5 

29.4 

June   8.4 

18.4 

28.? 

July    8.3 

18.3 
28.3 
Aug.  7.2 
17.2 
27.2 

Sept.  6.2 
16.1 
26.1 

Oct.  6.1 
16.0 

26.0 

Nov.    5.0 

15.0 

24.9 

Dec.    4.9 

14.9 
24.9 
34.8 


ILlbne. 

Mag.  5.3 


Mean  Place 
Sec  5,  Tan  a 


Rigm 

Asoeoslon. 


h     fa 
14    46  ' 


15.772^ 
16.092  ^ 
16.423  ^ 
16.752  ^^ 
17.074**^ 

306 


17.380 
17.664 
17.923 
18.154 


284 
250 
231 


DedJna- 
tton. 


-15  39 


ft 


148 
157 
U7 
155 
146 


18.356  ^ 

173 

18.529 
18.671 
18.784 
18.868 
18.923 

18.948 
18.945 
18.914 
18.857 
18.773 

18.667 
18.541 
18.400 
18.250 
18.098 

17.962 
17  819 
17.709 
17.630 


142 

113 

84 

55 

25 

3 
31 
57 

84 
106 

126 
141 
150 
152 
146 

133 

110 

79 


52.14 
53.62 
55.19 
56.76 
58.31 

59.76 
61.10 
62.27 
63.28 
64.09 

64.74 
65.21 
65.54 
65.72 


65.78  — 

7 

65«71 
65.57 
65.34 
65.04 
64.65 


aldbnc. 

Mag.  2.9 


Risbt 


134 

117 

101 

81 

65 

47 
33 
18 
6 


17.590  — 

5 

17.595 
17.649  ** 
17,755  *** 
17.91S  ^^ 
18.117  ^ 

247 


18.364 
18.646*^163.64 

307 


18.953 


6423 
63.73 
63.18 
62.60 
62.00 

61.40 

60  84 
60.34 
59.92 
59.65 

59.55 
59.65 
59.97 
60.54 
61.35 

62.39 


65.05 


14 
23 

ao 

88 
42 

50 
65 
58 

flO 

60 

56 
60 
48 
27 
10 

10 
32 
57 
81 
104 

U6 
141 


b     m 
14    46 


320 
330 
330 
321 
806 


15.50$ 
1.039 


55.27 
--0.280 


Df  a,  "Dtta 

•M).066 

-0.014 

D^,  Dc^ 

-0.30. 

-0.66 

36097** 

—1920— 

-28 

8 

27.219 
27.539 
27.869 
28.199 
28.520 

28.826 
29.112 
29.371 
29.603 
29.804 

29.979 

30.120  ^^ 

30.234  "* 

30.317  ^ 

30.373  ^ 
24 

30.397 

30.396 

30.363 

30.805 

80.222 


DecliDar 
tloa. 


-15  42 


// 


250 
232 
201 
176 


30.115 

29.988 
29.848 
29.697 
29.546 


1 

83 

58 

88 

107 

127 
140 
151 
151 
145 
29.401 

29.268  ,^, 
29.158^ 
29.078 
29.039  — 

4 

29.04S 
2^.098 
29.201 
29.360 
29.565 


29.81t 
30.094 
30.399 


56 

105 
157 

206 
247 

282 

306 


33.26 
34.75 
36.30 
37.88 
39.43 

40.88 
42.20 
43.38 
44.40 
45.21 

45.89 

46.36 

46.68 

46.85 

46.92  — 
6 

46.86 

46.75 

46.50 

46.19 

45.81 


140 

155 

158 
155 
145 


132 

118 

102 

81 

68 

47 
32 
17 


Oroombzldge  S164. 
Mag.  5.7 


RigHt 
Aaoenaion. 


h     m 
14    49 


45.37 
44.87 
44.34 
43.76 
43.15 

42.56 
41.99 
41.49 
41.07 
40.79 

40.69 
40.77 
41.10 
41.68 
42.49 

43.54 

44.77 
46.18 


11 

25 
81 
88 
44 

60 
58 
58 
61 
50 

57 

60 

42 

28 

JO 

.    8 
33 

A8 

81 

105 

123 
Ul 


22.930[ 
23.380 
23.865 
24.368 
24.873 

25.361 
25.819 
26.234 
26.595 
26.894 


460 
485 

603 

605 
488 

458 

415 
361 
209 
231 


27.125  j^ 
27-287  „ 
27.376  2j 
27.397  — 
27.349  ^ 

110 


27.239 
27.070 
26.847 
26.578 
26.269 

25.929 
25.566 
25.187 
24.804 
24.425 

24.068 
23.727 
23.431 
23.184 
22.999 

22.882 
22.843  — 
22.888  *^ 
23.016  ^ 
23.228  ^^ 

202 

28.529 
23.881 
24.304**^ 


160 
22i 
200 
800 
340 

363 
379 
383 
879 
362 

836 
296 
247 
186 
117 


26.951 
1.039 


36.41 
-0.281 


•M).066 
-^.301 


-0.014 
-0.66 


361 


DecUna- 
tion. 


+59  36 


n 


51.62 
49.13 


240 
196 


47.17 
45.84^*^ 
45.15  "" 


45.13 
45.78 
47.04 
48.86 
51.16 

53.84 
56.78 
59.89 
63.04 
66.11 

69.03 
71.69 
74.03 
75.99 
77.51 

78.55 
79.10 


_2 
65 

126 
182 
280 
268 

204 
311 
815 

807 
202 

266 


P  Vtum  MUnozis. 
Mag.  2.2 


RlgHt 
Asoenaion. 


106 
152 
104 


56 


79.15  — 
78.67  ^ 
77.69  ^ 

146 

76.23 


74.30 
71.95 
69.20 
66.11 

62.75 
59.17 
55.47 
51.75 
43.09 

44.62 
41.44 
38.65 


108 
236 
375 
300 
836 

858 

370 
372 
366 
347 

818 
9C70 


24.486 

1j97T 


67  J2 

+1.706 


+0.031 
-0.29' 


+0.084 
-0.67 


h      m 
14    50 


8 

51.50 
52.24 
53.07 
53.93 
54.81 

55.66 
56.48 
57.21 
57.84 
58.36 

58w74 
58.99 
59.10 
59.06 
58.89 

58.59 
58.17 
57.66 
57.05 
56.37 

55.64 
54.86 
54.07 
53.27 
52.50 

51.75 
51.06 
50.45 
49.92 
49.51 

49.22 
49.07 
49.06 
49.21 
49.50 

49.94 
50.52 
51.21 


74 
83 
86 
88 
85 

82 
73 
63 
62 
38 

35 

11 

4 
17 
30 

42 
51 
61 
68 
73 

78 
79 
80 
77 
75 

60 
61 

^ 
41 

29 

15 
1 

15 
20 
44 

58 


Declina- 
tion. 


+74  28 


39.88^ 
37.54  ,^ 
35.81 
34.70  ,3 
34.27  — 

34 


02 
161 
209 
263 

289 

312 
324 
825 
814 
294 

265 
228 
186 
137 
80 


34.51 
35.43 
36.94 
39.03 
41.56 

44.45 
47.57 
50.81 
54.06 
57.20 

60.14 
62.79 
65.07 
66.93 
68.30 

69.19  33 
69.52  — 
69.34  ^ 
68.63  ^^ 
67.40  ^® 

174 


65.66 
63.48 
60.88 
57.88 
54.58 

51.04 
47.32 
43.52 
39.76 
36.10 

32.68 
29.59 
26.93 


218 
260 
300 
330 
354 

372 
380 
376 
366 
342 

800 
266 


55.457 

3.737 


56.65 
+3.601 


-0.004      +0.176 
-0.29        -0.68 


^ 


434  APPARENT  PLACES  OP  6TAR8,  1920, 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Time. 


Jan.  0.8 
10.8 
20.8 
30.8 

Feb.    9.7 

19.7 
29.7 
Mar.  10.7 
20.6 
30.6 

Apr.  9.6 
19.5 
29.5 

May  9.5 
19.5 

29.4 

June    8.4 

18.4 

28.4 

July    8.3 

18.3 
28.3 

Aug.  7.2 
17.2 
27.2 

Sept.  6.2 
16.1 
26.1 

Oct.  6.1 
16.1 

26.0 

Nov.    5.0 

15.0 

24.9 

I>ec.    4.9 

14.9 
24.9 
34.8 


Mean  Place 
Sec  a,  Tan  5 


pWum, 
Mag.  5.6 


Right 
AseenaloD. 


h  m 
14  52 


t 

25.638 
25.951 
26.273 
26.597 
26.914 

27.216 
27.498 
27.756 
27.986 
28.189 

28.364 
28.508 
28.624 
28.712 
28.770 

28.800 
28.800 
28.774 
28.721 
28.642 

28.540 

28.418 
28.280 
28.132 
27.982 

27.836 
27.701 
27.589 
27.506 
27.461 

27.459 
27.604 
27.600 
27.748 
27.942 

28.179 
28.451 
28.748 


818 
822 
824 
817 
8Q2 

282 
258 
280 
206 

175 


144 

116 
88 
56 
80 


63 

78 

102 

122 
138 
148 
150 
146 

185 
112 


45 
2 

45 

86 
148 
194 
237 

273 
207 


Decline 
lion. 


-11    5 


rt 


13.61 
15.11 
16.72 
18.82 
19.82 

21.20 
22.40 
23.41 
24.20 
24.78 

25.15 
25.34 


160 
161 
160 

ISO 
138 


120 

101 

78 

58 

87 

10 

25.37  — 
25.25  *^ 
25.03  ^ 


PtasBlSSl. 

Mag.  5.8 


Right 
Afloansloii. 


24.70 
24.32 
23.87 
23.38 
22.87 

22.83 
21.78 
21.23 
fi0.70 
20.18 

19.71 
19.31 
19.01 
18.82 


88 

45 
49 
51 
54 

85 
55 

68 
52 
47 

40 
80 
19 
3 


18.79  — 

16 

18.95 
19.32 
19.92 
20.74 
21.80 


28.06 
24.48 
26.08 


37 

60 

82 

106 

126 

142 
155 


h     m 
14    52 


803 
814 

817 
812 


Declina- 
tion. 


+14  45 


25.438 
1.019 


}5.44 
-0.196 


8 

26.520 
26.823 
27.137 
27.454 
27.766 


28.065 
28.344^ 
28.597^ 
28.824  "^ 
29.021  ^^ 

163 

29.184 
29.319 
29.421 
29.492 
29.534 


tt 


135 

102 

71 

42 

Jl 

17 
44 
71 
96 

117 

185 
149 

28.759  "^ 
28.599^"^ 

156 

28.443 

144 

122 

96 

58 

V7 

28.006 
28.037 
28.117 
28.248 
28.426 


29.545 
29.528 
29.484 
29.413 
29.317 

29.300 
29.065 
28.916 


28.299 
28.177 
28.081 
28.023 


31 

80 

181 

178 

221 


28.647 
28.906 
29.192 


280 


226 
201 
172 
188 
96 


65 


62.27 
60.01 
58.00 
56.28 
54.90 

63.94 

63.39  j„ 

63.27  — 

63.66  * 

54.22  " 
97 

6$.19 
56.43 
57.87 
59.45 
61.10 

62.76 
64.35 
65.87 
67.25 
68.44 

69.46 
70.23 
70.77 
71.07 


Mag.  2.8 


Asoanalon. 


h     m 
14    63 


s 
17.266 
17.668 
18.082 
18.499 
18.907 

19.298 
19.664 '^ 
20.002 


402 
414 
417 
408 
891 


866 


Dedlna- 
tlon. 


-42  48 


tt 


124 
144 

158 
165 
166 

150 
152 
188 
119 
101 


78 

64 

SO 

8 


71.10  — 


70.85 
70.34 
69.53 
68.43 
67.07 

65.43 
63.55 
61.43 
59.15 
56.75 

54.28 
51.82 
49.47 


51 
81 

no 

136 
164 


188 
212 


240 
247 

946 
235 


26.588 
1.034 


67.88 
•fO.264 


20.304 
20.574 

20.803 
20.998 
21.153 
21.269 
21.343 

21.37$ 
21.373 
21.328 
21.243 
21.125 

20.97$ 
20.794 
20.596 
20.384 
20.170 

19.962 

19.775 
19.618 
19.50$ 
19.437 

19.431 
19.489 
19.614 
19.804 
20.065 

20.860 
20.709 
21.09$ 


838 

802 
270 
231 

193 

155 

116 

74 

35 


5 

45 

85 

118 

152 

179 
199 
211 
214 
306 

187 

157 

115 

66 

6 

58 

125 
190 
251 
306 


849 
884 


35.48 
35.98 
36.80 
37.94 
89.32 

40.91 
42.66 
44.53 
46.45 
48.41 

50.85 
52.26 
54.10 
55.84 
57.45 

58.92 
60.20 
61.27 
62.12 
62.70 

• 

63.04  — 
62.77  ^ 
62.20  ^ 
61.34  *" 

60.23 

58.91 
57.40 
55.79 
54.13 

62.61 
50.99 
49.66 
48.57 
47.79 

47.36 
47.^ 
47.56 


50 

83 

114 

188 

180 

175 
187 
192 
196 
194 

191 
184 
174 
161 
147 

128 

107 

85 

58 

32 


Var.  4.8-6.2 


Right 


111 


132 
151 
161 
166 
163 


153 

133 

109 

78 

44 


9 
80 


h    m 
14    66 


8 

41.861 
42.167 
42.485 
42.805 
43.li8 

43.419 
43.700 
43.958 
44.188 
44.393 

44.570 
44.716 
44.834 
44.923 
44.985 


306 
318 


3U 

301 


381 


380 
305 

in 

146 
118 


63 


tkm. 


-  8  12 


tt 


7.11 

8.78 
10.44 
12.05 
13.53 

14.86 
15.98 
16.88 
17.54 
17.97 

18.18 
18.19  — 
18.04  ** 
17.74  * 
17.35  * 


167 
166 
161 
146 
133 


112 
90 

61 
43 
21 


16.92$ 
1.86$ 


46.60 
-0.926 


45.017 
45.021  — 
44.996  * 
44.946  ^ 
44.869  " 

101 

44.768 


131 
187 
147 
151 
146 


44.647 
44.610 
44.36$ 
44.212 

44.066 
43.929 
43.814 
43.728 
43.677 

43.669 
43.710 
43.799 
^.939 
44.127 

331 

44.86$ 
44.624 
44.916  ^ 


137 

116 

66 

51 
8 

41 

89 

140 

188 


16.86 
16.31 
15.73 
15.12 
14.52 

13.92 
13.34 
12.78 
12.26 
11.81 

11.42 
11.13 
10.94 
10.90  — 
11.04   " 


55 

56 
61 
60 
60 

58 

56 
52 
46 


19 


11.37 
11.90 
12.67 
13.65 
14.85 

16.24 

17.78 
19.41 


58 

n 

98 
130 
139 

154 
163 


41.698 

1.010 


8.82 
-0.144 


+0.065 
-0.29 


-0.010 
-0.68 


+0.056       +0.013 
-0:29'        --0.68 


+0.07$ 
-0.29i 


-0.045 
-0.69 


+0.064 
-0.29 


-0.007 
-0.70 


APPARENT  PIAOES  OP  STARS,  1920, 


435 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


MUnctoda 
eanTime. 


Jan. 


Feb. 


0.8 
10.8 
20.8 
30.8 

9.7 


19.7 
29.7 
Mgr.  10.7 
20.6 
90.6 

Apr.  9.6 
19.5 
29.5 

May  9.5 
19.5 

29.4 

June   8.4 

.    18.4 

28.4 
July    8.3 

18.3 
28.3 
Aug.  7.2 
17.2 
27.2 

S^t.  6.2 
16.1 
26.1 

Oct.  6.1 
16.1 

26.0 

Nov.    5.0 

15.0 

24.9 

Dec.    4.9 

14.9 

24.9 
34.8 

Mean  Place 
Sec  e,  Tan  < 

IM,D««d 


/fBoMto. 
Hag.  3.6 


HtSgtit 


14    58 


39r 


« 
55.308 
55.646 
66.003 
56.369 
56.737 

57.094 
57.429 
57.733 
58.004 
58.236 

68.426 

56.573 
58.677 
58.736  ^ 
58.756  — 


S87 


885 
804 

an 


190 


M7 
104 


58.733 
58.671 
58.574 
58.443 

58.282 

58.096 

57.887 


61 

•7 

181 

in 

186 

M 
9» 


57.668 
57.437  ^^ 
67.206^ 

336 

56.979 
56.769 


210 
187 
188 

110 


56.582 

56.430 

56.320 

68 

66.257 

56.251  — 

56.304  *• 

66.418  "^ 

56.693  "* 

;  SS7 

56.819 
57.096*^ 
157.411  *" 


DwIiiM- 
tion. 


-MO  41 


ft 


67.99 
66.40 
63.24 
61.66 
60.47 

69.96 
60.06 
60.76 
61.97 
63.66 

65.76 
68.13 
\  70.72 
73.42 
76.14 

78.79 
81.28 
83.61 

86.47 
87.09 

188.82 
80.14 
89.67 
89.52 
89.05 

88.13 
86.77 
86.03 
82.90 
80.42 

77.62 
74.66 
71.32 
68.01 
64.66 

61.36 
58.24 
66.40 


316 
166 
106 
Ji 

10 

66 

133 


390 
373 


349 


166 
168 
138 

83 
jtt 

6 
47 
M 

186 
174 
SI8 

318 


806 
834 
881 


811 
384 


5&.i6a 

1^19 

L 


79.60 
•fO.860 


--0.28: 


4OJ041 
-0.70 


7  tStoonvU. 
Mag.  3.4 


Rigbt 


h     m 
14    59 

• 
23.283 
28.618 
23.961 
24.309 


848 
848 
841 


24.650'"   66.13 


66.60 


24.978 

25.284 

26.567*® 

28.822^ 
287 


26.049 

26.248 
26.413 
26.550 
26.654 
26.726 

26.769 

26.775  — 
26.753  ^ 


160 

166 
187 
104 

72 
48 


26.700 
26.619 

26.508 
26.376 
26.226 
26.062 
25.896 

26.732 
25.584 
25.456 
25.962 
25.307 

25.800 
25.343 
25.442 
25.597 
25.803 

26.064 
26.343 
26.660 


8S 

81 

111 

188 
180 
164 
166 
164 

148 

138 
64 
65 

_J 

43 

99 

186 


381 


817 


tion. 


-24  57 


M 


59.96 
61.04 
62.31 
63.66 


106 

137 
186 
147 
147 

148 
189 
136 
131 
107 


68.03 
60.42 
70.71 
71.92 

172.99 

73.93 

74.77 

76.46 
176.04 

76.61 
76.84 
77.08 
77.18 
77.12 

76.98 
76.67 
76.23 
75.68 
75.00 

74.24 
73.42 
72.67 
71.75 
70.97 

70.32 
69.82 
69.55 
69.49  — 
69.72  ^ 

47 

70.19 
70.94 
71.80 


84 
66 
88 

47 

63 
84 
10 

6 
14 

81 
44 
66 
68 

76 

88 
86 

82 

78 
65 

50 
27 


76 
96 


1.103 


65.99 
-0w466 


+0.070 
-0.28 


-0.022 
-0,71 


\^Bo6tta. 
Mag.  4.7 


A9dm3imL 


h    kn 
15    1 


• 

0.729 
1.085 
1.868 
1.690 
2.018 

2.336 
2.633 
2.905 
8.149 
8.360 

8.587 
3.679 
8.786 
8.867 
8.895 

8.899 
«.872 
8.812 
8.724 
3.608 

3.470 
3.312 
8.139 
2.955 
2.764 

2.586 
2.416 
2.266 
2.146 
2.063 

2.023 
2.033 
2.096 
2.210 
2.377 

w 

2.89$ 
2.849 
8.189 


806 


n7 


373 
344 
311 
177 


143 

107 

71 


37 

66 

88 

116 

188 

188 

178 
184 
186 
188 

116 
166 
136 


40 

16 

62 

116 

167 

A6 


Uon. 


+27  15 


T# 


23.41 
20.93 
18.78 
17.03 
16.76 


316 

176 

137 


14.98  ^ 

14.72 -£ 
14-98  ^ 


76 
117 
166 


186 


16.73 
16.90 

18.46 
20.31 
22.37 
24.65 
26.79 

29.01 
81.12 
83.07 
84.81 
36.29 

87.49 
38.36 
88.89 
39.07  — 
88.89  " 

68 

88.86 


318 
384 
332 

311 
195 
174 
148 
130 


87 
66 


37.44 
36.19 
34.58 
82.66 

30.43 
27.94 
25.24 
22.39 
19.46 

16.63 
13.69 
11.04 


92 

136 
161 
192 


349 
870 
386 


1.044 
1.125 


81.84 
+0.615 


+0.051        +Oj024 
-0.38  •        -0.71 


^Bomii. 

Mag.  5.0 


BIglit 


h   m 
15  3 


• 
4A.9S9 
47.242 
47.562 
47.890 
48.216 

48.628 
48.824 
49.096 
49.839 
49.651 

49.781 
49.876 
49.987 
50.063 
60.107 

50.117 
60.096 
50.044 
49.962 
49.855 

49.723 
49.571 
49.403 
49.226 
49.044 

48.865 
48.699 
48.552 
48.434 
48.352 

48.813 
48.822 
48.383 
48.497 
48.662 

48.875 
49.129 
49.415 


803 
820 
828 
825 
813 


296 
272 
243 
212 
180 


144 

112 

76 

44 

10 


21 

52 

82 

107 

132 

152 
168 

in 

182 
179 

166 

147 

U8 

82 


9 

61 

114 

165 

213 

254 
286 


DecUna- 

UOQ. 


+25  10 


It 


39.97 
37.50 
35.34 
33.58 
32.26 


247 
216 
176 
183 


31.43 

81 

31.12  — 

31.29  " 

31.94  •* 

33.02** 
146 

34.47 


176 
196 
211 
216 
214 

206 

190 
170 
147 
118 


36.22 
38.18 
40.29 
42.44 

44.58 
46.63 
48.53 
50.23 
51.70 

52.88 
63.76 
54.32  „ 

22 

54.54  — 

54.42   " 
48 

58.94 

53.12 

61.95 

50.44 

48.62 


66 


82 
117 

151 
182 
218 


46.49 
44.10 
41.49 
38.74 
36.88 

33.02 
30.22 
27.60 


261 
275 


280 


47.280 
1.105 


47.72 
+0.470 


+0.063        +0.0S3 
-0.28  -0.72 


436 


APPABENT  PLACES  OF  STABS,  mO. 


FOR  THE  UPPER  TSULNSTT  AT  WASHINGTON. 


Washincton 
Mean  Tune. 


Jan.  0.9 
10.8 
20.8 

ao.8 

Feb.    9.7 

19.7 
29.7 
Mar.  10.7 
20.6 
30.6 

Apr.  9.6 
19.6 
29.5 

May  9.5 
19.5 

29.4 

June   8.4 

18.4 

28.4 

July    8.3 

18.3 
28.3 
Aug.  7.3 
17.2 
27.2 

Sept.  6.2 
16.1 
26.1 

Oct.  6.1 
16.1 

26.0 

Nov.    5.0 

15.0 

25.0 

Dec.    4.9 

14.9 
24.9 

34.8 


f  LupL 
Hag.  3.6 


Rigiit 
AfloanaloiL 


h  m 
15  6 


t 

31.987 
32.390 
32.864 
83.346 
33.821 

34.281 
34.716 
35.122 
35.490i 
35.820 

36.108 
36.351 
36.548 
36.698 
86.799 

36.860 
36.860 
36.801 
86.703 
36.661 

36.378 
36.159 
35.914 
35.652 
36.884 

35.124 

34.883 
34.676 
34.515 
34.415 

34.881 
34.422 
34.541 
34.736 
35.005 

35.339 
35.727 
36.158 


488 
474 

4S3 

475 
460 

4S5 

406 


830 


243 

vn 

ISO 

101 

61 


0 

46 

06 

143 

168 

310 

345 
362 
368 
360 

341 
307 
161 
100 
84 


41 

110 
106 


834 


481 


DedJna- 
tion. 


-51  47 


It 


31.73 
81.75 
32.17 
32.95 
34.09 

35.51 
37.19 
39.07 
41.10 
43.25 

45.45 
47.68 
49.90 
52.06 
54.13 

66.05 
57.81 
59.35 
60.65 
61.65 


3 

43 

78 

114 

143 


188 


316 


333 

316 
307 
183 

176 
154 
180 
100 
67 


62.32  «c 
62.67  -1 
62.65  ^ 
62.20 
61.51 


60.41 
59.02 
57.37 
55.49 
53.52 

51.50 
49.51 
47.66 
46.02 
44.67 

43.65 
43.03 
42.80 


75 

116 

188 
165 

188 

107 
302 


199 

185 
164 
135 
103 


68 


Mag.  4.7 


RISW 


h   m 
15    7 


t 

39.623 
39.940 
40.271 
40.606 
40.936 

41.254 
41.554 
41.831 
42.083 
42.808 

42.504 
42.671 
42.810 
42.918 
42.996 


817 
831 


818 


377 


335 

196 

167 

180 

106 

78 

40 

48.045 
43.061  — 
43.047  " 


43.003 
42.929 

42.830 
42.706 
42.564 
42.409 
42.248 

42.089 
41.940 
41.812 
41.713 
41.652 

41.635 
41.667 
41.755 
41.896 
42.087 

42.321 


44 

74 
99 

134 
143 
155 
161 
150 


149 
138 

J99 
61 
17 


83 

88 
141 
191 
884 

373 


42.594 
42.897  ^ 


tlon. 


-19  29 


ft 


138 
188 
Ml 
141 


19.17 
20.40 
21.73 
23.14 
24.65 

25.93 
27.23 

28.41 
29.47 
30.38 

81.18 
81.74 
32.23 
S2.58 
82.82 

82.96    A 
83.00--- 
32.96 
32.83  " 
32.62  " 


180 

118 

106 

91 

76 

61 
49 
86 
34 

14 


82.33 
31.96 
31.51 
30.99 
30.42 

29.80 
29.17 
28.55 
27.99 
27.51 

27.17 


87 
45 

63 
57 
63 

68 
63 
56 

48 
34 

17 


27.00  — 
27.03 


27.30 
27.79 

28.53 

29.48 
30.61 


37 
40 
74 

95 
118 


aSeiyealbi. 
Mag.  5.4 


a£:sl 


h    m 
15    11 


391 
807 


• 

12.615 
12.906 
13.213 
13.525  •" 
13.832**' 


14.130 
14.418 
14.672 
14.909 
15.118 


15.300 
15.46a** 
15,576  ** 
16.672  •• 
16.788  ^ 


887 


8 


16.774 
15.782  — 
15.761  ^ 
15.712  ^ 
16.686 


76 
99 


16.687 
16.415 
15.277 
16.126 


138 
188 
151 
156 


14.970 

.156 

14.814 
14.668  ^^ 
14.639  ^ 
14.436  ** 
14.368  ^ 

38 

14.34Q 
14.368 
14.42fii 
UMi  "^ 
14.707  ^ 


18 

67 


346 


14.916 
15.162 
16.48/ ''^ 


DsolkMr 
tkNi. 


+  6  la 


tf 


66.88 
63.86 
61.96 
60.26 
6&81 

66.67 
56.40 
66.29  — 
66J>1  ^ 


180 
170 
145 
U4 


80 

47 


67i>l 

67.77 
58.72 
59.83 
61.04 

62.28 
63.53 
64.75 
65.88 
66.92 

67.84 
68.60 
69.22 
!  69-67 
69.92 

69.99 
69.85 
69.50 
68.91 
68.09 

07.02 
65.72 
64.18 
62.45 
60.55 

58.53 
56.45 
54.37 


76 


111 

131 
134 


138 
133 
lU 
104 
93 

76 
48 
45 


XA 
85 

50 

88 

107 

130 
154 
178 
190 


7  Tdang.  Anst. 
Mag.  3.1 


Rtglit 


b     m 
15    11 


a  ■ 
24.99 
25.69 
26.43 
27JJ9 
274K 

28.68 
29.86 
30.03 
80.64 
31.17 

31.64 
32.08 
82.34 
32.67 
32.71 

82.76 
82.72 
32.1» 
32.39 
82.11 

81.75 
31.34 
30.89 
30.40 
29.92 

29^ 
29XX) 
28.62 
28.32 
28.10 

28X)1 
28.03 
28.17 

28^ 
28^4 

29.33 
29.92 
30.58 


70 
74 
79 
76 
74 

70 
65 
61 
58 
47 

88 
81 
33 
14 
6 

4 

13 
81 
38 
86 

41 

45 
49 
48 
48 

44 

38 
30 


3 
14 
38 

39 
49 

59 
66 


DecUna- 
tion. 


-68  22 


t» 


52.66 
52.02 

61.87  — 

62.22  ^ 

58.03  " 
IM 

54.27 

55.91  *•• 

57.88  ^^^ 
60.16^ 
62.64^ 

65.32 
68.10 
70.97  ^ 
73.82 
76.63 


sn 


367 


79.30 
81.82 
84.08 
86.06 
87.67 


352 


198 
161 
184 


88.91    yg 

89.69 
90,02  — 
89.87   ** 


89.23 

88.11 
86.56 
84.61 
82.35 
79.84 

77.20 
74.51 
71.90 
69.45 
67.28 

65.46 
64.05 
63.11 


lU 


155 
195 
335 
351 
264 


391 
345 
817 
188 

141 

M 


Mean  Place 
Sec6,Tan< 


81.699 
1.617 


44.15 
-1.271 


39.437 
1.061 


83.83 
•*0.d54 


18.648 
1.60^ 


67.96 
•M)j092 


85.034 
2.7i;5 


67.68 
-2.524 


D^a,  Data 
IM,B.5 


4-0.086 
-0.27 


*«.058 
-0.73 


+0.066 
-0.27 


-0X)16 
-0.78 


<f0.05d       -fOXXH 


-0.27 


I 


-0.74 


+0.1U 
-0.27 


-0.113 
-0.74 


APPARENT  PLAOEB  OF  STARS,  19^. 
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WBLVBE  XTfnXL  TRAKSiT  At  WASHINGTON. 


Washinston 
HMD  Time. 


)for. 


Apt. 


Mean  Place 
Sec  a,  Tsn  6 


I   16    12 


Jan.     0.9 

10.8 

ao.8 

80.8 
Feb.    9.7 


19.7 
29.7 
10.7 
90.6 
90.6 


9.6 

19.6 

29.5 

May    9.5 

.19.5 

29.4 

June   8.4 

18.4 

28.4 

July    8.3 

18.3 
28.3 
Aug.  7.3 
17.2 
27.2 

Sept  6.2 
16.1 
26.1 

Oct.  6.1 
16.1 

26.0 

Nov.    5.0 

15.0 

25.0 

Dec.    4.9 

14.9 
24.9 

84.8 


'— •  ~ 


i  BoOtta/ 
lfag.8.5 


AaoMtaMn. 


BIO 


s 
16.138 
16.448 
16.780 
17,122  **| 
17.4*6  •^ 

17.796 
18.114  ^ 
18.407** 
18.672  ^ 
18.902  ^ 

19.096 
191255  ^'^ 
19.373  "' 
19.456  ^ 
19.498  ^ 

4 

19.502 
19.474  ** 
19.409 
19.313 
19.186  ^^ 


19.094 

18.858 
18.667 


66 

96 


176 

in 

18.461  *• 
18.268  .** 

18.048 
17.861  ^^ 
17.677  "* 

148 


17.584 
17.428 


166 

6i 


17.364 
17.353  — 
17.396  ^ 
17.498  *" 
17.663  **• 

906 

17.859 


18.113 
18.400 


254 


DecUmk 
tkm. 


+83  36 


ft 


85.81 
83.19 

OVaVv 

29.15 
27.87 


181 
188 


27.18  „ 
26.96-^ 
27.86  ^ 


28.26 
^.68 

81.41 
33.62 
86.84 
88.31 
40.88 

43.82 
46.60 
47.87 
49.81 
61.49 


80 
I8t 

in 


911 
2S9 
247 
258 
840 


287 
818 
104 
168 
138 

52.82 

53.79  ^ 

54.40^ 

64.58  — 

64.86  * 
61 

58.74 

62.71 

61.81 

49.50 

47.36 

44.94 
42.20 
39.25 
36.17 
83.00 

i29.87 
26.85 
24.M 


108 
140 
181 
214 
248 

274 
285 
808 
817 
813 


808 


16.664 
i:2Dl 


45.01 
+0.666 


+0.048 
-0.27 


+0.030 
-0.74 


Mag.  2.7 


Right 


16    12 

s 
42.060 
42.360 
42.676 
42:994 
43.308 


815 

810 
814 


266 


805 

43.618 

43.902 

44.168 

44.412  ^ 

44.681  **• 
188 

44.820 

44.982  .*•* 

45.116 


184 
107 


45.223 
45.300  " 

47 

45.347 
45.364  — 
45.852   " 


46.311 
45.241 

45.148 
45.030 
44.894 
44.745 


41 
70 
93| 

118 
136 
140 
154 


44.591 

155 

44.436 

44.292  *^ 
125 


44.066 
44.005 


44.167 

101 

61 

43.981  "~ 

44.006 

44.080 

44.207  *^ 
175 


25 

74 


44.382 

44.598 

44.854: 

45.136 


216 


2M 


282 


1>eclliia- 
tkm; 


^9    5 


ti 


17.02 
18.60 
20.18 
21.69 
28.12 

24.39 
26.48 
26.36 
27.01 
27.46 

27.66 
27.69 
27.55 
27.26 
26.88 

26.41 
25.89 
25.33 
24.77 
24.18 

23.60 
23.04 
22.51 
22.00 
21.55 

21.14 
20.84 
20.62 
20.56 
20.64 

!».88 
21.35 
22.03 
22.89 
24.01 

25.29 
26.73 
28.26 


168 
188 
151 
148 
127 


168 
88 
65 
44 
21 

8 
14 
29 
38 
47 

52 
56 

56 
99 
58 

56 
53 
51 
45 
41 

80 
29 

6 

8 
24 

47 

68 

86 

112 

128 

144 

188 


41.969 
•  1.013 


18.92 
-0.160 


+0.064 
H).27 


-0.007 
-0.75 


y  Vtwm  Xfeioila. 
Mag.  8.1 


Right 


h    m 
16    20 


s 
46.96 
47.57 
48.25 
48.99 
49.75 

50.62 
51.26 
51.95 
62.57 
58.10 

53.52 
53.83 
54.02 
54.09 
54.08 

58.87 
53.59 
53.22 
52.75 
62.21 

51.60 
50.95 
50.27 
49.66 
48.86 

48.17 
47.62 
46.92 
46.39 
45.95 

45.61 
45.39 
45.29 
45.33 
45.50 

45.81 
46.25 
46.79 


61 
68 
74 
76 
77 

74 
60 
62 
58 
42 

81 
10 

7 

6 
16 


37 
47 
54 
61 

65 
68 
71 
70 
60 

66 
60 
53 
44 

34 

29 

10 

4 

17 
31 

44 
54 


Dedtauir 

tiOD. 


+72    6 


fi 


966 

914 

152 

86 

19 

50 
115 
178 


53.05 
50.39 
48.25 
46.78 
45.87 

46.68 
46.18 
47.33 
49.06 
51.32 

54.00 
57.00 
60.19 
63.48 
66.72 

69.85 
72.76 
75.86 
77.60 
79.40 

80.72 
81.52 
81.81  — 
81.59  " 
80.83  ^ 

129 

79.54 


300 
319 
329 
891 

813 

291 
200 
224 
180 
132 


77.7^ 

75.55 
72.92 
69.89 

66.58 
63.02 
59.29 
55.52 
51.79 

48.21 
44.88 

41;92 


176 
223 
263 
303 
331 

350 
873 
877 
873 
866 


Tta 


50.720       67.05 
3.257      +3.099 


-0.002      +0.132 

-0.26       -o.n 


ft  BoOtta  pr. 

Mag.  4.5 


Right 


h    ai 
15    21 


8' 

27.407 


810 


27.717 

28.053  ^ 

28.404 '^^ 

28.757  ^ 
846 

29.103 

29.435  " 

29.743  ^ 

30.023^ 

30.268 


909 


30.477 
30.646 
30.775 
30.865 
30.913 


160 
129 

90 

48 

8 


30.921 
30.890  ^* 
30.822  ?  ^ 
30.719  *® 
30.584  *^ 

165 

30.419 


30.231 
30.022 
29.800 
29.573 


188 

900 
922 

226 
29.347 
29.133  ^" 
28.937  ^^ 
28.771  ** 
28.643  *^ 

82 

28.561  3, 
28.531  — 
28.557  * 
28.842  ^ 
28.787  ^^ 

198 

28.985' 
29.232^ 
29.521  ** 


Declina- 
tion. 


+37  39 


tt 


16.00 
13.30  "» 
10.99  "* 
9.14  «• 

7.82  "• 

74 

6.93  — 
7.37-  ^ 
8.35  ^ 

9.83  *** 

189 

11.72 
13.96 
16.47 
19.09 
21.78 

24.44 
26.97 
29.34 
31.42 
33.23 


924 

951 


266 


253 
937 
906 
181 
144 


34.67  ,^ 
106 

35.73 

36.38 

36.62  — 

36.43   " 
62 

35.81 

105 

146 

1B5 

223 

256 

282 

307 
821 
828 

326 

813 
291 


34.76 
33.30 
31.45 
29.22 

26.66 
23.84 
20.77 
17.56 
14.28 

11.02 
7.89 
4.98 


28.095. 
1.263 


26.38 
+0.772 


+0.046 
-0.25 


+0.033 
-0.77 
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APPABENT  PLACES  OF  STARS,  1920- 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


ashlnston 


Jan.  0.9 
10.8 
20.8 
30.8 

Feb.    9.8 

19.7 
29.7 
Mbt.  10.7 
20.6 
30.6 

Apr.  9.6 
19.6 
29.5 

May  9.5 
19.5 

29.5 

June   8.4 

18.4 

28.4 

July    8.3 

18.3 
28.3 
Aug.  7.3 
17.2 
27.2 

Sept.  6.2 
16.2 
26.1 

Oct.  6.1 
16.1 

26.0 

Nov.    5.0 

15.0 

25.0 

Dec.    4.9 

14.9 
24.9 
34.9 


r^  SeipeBtts. 
Mag.  5.5 


Aaoension. 


DaellQA- 
tion. 


MeanFlaee 
Sec  4,  Tan  a 


h     m 
15    22 


8 

4.447 
4.732 
5.036 
5.348 
5.660 

5.964 
6.254 
6.524 
6.769 


38ft 

«M 
>13 
812 
KM 

990 
870 
948 
918 


+15  42 


ft 


26.08 
23.77 
21.69 
19.90 
18.45 


231 


170 
148 

104 


6.987  '"^ ! 
190 

7,177 


181 

131 
100 


87 


7.338 
7.469 
7.569 
7.637 

7.674 
7.682  — 
7.658  ^ 
7.605  " 
7.523  ^ 

108 

7.415 
7.286 
7.137 
6.973 
6.804 

6.634 
6.472 
6.327 
6.206 
6.119 

6.071    - 

6.070  — 

6.119  ^ 

6.219  *«^ 

6.368  *^ 
198 

6.563 


190 
140 
184 
180 

170 

183 
148 
121 

87 
48 


6.798 
7.066 


»8 


17.41  ^^ 

l«-8^   18 
16.64  — 

16.90  * 

17.5B  " 


iOiaoonia. 
Mag.  3.5 


Right 


100 


18.55 
19.85 
21.37 
23.06 
24.84 

26.64 
28.40 
30.07 
31.62 
32.99 


130 
183 
180 
178 
180 


178 

187 

186 

187 

110 

34.16 

35.09^ 

35.77^ 

36.20  ^^ 

86.34  — 
14 


86.20 
35.78 
35.06 
34.05 
32.74 

31.15 
29.31 
27.22 
24.95 
22.54 

20.05 
17.56 
15.15 


43 

73 

101 

181 

189 

184 
900 

237 
241 
240 

249 
241 


h  m 
15  23 

• 

7.168 
7.574 
8.026 
8.506 
9.001 


480 

406 


4.664 
1.039 


80.48 
+0.281 


9.491 

9.964 

10.405 

10.803 

11.147 

11.432 
11.652 
11.803 
11.884 


478 
4U 


844 


151 
81 


11.898  — 


117 


11.845 
11.728 
U.553  "* 
11.323 
11.046 


977 
818 


10.728 

10.376 

10.001 

0.609 

9.214 

8.824 
8.454 
8.115 
7.817 
7.574 


878 


870 


948 
178 


7.291  ^ 
7.269  — 
7.330  ^ 
7.477  ^^ 


7.706 
8.012 
8.383 


808 
871 


0aolliia. 
tioa: 


+59  14 


ft 


178 

100 

42 


01 
140 


308 

818 
818 
813 


32.33 
29.53 
27.28 
25.50 
24.41 

28.99 
24.24 
25.15 
26.64 
28.69 

81.17 
34.00 
37.05 
40.23 
43.41 

46.58 
49.45 
52.09 
54.40 
56.31 

57.78  ^ 

58.77^ 
59.27  — 
59.26  ^ 
58.78  "" 

57.60 
56.16 
54.18 
51.76 
48.96 

45.80 

42.39 
38.78 
35.08 
31.37 

27.76 
24.37 
21.31 


284 
281 
191 
147 


104 


188 

198 
942 


818 


841 
861 
870 
871 


+0.056 
-0.25 


+0.012 
-0.77 


8.994 
1.956 


+1.680 


+0.027 
-0.25 


+0.071 
-0.77 


Stldlmo. 
Mag.  5.9 


Bight 


h 
15 


28 

■ 

I 


8 

44.579' 

44.883*^ 

45.204^ 

45.581^ 

45.857*" 

nt 

46.178 
46.474'? 
46.756 
47.014 

47.248 

fttt 

47.455 

179 


47.634 
47.786 
47.909 
48.001 


163 

138 

02 

88 


48.068. 
48.098  — 
48.092  ^ 
48.080  ^ 
47.997 


47.906 
47.790 
47.652 
47.500 
47.388 

47.177 
47.028 
46.887 
46.778 
46.704 

46.673 
46.690 
46.758 
46.878 
47.050 

47.267 
47.522 
47.810 


68 
01 

118 
188 
162 
168 
16L 


184 


IQO 
74 
81 


17 


190 
173 
817 


968 


DMllnft- 
tlon. 


-16  26 


rt 


14.60 
15.85 
17.18 
18.54 
19.88 

21.14 
22.30 
23.81 
2409 
24.80 

25.48 
25.80 
26.06 
26.18 
26.21 

86.14 
26.00 
25.81 
25.55 
25.25 

24.89 
24.51 
24.06 
23.50 
28.08 

22.58 
22.08 
21.61 
21.21 
20.90 

20.78 
20.78 
20.98 
21.82 
21.94 

22.78 
23.80 
24.98 


196 

188 
188 
IM 


118 

101 

88 

70 

M 


37 
98 
12 
Jl 

*7 

M 

10 


48 

47 
81 

50 

60 
47 
40 
U 
17 

0 
19 

40 


102 
118 


^  CoioiuB  BeraatU. 
Mag.  3.7 


Bl^t 


h  m 
15  24 

8 

81.350 
31.654 
31,970 
32.29^ 
32.629 


818 
828 
831 


82.954 
38.263 
88.552 
83.815 
84.048 

34.249 
34.415 
84.546 
34.643 
84.708 

34.727 
34.716 
84.672 
34.594 
34.486 

84.851 
84.191 
34.012 
83.820 
83.620 

33.421 
33.231 
33.059 
32.912 
32.801 


809 
980 
983 
333 

801 

166 
131 

97 
60 
24 


11 
44 

78 
108 
135 

160 
179 
192 
900 
190 


44.491 
1.043 


18.74 
-0.295 


+0.067 
-0.25 


-0.012 
-0.78 


190 

179 
147 

lU 

68 

82.783  ^ 
32.713  — 
32.746  ^ 
32.884  ^ 
32.976  *** 

193 

33.168 
83.403 
83.678 


976 


UOQ. 


+29  22 


#f 


187 


43.14 
40.54 
38.27 
86.40 
35.01 


34.13 
33.79  — 
33.98  *• 
S4.09  ^ 
86.88  "• 

157 


37.45 
39.37 
41.54 
48.86 
46.25 

48.64 
50.95 
53.10 
55.06 
56.74 

58.14 
09.21 
59.92 


192 
217 


9U 

196 
108 
149 


107 
71 


60.26  — 
60.24    * 

42 


59.82 
50.02 
57.84 
56.30 
54.41 


52.20 
49.70 

40.90 

44.09 
41.09 

38.08 
35.14 
32.37 


80 
118 
154 
180 
281 

290 
273 


800 
801 


277 


81.844' 
1.148 


50l58 
+0.563 


+0.050 
-0.25 


-0.78 


APPARENT  PliACES  OP  BTAES,  1920. 
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FOB  THE  UFPER  TRANSIT  AT  WASHINGTON. 


adiiiiKtoa 
eaaTmu. 


Jan.  0.9 
10.S 
21X8 
90.8 

Feb.    9.8 


Mig.6.2 


Right 


ICtf. 


19.7 
29.7 
10.7 
20.7 
30.8 


Apt. 


9.6 

19.6 

29.5 

May    9.5 

19.5 

29.5 

June  8.4 
18.4 
28.4 

July    8.4 

18.3 

28.3 

Aug.    7.3 

17.2 

27.2 

Sept.  6.2 
16.2 
26.1 

Oct.  6.1 
16.1 

*       26.1 

Nov.    6.0 

15.0 

25.0 

Dec    4.9 

14.9 
24.9 
34.9 


15    28 


8 

2.510 
2.824 
3JL87 
8.696 
8.891 

4.262 
4.698 
4.928 
5.217 
5.477 

6.699 
6.881 
6.020 
6.116 
6^68 

6JL78 
6.146 
6.073 
6.963 
5.819 

6.643 
6.440 
5.217 
4.979 
4.734 

4.490 
4.256 
4.043 
3.867 
8.711 


$14 
146 

w 

M 

m 


188 


10 


144 

in 


Deelim^ 
tion. 


4-41    5 


rr 


tis 


M4 


IM 


3.612 

3.568  — 

3.680  " 

8.665  ^ 

8.790^ 
JM 

3.983 

4.229 

4.619 


68.74 
6&96 
OJ» 
61.69  "• 
69  J6*^ 

78 

50.46  — 

50.93  *' 

60.96** 

62J»J** 
189 

64.80 

66.83 

69.43 

72.18 

74.99 


S78 


878 


77.78 
80.45 
82.91 
85.11 
87.01 


867 


180 
U8 


89.66^ 
90.36  „ 
90.63  — 
90.45  ^ 


89.82 
88.74 
87.24 
85.32 
83.03 

80.89 

77.46 
74.31 
70.90 
67.61 

64.26 
61.03 
68.06 


108 
180 
198 


7  Lupl  (flMOIl). 
Ii|8g.3.0 


Kight. 


316 


838 


Ii     a 
15    29 


871 
8B» 

«a 

403 

108 

876 

to 

838 
890 


8  . 

48.306 
4&677 
49.070 
49.472 
49.874 

50JM7 
50.643 
60.998 
61.326 
51.626 

51.898 
62.126 
52.824  "• 
52.484  ^•^ 
62.606"* 

81 

62.686  ^ 
62.726  — 
52.728  • 
82.679  ** 
62.694  " 

m 

62.473 
52.316 
62.133 
61.930 
5L716 

51.501 
51.297 
61.116 
60.966 
50.864 

50.815 
60.826 
50.902 
51.043 
61.247 

51.508 
51.818 
62.167 


187 

188 


814 
818 

804 
188 

148 
108 


11 

70 

141 

204 

901 

aie 


DeoUim- 
tioa. 


*40  53 


n 


46.78 
46.98 
47.47 
48  J6 
4»M 

60.42 
61.77 
53.22 
64.77 
66.86 

67.95 
59.64 
61.11 


80 
48 
78 
08 
118 


146 


64.06 

65.41 
66.68 
67.71 
68.61 
69.82 


in 

144 


108 
00 
71 


69.81 
70.06  — 
70.04    * 
69.78  * 
69.23 


7XilMa8. 
MiBg.4.0 


nght: 


68.44 
67.48 
66.20 
64.86 
68.4L 

61.96 
69.64 
69.24 
68.12 
67^ 


78 


101 
188 
184 
145 
148 

141 
180 
118 


56.64 
56.33  — 
66^    ^ 


h     m 
16    31 


i 

2.969 
3.257 


898 
816 


8.672 
8.894^ 


114 

801 
881 


4.216 

4J»0 
4.832 
6.118 
6.378 
6.610 

6.821 
6.006 
6.162 
6.290 
6.890 

6.467  3. 
6.493  , 
6.499  — 
6.472  ^ 
6.414  * 


tS7 
811 

186 
165 
188 

100 
67 


6.328 
6.216 
6.080 
5.930 
5.769 

5.606 
6.450 
6.311 
6.197 
6ai7 

6.079 
6.068 
6.148 
6.260 
6.422 

6.680 
5.879 
6.168 


lis 

136 
180 

181 
168 

168 
180 

U4 

80 


0 

00 

118 

168 


840 


tloo. 


-14  31 


188 


186 
198 

131 
188 

100 
04 
70 


22.18 
28.63 
24.89 
26.20 

27.43 
28.52 
29.46 
80.22 
30.81  • 

48 

81.28  3, 
31.48 
81.50  — 
31.58    ^ 
31.48 

31.29 
31.08 
30.72 
30.38 
30.00 

29.60 
29.17 
28.72 
28.25 
27.79 

27.33 
26.89 
26.50 
26.19 
26.00 

25.98 
26.06 
26.83 
26.83 
27.64 

28.44 
29.68 
80.76  "» 


10 
10 


81 
84 
38 
40 

48 
46 

47 
46 
46 

44 

80 

81 

18 

^ 

10 
80 
60 
71 
00 

100 


a  Commm  Borealis. 
Mag.  2.3 


Right 

AMNDSion. 


16    31 

s 

17.548 
17.834*^ 
18.145  •" 
18.464  •^^ 
18.790** 

821 

19.111 
19.418 
19.707 
19.971 
20.208 

20.411 
20.585 
20.728 
80.880 
20.897 

20.932  ^ 
20.938  — 
20.898  ^ 
20.833  ^ 
20.735  ^ 

126 

20.609 


807 
889 
864 
837 
808 

174 

138 

107 

67 

36 


20.460 
20.288 
20.101 
19.906 

19.712 
19.528 
19^354 
19.209 
19.098 


140 
172 
187 
195 
194 


181 
174 
145 

111 
71 

19.027  ^ 
19.004  — 
19-032  ^ 
19.115  ^ 
19.260*^ 

184 


19.434 
19.665 
19.931 


831 

866 


DecUna- 
tlon. 


+26  58 


ft 


170 
806 


231 


62.67 

50.08 

47.82 

45.92  ^^ 

44.46^* 
06 

43.51  ^ 

43.09  — 

43.17    • 

43.77  ^ 

44.85  ^« 
148 

46.31 

48.10 

50.15 

62.37 

54.68 

57.00 
59.24 
61.38 
63.30 
65.00 

66.40 
67.50 
68.28 
68.60 
68.73  — 

80 

68.48 
67.73 
66.69 
65.26 
63.50 


214 
108 
170 
140 

110 

78 
41 


70 
104 
148 
176 
307 


61.43 
59.05 
56.44 
53.68 
50.77 

47.83 
44.94 
42.21 


361 

376 
891 
304 


373 


Heeallace 
Sec  6»  Tan  6 


3.348 
1.327 


78.28 
+0.872 


H8.194 
1.323 


66.86 

-0.866 


2.916 
1.063 


94.69 
-0.260 


18.010 
1.122 


50.16 
+0.500 


+0.048 
-0.24 


+0.086 
H).79 


+0.079 
-0.24 


-0.036 
-0.79 


•f4>.067 
-0.24 


-0.010 
-0.80 


+0.050 
-0.24 


+0.021 
*0^ 
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FOB  THB  UFFEB  TRANSIT  AT  WASHINGTON. 


Waahloston 
UMnTime. 


Jan. 


Feb. 


0.9 
10.9 
20.8 
30.8 

9.8 


19.7 
29.7 
Mar.  10.7 
20.7 
30.6 

Apr.  9.6 
19.6 
29.6 

May  9.5 
19.5 

29.5 

June    8.4 

18.4 

28.4 

July    8.4 

18.3 

28.3 

Aug.    7.3 

-      17.3 

27.2 

Sept.  6.2 
16.2 
26.1 
6.1 
16.1 

I 

t 

2ii 

5.0 
15.0 
25.0^ 

^.0 

14.9 
24.9 
84.9 


Oct. 


Nov. 


Bee. 


Mean  Place 
Sec  3,  Tan  6 


f  Cot.  Bor.  MSfi 
Mag.  5.1 


Mght 
AflososiOD. 


h     m 
15    36 

s 
21.190 
21.489  ** 
21.813  •^ 
22.155  •** 
22.503**^ 

22.849 
23.181  ^ 
28.494  •^ 
23.783 
24.039 

24.261 
24.446 
24.592 
24.699 
24.765 

24.790 
24.777 
24.726 
24.637 
24.514 


256 

185 

146 

107 

66 

25 

13 

51 

» 

US 

164 

24.360 

24.179  ^^ 

23.975  ^ 

23.767  ^* 

23.528  ^ 
228 

23.300 


23.078  • 


222 


203 
177 


22.875 

22.698 

22.567  ^*^ 
.97 

22.460^^ 
22.418  — 
22.422  • 
22.490.  ^ 
22.615  ^^ 

181 

22.796 
28.028 
23.302 


282 
274 


tion. 


+36  53 


ft 


83.26 
30.50 
28.09 
26.13 


276 
241 
196 
144 


24.69 

86 

23.83  „ 
23.54  — 


23.84 
24.70 
26.07 

27.88 
S0.06 
32.50 
35.12 
87.81 

40.51 
43.11 
45.54 
47.74 
49.64 

51.22 
52.42 


30 

86 

137 

181 

218 
244 
262 


270 


260 
243 
220 
190 
158 

120 
81 


53.23 
53.62  — 
63.59    ' 

48 

53.11 
62.21 
50.90 
49.19 
47.00 

44.66 
41.91 

00.9d 

35.78 
82.52 

29.27 
26.11 
23.15 


90 
181 

248 

275 
208 
816 
836 
325 

316 
296 


21.981. 

1.260 


41.41 
+0.751 


Mag.  2.8 


Bight 


h     a 
15    40 

8 

19.385 
19.660  ^^ 
19.952 
20.255 
20.562?^ 

20.865 

21.157  "* 
278 


301 


254 
233 

207 


21.430 
21.684 
31.913 

22.m) 
22.298*^ 
22.460  ^^ 
22.571  *^ 
22.663  •* 


81 


22.726 
22.757 
22.768  — 
22.726  ^ 
22.665  •* 


22.677 
22.462 
22.326 
32.174 
^.011 

21.846 
21.666 
21.539 
21.415 
21.323 

21.266 
21.256 
21.292 
21.381 
2L618 


116 
136 
lfi2 
168 
166 

160 

147 

124 

02 

57 

i? 
36 

89 

137 

181 


21.699 

21.922/®* 

^.177-^ 


Hon. 


+  6  40 


rt 


204 
180 
170 
144 
116 


79 
43 


33.89 
31.85 
29.96 
28.26 
26.82 

25.67 
24.88 
24.46 
24.89  — 
24.67  * 

61 

86 
166 
126 
134 
141 

141 
137 
130 

117 
106 

88 
71 
61 


26.28 
26.14 
27.22 
28.48 
29.82 

81.28 
82.64 
84.01 
35.81 
36.48 

87.64 
88.42 
39.13 
89.64 
89.97 

40.09 
89.99 
39.64 
89.06 
88.26 

37vl8 
35.86 
84.88 
82.58 
30.64 

28.60 
26.58 
24.43 


J2 

10 
35 
58 

80 
106 

132 
168 
176 
104 
204 

207 
310 


19.662 
1.007- 


86.18 

+0.117 


P  Oeipfiiitia. 
Mag.  3.7 


Rl^t 


ii    a 
15    4i 


29.415 
29.687^ 
29.980  •* 
80.287  •'^ 
80*697  Jlf 

30.902 
81.197 
81.476 
81.732  ^ 
81.967  ^ 


279 


82.174 

82.364  ^^ 
150 

120 


82.604 
82.624 

82.718  * 

67 

82.770  ^ 
82.794  — 

82.788    • 

40 
70 
98 


32.748 
82.678 

82.580 
32.456 
32.309 
^.146 
81.972 

81.796 
31.624 
31.467 
S1.331 
81.^7 


25 
46 
63 
74 
76 

72 
67 
36 
04 
66 


«1.162 
81.141  — 
81.169  * 
81.247   '* 
ai.376  ^* 

176 

31.562 


31.771 
82.024 


210 
^263 


Dedina^ 


+16  40 


n 


13.2i 
10.98 

8.82 

6.97 

6.47 

*-»66 
8.72  „ 

8-66  — 

8.71  * 

4.88  •• 


21^ 

185 
150 
100 


6.81 
6.61 
8.14 
9.86 
11.68 

18.66 
16.99 
17.16 
18.78 
20.26 

21.68 

22.57 

23.86 

23.90 

24.16  — 
3 

24.12 

28.T9  *• 

23.16  •• 

22.24  "" 


130 

153 
172 
182 
187 

134 
176 
166 
148 
127 


79 
64 


21.01 

10.60 
17.72 
15.70 
13.47 
11.10 

8.68 
6.15 
8.78 


121 

161 


178 


237 
247 


29.720: 
1.069 


26.54 
+0.281 


KSeipenlU. 
Mag.  4.3 


Bight 


h     a 
16    45 


s 

7.904 
8.175 
8.468 
8;776 
9.087 

9.394 

9.692 

9,973 

10.284 

10.471 

10.681 
10.864 
11.016 
11.187 
11.227 


271 
203 

308 
311 
307 

296 
281 
261 
837 
210 


183 

152 

121 

00 

56 

11.288  ^ 
11.307  — 
11.298  ® 
11.267  *^ 
11.184  ^ 

101 

11.083 
10.965 
10.804 
10.686 
10.468 

10.276 

10.099 

9.986 

9.794 
9.684 


28 
51 
68 
78 
82 

77 
63 
43 
10 
71 
9.013 

9.686  — 
^.609 
9.682 
0.807 


9.979 
10a04 
10.446 


73 
125 
172 

216 

258 


tioa. 


+18  23 


ff 


240 
218 


151 
109 


11.90 

9.50 
7.32 
5.43 
3.92 

2.83  ^ 

63 

2.20   „ 

2.08  — 

2.32  ^ 

3.08   " 
no 

4.13 


141 
167 
185 
105 
200 

107 
188 
175 
156 
134 


5.54 

7.21 

9.06 

11.01 

13.01 
14.96 
16.86 
18.61 
20.17 

21.51 

22.61 

23.43 

23.98^ 

24.22  — 
6 

24.16 

23.77  ^ 

23.07 

22.05 

20.72 


110 

82 

55 


19.09 
17.19 
15.03 
12.68 
10.18 

7.56 
5.00 
2.49 


70 
102 
133 
163 

190 
216 
285 
250 
380 


251 


3.263 
1.064 


15.66 
+0.382 


I>^)Di«6 


-hO.045. 
-^.28 


+0.029 
-0.81 


+0;058. 

-0*23  . 


+0^004 
^^2 


4^.065. 
-0.22  . 


40.011 

•^,88 


+0.054. 
-^22  . 


+0i012 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


MtliOftO! 

ean'ranf 


o 
e. 


Jan.     0.9 

10.9 

20.8 

80.8 

Feb.    9.8 

19.7 
29.7 
Mar.  10.7 
20.7 
80.6 

Apt.  9.6 
19.6 
29.6 

May  9.5 
19.5 

29.6 

Jtme   8.4 

18.4 

28.4 

July    8.4 

18.3 
28.3 
Aug.  7.3 
17.3 
27.2 

Sept.  6.2 
16.2 
26.1 

Oct.  6.1 
16.1 

26.1 

Nov.    6.0 

15.0 

25.6 

Dec.    5.0 

14.9 
24.9 
34.9 


Mean- Place 
Secf  Tan5 


/c9eife»ll8. 
Mag.  3.6 


AMHIaBMl. 


1l      pi 

16    45 


B 

26.495 
26.771 
27.066 
27.372 
27.660 

27.083 
28.277 
28.554 
28.812 
29.048 

29.260 
29.447 
29.007 
29.741 
20.844^ 

29;918 
29.961 


^27* 
296 
806 
306 


304 
277 
2S6 


212 


187 
160 
184 
106 
74 


48 


29.973  — 
29.952  ^ 


29.902 

29.821 
29*715 
29.684 
29.437 
29.277 

29.114 
28.954 
28.809 
2a.685 
28.594 

28.539 
28.630  — 
^.669  "* 
28.657 
28.795 


60 

81 

106 

m 

147 
160 
163 

160 
146 
121 
01 
.56 


86 

188 
184 


2a979 
29.205 
29.461 


226 

9S6 


Becliaa- 
tion. 


-  3  11 


rr 


168 
168 
166 
137 
115 


9.46 
11.14 
12.77 
14.30 
15.67 

16.82 

17.74 

18.38  !! 

18.75  ^ 

1B.84  — 
16 

18.68 

18.30 

17.74 

17.02 

16.20 


15.^ 
14.42 
13.51 
12.61 
11.79 

11.02 

10.34 

9.73 

9.23 

8.84 

8.56 
8.42 
8.42 
8.59 
'  8.94 

9.49 
10.23 
11.19 
12.36 
1S.69 

15.19 
16.81 
1&.49 


86 
06 
72 
82 
86 

00 
01 
00 
82 
77 

68 
61' 
80 
80 

28 

14 
6 
17 
86 
56 

74 

06 

116 

184 

150 

162 
166 


26.692 
1.002 


19.79 
-0.066 


18  R.  Diacoalt. 
Mag.  6.1 


Right 


h     in 
15    45 


s  ■ 
24.20 
24.63 
25.09 
25.60 
26.13 

26.67 
27.20 
27.70 
28.16 
28.67 

28.92 
29.20 
29.40 
29.63 
29.68 

29.64 
29.43 
29.26 
29.02 
28.72 

28.87 
27.97 
27.66 
27.10 
26.63 

26.17 

26.73 

26.31' 

24.93 

24.61 

24.35 
24.17 
24.08 
^.10 
24.20 

24.99' 

24.67 

26.06 


48 
46^ 
51 
58 

54 

08 

60 
46 
41 
85 


U 
5 

4 

11 
17 

?4 

80 

86 

40 
42 
'46 

47 
46 

44 
42 
88 
82 
86 

18 
0 

2 
10 
10 

28 


tion. 


+62  50 


ft 


86.16 
33  20 
80.71 
28.77 
27.47 

26.82 
26.87 
27.57 
28.91 
80.82 

33.21 
35.98 
39.03 
42.26 
45.52 

48.74 
61.81 
64.67 
67.18 
69.82 

61.06 
62.90 
63.06  2, 
63.90  — 
63.03  ^ 

70 

62.24 


205 

194 

180 

65 


5 

70 

184 

191 

280 

277 
306 
322 
327 
322 

307 
286 
251 
214 

m 


€  Seipentis. 
Mag.  3.8 


00.94 
59.16 
56.92 
64.26 

51.23 

^.92 
44.95 
40.06 
86.92 

33.24 
29.74 
20.64 


130 
178 
224 
266 
306 

331 
367 
369 

374 
368 

360 
820 


Righ^ 


16    46 


26.692 
2.191 


47.14 
+1.960 


8 

49.409 
49.679 
49.970 
50.271 
60.677 

60.880 
51.173 
51.448 
51.705 
61.989 

62.151 
52.334 
52.493 
52.623 
62.722 

U2.792 
62.890 
52.837  — 
62.813  ^ 
62.767   * 


270 
291 
801 
306 
»308 

298 

275 

257 

'284 

» 

212 


183 

150 

130 

00 

70 


62.676 
52.564 
52.431 
62.280 
52.118 

51.953 
61.791 
51.643 
61. 6M 
51.418 


11 
33 

51 
62 
65 

62 
48 
29 
96 
61 


51.357 

51.343  — 
61.376 
51.468 
61.591 


51.766 
51.985 
62.295 


82 

138 
175 

210 

360 


Declina- 
tion. 


+  4  42 


r# 


68.49 
61.54 
59.68 
68.00 
66.58 

66.46 
54.63 
64.18 
54.05 
64.26 

64.78 
55.56 
56.55 
67.70 
68.97 

60.29 
61.61 
62.93 
64.15 
66.80 

66.80 
67.16 
67.88 
68.41 
68.78 

68.95 
68.90 
68.64 
68.16 
67.46 

66.50 
65.30 
63.88 
62.28 
60.49 

68.56 
«.67 
54.67 


105 
186 
166 
142 
118 

82 
45 

18 

21 
62 

78 

09 

115 

127 

132 

182 
182 
122 
115 
100 

86 
72 
58 
87 

17 

5 
26 
48 
70 
96 

120 
142 
160 
179 
194 

196 
200 


f  Vnm  Miaoxls. 
Mag.  4.3 


Right 
AsomsiDn. 


49.590 
1.008 


64.04 
+0.0^ 


h     m 
16    46 


75 

80 

100 

106 

110 

109 

103 

95 

84 

60 

S3 
36 


8 

46.57 
47.32 
48.21 
49.21 
50.27 

51.37 
52.46 
53.49 

54.44 
65.28. 

56.97 

56.50 

56.86 

67.04  — 

57.03     ^ 
10 

36 
52 
66 
80 
90 

90 
105 
108 
HI 
109 

106 

100 

90 

79 

65 

49 
31 


66.84 
66.48 
55.96 
55.80 
64.50 

63.60 
52.61 
51.56 
50.48 
49.37 

48.28 
47.22 
46.22 
45.32 
44.53. 

43.88 
43.39 
43.08 
42.96  — 
43.04    * 

28 

43.32 
43.80 
44.45 


48 
65 


Declina- 
tion. 


+78    2 


tf 


16.61 

13.80 

11.46 

9.73 

8.61 

8.17 

8.41 

9.29 

10.81 

12.87 

15.38 
18.27 
21.39 
24.66 
27.94 

31.15 
34.18 
36.94 
39.36 
41.41 

42.99 
44.10 
44.69 


281 

284 

178 

112 

44 


24 

88 

152 

206 

251 

280 
312 
327 
338 
321 

808 
276 
242 
205 
158 

111 

50 

8 


44.77  — 

44.31   ^ 
05 

43.36 


41.88 
39.95 
37.66 
34.81 

31.68 
28.30 
24.72 
21.02 
17.38 

13.72 

10.33 

7.26 


148 
198 
230 
275 
818 

388 

358 
870 
860 
861 


68.101 

4.826 


28.87 

+4.721 


IV«,  D^a 


+0^.062 
-0.22 


-0.002 
-0.88 


+0.01S 
-0.22 


+0.072 
«0.8d 


4^.069 
-0.22 


+0.003 
-0.84 


-0.043 
-0.22 


+0.17a 
-0.84 
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APPARENT  PLACES  OF  STABS,  ,1920. 


FOB  THE  UPPER  TBAK8IT  AT  WASHINOTON. 


WashiDXton 
IfeanTune. 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.    9.8 


Mar. 


19.7 
29.7 
10.7 
20.7 
30.6 


AlMT. 


9.6 

19.6 

29.6 

May    9.5 

19.5 

29.5 

June    C.4 

18.4 

28.4 

July    8.4 

18.3 
28.3 
Aug.  7.3 
17.3 
27.2 

Sept.  6.2 
16.2 
26.1 

Oct.  6.1 
16.1 

26.1 

Nov.    5.0 

15.0 

25.0 

Bee.    5.0 

14.9 
24.9 
34.9 


/3  TxUag.  A«st 
Mag.  3.0 


RigU 


h     m 
15    48 


8 

4.49 
5.04 
5.63 
6.25 
6.88 

7.51 
8.12 
8.70 
9.25 
9.75 

10.21 
10.61 
10.95 
11.22 
11.43 

11.56 
11.62 
11.61 
11.52 
11.36 

11.12 
10.84 
10.50 
10.12 
9.73 

9.33 
8.95 
8.60 
8.30 
8.07 

7.93 
7.88 
7.93 
8.09 
8.35 

8.70 
9.14 
9.65 


«3 


» 

BO 
40 

40 
84 

S7 
21 
18 

8 

1 

9 

18 

94 

» 
84 


40 

88 
85 
80 
88 
14 

8 

8 
18 

28 
86 

44 

61 


DaoUna- 
tloo. 


-63  10 


It 


53.29 
52.37 
51.88 
51.81  — 
52.17 


02 

49 
7 

88 
78 


118 
146 
174 
197 
218 

288 

2M 
260 
250 
246 


52.93 
54.06 
55.51 
57.25 
59.22 

61.40 
63.78 
66.17 
68.67 
71.17 

73.62 
75.97 

78.17 
80.14 
81.88 

83.27 

84.32 

W.96  .. 

85.17  — 

84.95  ^ 
86 

84.27 


220 
197 
174 
189 


105 
64 


83.17 

81.67 
79.84 
77.71 

75.89 
72.98 
70.56 
68.23 
66.08 

64.19 
62.64 
61.47 


110 
160 
188 
218 
282 

241 
242 
288 
216 
189 

166 
U7 


XUfem. 
Mag.  5.1 


BigU 


h     m 
15    48 

41.176 
41.472 
41.787 
42.114 
42.443 


315 
827 


888 


318 


279 
268 


42.769 
43.062 
43.380 
43.659 
43.915 

44.148 

44.354 

44.533^'* 

44.685"* 

44.805** 
90 

44.895  ^ 

44.950  ^ 

44.972  — 

44.957   " 

44.911  *• 
79 

44.882 

44.722 

44.588 

44.434 

44.266 

44.004 
43.926 
43.772 
43.643 
43.546 

43.492 

43.485  — 

43.528  ** 

43.627   ^ 

43.777  -^ 
200 

43.977 


110 
184 
164 
188 
172 

188 

154 

129 

97 

64 


44.218 
44.494 


241 
278 


tlon. 


-19  55 


If 


39.S7 
40.82 
41.89 
42.52 
43.66 

44.77 
45.82 
46.77 
47.61 
48.82 

48.89 
49.36 
49.71 
49.96 
60.12 


96 

U8 
U4 

m 


106 


71 
67 


26 

18 

9 


50.21 
50.24  — 
50.21 
50.12 
49.99 


8 

8 

9 

18 

19 


49.80 
49.55 
49.22 
48.85 
48.48 

47.95 
47.45 

46.94 
46.44 
45^ 


60 
61 
60 
46 
84 


45.65 
45.42 
45.36  — 
45.48 
45.79 


0 

12 
81 
61 


46.30 

47.01 
47.88 


71 
87 


Mag.  3.9 


Bigfal 


15    02 

8 

45.068 
45.334 
45.622 
45.926 
46.234 


804 


«I6 


46.589  > 
46.836 
47.119 
47.881 


47.622 

47.887 
48j026 

48.186 
48.816 
48.415 

48.482< 
48.516 
48.518  — 
48.486 
48.423 


Ml 
ai6 

im 

189 

180 

99 


84 


82 


92 

48.831 

48.210  ^ 

48.066*** 

47.903  *•• 

47.729  *^* 
179 

47.550 


47.374 

47.211 
47.068 
46.956 


178 
188 
148 
112 
76 

46.881 
46.850.— 
46.867   *' 
46.935  '^ 
47Mb 

47.221 
47.431 
47.677 


120 
108 


tioo. 


+15  55 


/f 


15.89 
13.52 
11.35 

9.44 

7.89 

6.78 
6.01  . 
5.78  — 
5.89  " 
6.4^   "^ 


217 
191 
168 
118 


72 


7.41 

SM 
10.19 
11.91 
13.78 

15j60 
17.46 
19.24 
20.90 
22.40 

28.70 
24.76 
25.57 
26.12 


94 

187 
lil 
172 
188 
187 

188 
178 
108 
180 
180 

108 
81 
66 


26.89  — 

2 
26.37 
26.05  ^ 
25.43  ^ 
24.52 
23.29 


21.78 
2Q.00 
17.96 
15.72 
18.82 

10^ 
8.80 
5^ 


91 
128 
161 

178 
204 


ir808qiL 
Mag.  3.0 


BJ8i4 


b     ai 
15    54 


a 
0.502 

O.807 
1.134 

1.815 


327 


342 


2.154: 


2.482 
2.795 


to 

S18 
298 

3.380^ 

j247 

3.697 
9.828?^ 

,198 

108 

138 

99 


4.021 
4.184 
4.816 


^'^^  08 
4.478  ^ 

4.605-^ 

4.496    ^ 

4.451  ^ 

80 


4.371 
4.288 
4.119 
3.967 
3.782 

8w600 
S.482 
9.289 
8.118 
8.013 


lU 
139 
102 
176 
182 


178 
103 
141 
106 
03 

2.951  „ 
2.988  i— 
2.979'** 
3X)77  ^ 
8.2»*® 


9.482 
9.979 
9.988 


947 
284 


Dedina- 

tiOD. 


-25  52 


tf 


56.88 
59.53 
90.34 
61.27 
62.27 

63.32 
64.36 
65.37 
66.33 
67.22 

68.03 

68.74 
69.39 
69.96 
70.46 

70.89 
71.26 
71.55 
71.76 
71.91 

71.95 
71.89 
71.73 
71.44 
71.04 

70.54 
69.95 
69.29 
68.59 
67.89 

67.23 

66.69 

66.21 

165.95 


81 

as 

100 
106 

104 
VOL 


81 

71 
06 
67 
60 
43 

87 
29 
21 
16 

4 

0 
10 
28 
48 
50 


70 
70 
08 

57 
46 

28 

8 


1 65.87  — 

12 
65.99 
66.34  " 
66.89 


66 


Mean  Place 
Sec  8,  Tan  6 


4.789 
2.217 


66.91 
-1.978 


41.194 
li)64 


44.77 
--0.363 


45.416 
1.040 


19.97 
40.285 


0.515 


6&69 
-^.495 


+0.105 
-0.22 


-^.072 
-0.84 


+0.069 
-0.22 


-0.013 
-OiM 


+0.055 
Lo.2X 


+0.010 
^.95 


+0.072 
-0.21 


-Oj017 
-4^.85 


APPARBKT  PLACES  OF  STARS,  1920. 
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FOR  THE  UPPER  TR/LN8IT  AT  WASHINGTON, 


ashbtftoa 

MATtalM. 


Jftn.  0.9 
10.9 
20.8 
30.8 

P«b.    9.8 

19.8 

29.7 

Mar.  10.7 

20.7 
80.0 

Apr.  9.6 
19.6 
29.6 

May  9.5 
19.6 

29.6 

June   8.6 

18.4 

28.4 

Ju^    8.4 

18.3 
28.3 
Aug.  7.3 
17.3 
27.2 

&0pt.  6.2 
16.2 
26.2 

Oct.  6.1 
16.1 

26.1 

Ifov.    6.0 

15.0 

25.0 

Dec.    5.0 

14.9 
24.9 
34.9 


«C 


Mag.  4.2 


Bifbl 


15    S4 


97 
919 


»U 


377 


1 

15J92 
16.161 
16.458 
16.770 
17.091 

17.411 
17.723 
18.018 
18.295 
18.647 


18.770 
18.966  ^•^ 
19.126  ^^ 
19.253^ 
19-347 ;  •* 

19.405 
19,426  — 
19.411  ^ 
19.362 


84 
lit 

m 


m 


19.278 

19.163 
19.020 

18.852 
18im 
18.467 

18.264 

18.065 

17.878  "^^ 

17.714  *•* 

17.662^ 
M 

17.487 

17.438  — 

17.442   ^ 

17.498 

17.607 

17.768 
17.975 
18.222 


109 
161 

107 


tkm. 


+27    6 


// 


U7 


23.66^ 
21.28 
19.28 
17.71 

16.63 
16.08    . 
16i»  — 
16.66  ^ 
17.68  '^ 

18.93 
20.70 
22.76 
25.00 
27.36 

29.76 
32.12 
34.37 
36.44 
38.29 

89.87 
41.14 


110 


m 


2M 


aM 


2SK 
907 
IW 
1« 

137 


42.10 

42.69  ; 

42412-^ 
li 

42.77 

•1 


42.26 
41.36 
40.09 

38.46 

36.80 
34.24 
31.71 
28.98 
26.11 

£3.13 
20.27 
17.48 


90 
m 

161 

106 


rs 

987 


970 


580iCVlL 
Mag.  2.5 


Bight 


h    m 
15    66 

8 

35.928 
36.224 
36.542 
36.872 
37.206 


818 
880 
88i 


37.586 
37.857 
38.160 
38.451 
38,714 

33.969 
39.176 
39.366 
89.524 
39.664 

39.762 
39.816 
39.842 
39.834 
39.792 

39.714 
39.606 
39.471 
39.314 
39.144 

38.968 
88.796 
88.637 
38.499 
38.398 


891 


301 


3tt 


316 
190 
IM 


8 

78 

108 
136 

187 
170 
1710 

179 


101 
68 


38.335 
38.322  — 
38.360  * 
38.452  ^ 
38.699  "^ 

106 

38.794 
39.033 
39.309 


978 


Dielia*- 

UOQ. 


-22  23 


n 


86.34 
37.15 
38il7 
39.08 
40.14 

41.18 
42.20 
43.15 
44.01 

44.77 

46.42 
46.96 
46.41 
46.77 
47.07 


81 


101 
108 

104 


108 
06 
86 

rt 

66 

64 
46 

86 

80 


47.29 
47.44 
47.56 
47.60  — 
47.57 


16 

19 

4 

8 
10 


47.47 
47.$1 
47.08 
46.75 
46.36 

46.89 
45.36 
44.81 
44.23 
43.70 

43.23 
42.87 
42.62 
42.67  — 
42.72  ^ 


18 
98 
83 
40 
46 

88 
86 

58 
68 

47 

86 
96 


43.06 
43.69 
44.31 


64 

73 


f  DnuNmia. 
Mag.  4.1 


lUghi 


h    m 
16    9 

21.298 
21.648^ 
22.053^ 
22.499  ^ 
22.969*'® 

481 

28.450 
23.927  *" 
24.384**' 
24.811  ^ 
26.196 


26.629 

25.803*'* 

26.017  "* 

26.163  **• 

26.242  '^ 
U 

26.268'" 

26.197  * 

26.079  "• 

26.899  ^^ 

26.662 '•^ 
386 

25.376 

26.049^ 

24.685 

24.297 

23.893 

23.485 
23.087 
22.709 
22.364 
22.066 

21.827 
21.656 
21.661 


864 


404 
408 


878 
848 


171 
06 


19 
21.649  — 

21.622  "^ 

IN 

21.779 

838 

810  i 


22.017 
22.327 


T>ffliwfh 
tlon. 


-I-58  46 


*f 


806 


83.69 

30.64 

27.90 

25.79"' 

24.28*** 
86 

28.4S  „ 
28.26  — 
23.76  *^ 
24.87  *»* 
26.69*" 


28.81 
31.46 
34.42 
37.58 
40.34 

44.09 
47.24 
50.18 
62.86 
66.18 

108 

57.11  j^ 

^'^  101 

59.60  „ 
60.11  - 
60.10    * 

63 


810 


816 
904 


69.58 
68.56 
57.03 
66.04 
52.61 

49.80 
46.64 
43.22 
89.62 
36.94 

32.27 
28.74 
25.46 


108 
189 
199 
948 
281 

816 

843 


867 


868 


/^ScorpU. 

Mag.  2.9 


AsOBSStOll. 


;  Declina- 
tion. 


h  m 
16  0 


s 

46.830 
47.117 
47.427 
47.747 
48.076 

48.401 
48.714 
49.016 
49.302 
49.666 

49.809 
60.025 
60.218 
60.377 
50.511 


387 
810 
890 
398 


818 


364 

343 


316 
198 
150 
134 

00 

50.610 
60.677 
60.708  — 
50.705    ' 

50.666  ^ 

70 


soMe 

60.492 
50.361 
50.208 
50.041 

tf.867 
49.697 
49.538 
49.399 
49.294 


104 
131 
163 
167 
174 


170 
160 
180 
106 
67 

49.227  jg 
49.209  — 
49.241  ^* 
49.328  ®' 
49.464*^ 

188 

«^.652 
49.882 
60.148 


390 


-19  35 


»» 


9.51 
10.41 
11.41 
12.47 
13.54 

14.57 
15.54 
16.42 
17.17 
17.80 

18.90 
18.68 
18.97 
».16 
19.25 

19.30 
19.29 
19.22 
19.11 
18.97 

18.77 
18.56 
18.26 
17.93 
17.54 

17.11 
16.68 
16.21 
15.76 
15.35 

15.04 
14.81 
14.76 
14.87 
15.16 

15.65 
16.31 
17.12 


90 
100 
106 
107 
108 

07 
88 

78 
68 
60 


19 

9 

_5 

1 

7 

U 

14 


90 
38 
30 
43 

43 
47 
48 
41 
31 

93 
_5 

U 

90 
40 

66 

at 


Meaa  Place 
Sec»,Taa< 


16.466 
1.123 


il.3S 
•fO.612 


36.960 
1.082 


43.38 
-0.412 


28.344 
1.929  I 


42.82 
-f  1.660 


46.892 
1.061 


14.90 
-4.366 


+0.060 
-0.21 


-fO.018 
-4.85 


+0.071 
-0.21 


-*0.014 
-0.86 


^.023 
-0.20 


+0.055 
-0.87 


+0.069 
-0.20 


-aoi2 

-0.87 
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APPARENT  PLACES  OF  STARS,  1920. 

POK  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WashlDXton 
Mean  Tune. 


Jan.  0.9 
10.9 
20.8 
dO.8 

Feb.    9.8 

> 

19.8 
29.7 
Mar.  10.7 
20.7 
30.6 

Apr.  9.6 
19.6 
29.6 

May  9.5 
19.5 

29.5 

June    8.5 

18.4 

28.4 

July    8.4 

18.3 
28.3 
Aug.  7.3 
17.3 
27.2 

Sept.  6.2 

16.2 

26.2 

'  Oct.     6.1 

16.1 

26.1 

Nov.    5.0 

15.0 

25.0 

Dec.    5.0 

14.9 
24.9 
34.9 

Mean  Place 
See  <,  Tan  6 


Df «,  Dwtt 


K  Henmlia.* 

Mag.  5.3 


Ri^it 
ABoeoskxD. 


h    m 
16    4 


27.388« 

27.596 

27.877 

28.175 

28.480 

28.786 
29.086 
29.371 
29.640 
29.888 

30.113 
30.811 
30.481 
30.621 
30.731 

30.807 
30.860 
SU.ooo 
30.834 
30.776 

30.686 
30.567 
30.424 
30.269 
30.081 

29.897 
29.715 
29.542 
29.389 
29.265 


267 

2sa 


805 
806 

800 
285 


248 
236 

198 
170 
140 
110 
75 

48 

34 
66 

110 
148 
156 
178 
184 

183 
178 
158 

134 

86 

29.179 
29.133  — 
29.188  * 
29.192  ** 
29.298  ** 

154 


29.452 
29.649 
29.884 


197 
235 


DeeUna- 
tion. 


-1-17  15 


ti 


288 


29.88 
27.50 
25.30 
23.40 
21.84 

20.69 
19.98 
19.73  — 
19.93  * 
20.67  •* 

103 

21.59 


190 
156 
115 


71 


22.94 
24.56 
26.38 
28.38 

30.32 
32.32 
34.23 
36.04 
37.67 

89.00 
40.28 
41.21 
41.86 
42.28 

42.29 
42.04 
41.48 
40.60 
30.41 

37.93 
36.16 
34.13 
31.89 
29.48 

26.97 
24.44 
21.96 


185 
163 

183 
196 
199 

300 
191 
181 
168 
143 


119 
98 
65 

87 

6 

95 
56 

88 
119 
148 

177 
308 


341 
251 

358 

grmo 


27.763 
1.047 


32.31 
+0.311 


-M).054 
-0.19 


-fO.OlO 
-0.88 


QioomMdfe 
Mag.  5.4 


Asoeosioo. 


h 
16 


6 


8 

2.62 
3.05 
3.55 
4.12 
4.74 

5.37 
6.01 
6.62 
7.19 
7.71 

8.16 
8.63 
8.80 
8.98 
9.07 

9.05 
8.96 
8.76 
8.46 
8.10 

7.«7 
7.18 
6.66 
6.08 
6.60 

4.90 
4.32 
8.77 
3.26 
2.81 

2.44 
2.16 
1.97 
1.90 
1.94 

2.10 
2.37 
2.74 


48 

50 
57 


64 
61 
57 
A3 
46 

87 

37 

18 

9 

3 

10 
30 


57 


51 

a 

87 

38 
10 
_7 
4 
16 

27 
87 


Dedina- 
tkm. 


-f68    0 


tt 


66.08 
62.00 
50.37 
67.26 

66.78 


866 


311 
148 

83 


371 
803 


64.96^^ 
64.81  — 
66^^36  ** 
66.64  "• 
58.31  *^ 


60.61 
68.32 
66.34 
69.68 
72.90 

76.22 
79.42 
82.41 
86.12 
87.49 


320 
299 

871 
287 
194 


89.48 

91.92^ 
92.40-^ 
92.39    ^ 


91.89 
90.74 
89.17 
87.12 
84.68 

81.75 
78.62 
76.04 
71.40 
67.67 

68.06 
60.41 
57.09 


160 

157 


838 
848 
864 
873 
871 

855 

383 


6.934 
2.672 


74.48 
+2.478 


+0.003 
-0.19 


+0.079 
-0.88 


0  BeieQlls. 
Mag.  4.3 


Riglit 


16    6 


886 


364 

370 

876 

871 
857 


8 

13.749 
14.036 
14.360 
14.714 
15.084 

16.460 
16.831 
16.188 
16.623 
16.829 

17.099 
17.382 
17.520 
17.664 
17.760 

17.810 

17.811  — 

17.766  ^ 

17.676  •* 

17.641  ^" 
a7S 

17.368 


2170 


288 

188 

144 

96 

80 


17.160 
16.923 
16.662 
16.3^ 

16.166 
16.827 
16.564 
16.324 
16.120 

14.960 
14.862 
14.805 
14.820 
14.901 


908 

287 
201 
375 
281 


279 


340 
204 
160 

106 

15 
81 


15.046 
16.260 
15.608^ 


DWiUiia- 
Uon. 


+45    8 


tt 


81.48 

28.48 
26.83 
23.64 
21.99 


265 

219- 
165 
106 


20.98^ 
20.62  — 
20.72  ^ 
21.64  ^ 


22.96 

24.84 
27.16 
29.T9 

nM 

85.64 

38.66 
41.62 
44.43 
46.99 
49.28 

K[.« 
52.76 
6&.87 
64.64 
54.78 

64.46 
63.71 
62.49 
60.88 

48.74 

46.26 
43.44 
40.83 
87.02 
33.68 

80.10 
26.71 
28.60 


141 

189 


381 


206 
281 


194 

154 

lU 

67 

19 

87 

75 
133 
166 


348 


883 
811 


844 


831 


H.984 
1.418. 


+1.006 


+0.088 
-0.19 


+0.082 
-0.88 


Mag.  4.8 


AfleeDBwD. 


h 

16 

18.33 
19.40 
20.69 
21.87 
28.20 

24.66 
26.89 
27.19 
28.42 
29.67 

30.62 
31.64 
32.33 
82.97 
1».46 


107 
119 
138 
188 
185 

184 
180 
138 
115 
105 


93 
79 
64 
46 
80 

88.75 
83.88  — 
83.83  J 
3S.60  '^ 
33.20 

32.64 
31.94 
31.13 
30.23 
29.27 

28.29 
27.34 
26.45 
26.66 
25.01 

24.54 
24.27 
24.21  — 
24.38  " 


40 
56 

70 
81 
90 
96 
96 

05 
89 
79 
65 

47 

37 


24.77 

25.38 
26.18 
27.16 


61 

80 
97 


tjkio. 


-78  29 


n 


34.25  „^ 
32.51 
81.24 
30.48   ^ 
30.21  — 

21 

80.42 
31.11   "^ 


114 
156 
181 


249 


32.25 
83.80 
85.71 

37;95 


40.44 
43.17  ^' 
46.05 
49.01 

52.00 
54.95 
67.76 
60.40 
62.76 


281 
264 


64.80 
66.44 
67.64 
68.35 


304 

164 

lao 
n 


68.62  — 


68.13 
67.24 
66.82 
63.92 
61.61 

68.99 
66.14 
63.17 
60.18 
47.31 

44.65 
42.27 

40.ao 


142 
190 
281 


297 


987 


197 


20JI17 

6.015 


48.79 
-4:tt4 


-fO.176 
-0.10 


-ai63 


APPARENT  PLACES  OF  STARS,  1920. 
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FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


aaliliictoo 
mTtIiim. 


Jan.  0.9 
10.9 
20.8 
80.8 

Feb.    9.8 

19.8 

29.7 

Mar.  10.7 

20.7 
30.7 

Apr-  ^^ 
19.6 

29.« 
May    9.6 

19.5 

29.5 

June    8.5 

18.4 

28.4 

July    8.4 

18.4 
28.3 
Aug.  7.3 
17.3 
27.2 

Sept  6.2 
16.2 
26.2 

Oct.  6.1 
X6.1 

26.1 
Nov.    5.1 

15.0 

.25.0 

Dec.    5.0 

14.9 
24.9 
34.9 


Mean  Place 

Sec  5,  Tan  6 


D^,D«5 


6  Ophiuolrii. 
Mag.  3.0 


Rigm 


16 


m 
ID 


ft 
8.891 
9.152 
9.433 
9.730 
10.038 

10.337 
10.634 
10.918 
11.190 
11.440 

11.671 
11.879 
12.059 
12.217 
12.344 

12.442 
12.507 
12.539 
12.537 
12.502 

12.435 
12.339 
12.215 
12.070 
11.910 

U.743 
U.576 
11.418 
11.281 
11.169 


2U 

a»7 


»7 

aM 

279 
250 
231 

206 

180 

158 

127 

M 


66 
32 

8 
36 
67 

M 

11* 

M& 
100 
167 

167 
1» 
187 
112 
73 


11.096 

11.065  — 

U.079  " 

11.145  * 

11.257  ^^ 
168 

1L42D 

11.623 

1L863 


«M0 


DHdtna- 
tkm. 


-  3  29 


r> 


19.26 
20.83 
22.37 
23.83 
25.14 

26J24 
27.10 
27.69 
28.02 
28.07  — 

20 

27.67. 
27.45 
26.84 
26.09 
25.23 


157 
164 
146 
lU 
110 


86 
68 
33 


24.31 

23.36 
22.41 
21.50 
20.62 

19.83 
19.13 
18.50 
17.99 
17.58 

17.81 
17.15 
17.14 

17.28 
17.59 

18.10 
18.78 
19.67 
20.77 
22i>l 

28.42 
24.95 
86.53 


42 
61 
76 

86 
98 

06 
06 
01 
88 
70 

70 
63 
51 
41 
27 

16 
_J 
14 
81 
51 


^  Cor.  Bor.  ##9. 
Mag.  5.8 


Rirtt 


110 

124 
Ul 


15^ 
U8 


h     m 
16    11 


9.061        21.89 
1.002        H).061 


+0;063 


-0.002 
-0.89 


a 

40.119 
40.379 
40.672 
40.988 
41.318 

41.651 
41.980 
42.297 
42v596 
42.871 

43.118 
43.334 
43.518 
43.662 
43.770 


260 


816 

380 
3S8 


317 


275 
247 

216 
184 
144 
106 
60 


43.839 

43.866  — 
43.857  • 
43.804  ^ 
43.716  ^ 

126 


43.591 
43.432 
43.249 
43.043 
42.820 

42.590- 
42.364 
42.140 
41.949 
41.782 


160 
183 

206 


280 


226 
218 
107 
167 
127 


41.665^ 
41.573 
41.645  — 
41.574  • 
41.657  ® 

188 

41.795 
41.985  ^ 
42.222  ^ 


DeoUna- 
tkm. 


+34    3 


ti 


33.73 
30.89 
28.35 
26.17 
24.48 

23.32 
22.76 
22.76 
23.30 
24.39 

25.95 
27.93 
30.20 
32.72 
35.37 

38.08 
40.76 
43.32 
45.70 
47.84 

49.67 
51.18 
52.33 
53.07 


264 
218 
160 

116 


56 

0 
54 

100 
156 

108 
227 
262 
265 
271 


214 
183 

151 
115 

74 


32 

53.39  — 

7 


53.32 
52.80 
51.87 
50*52 

48.78 


46.68 
44.23 
41.61 
38.55 
35;45 

^.28 
29J5 
26.15 


52 

93 

135 

174 

210 

246 
272 


810 
317 


818 
800 


40.92&. 
1.207 


38.79 
+0.ft76 


+0»045 
-0.18  , 


+0.021 
-0.89 


19  Vtam  MlBOfla. 
Mag.  5.6 


Riglit 
AsQgnnlon. 


Ii     m 
16    12 


8 

59.86 
59.94 
60.65 
61.47 
62.36 

63.30 
64.25 
65.18 
66.06 
66.85 

67.53 

68.08 
68.49 
68.75 
68.85 

68.80 
68.60 
68.26 
67.77 
67.16 

66.45 
65.65 
64.78 
63.85 
62.89 

61.93 
60.99 
60.09 
59.24 
58.49 

57.84 
57.34 
56.97 
66.77 
66.76 

66.90 
57.22 

57.71 


68 
71 
82 
80 
94 

06 


79 

68 

55 

41 
26 
10 

5 


Dwiaift- 

tioo. 


+76    4 


/# 


37.04 
34.00 
31.39 
29.31 
27.83 


304 
261 


148 
82 


27.01 

26.86  — 
27.39  *' 
28.66  "^ 
30.33*" 


32.61 
35.32"* 
38.33  *^* 
41.65 


- ;  44.86 


331 
381 


20 
84 
10 
61 
71 

80 
87 
93 
06 
06 

94 
90 
85 
75 
65 

50 

37 

20 

2 

15 


319 


271 


48.17 

51.36 

54.35 

57.06 

59.42 
195 

63.88 
64.38  — 
[64.35    ^ 

54 


l<»3.81 
62.76 


105 
155 
202 
245 

284 


61.21 
59.19 
56.74 

63.90 
60.73  "^ 
47.29*^ 
43.69  ^ 
40.00 


867 


86.33 

32.80 
29.63 


827 


65.186 
4.157 


46.07 
+4.034 


-0.034      +0.121 
-0»18        -0.89 


T^Norauo. 
Mag.  4.1 


Right 
AjoQDafoo. 


16  13 


8 

60.387 
50.773 
51.194 
51.637 
52.003 

52.650 
62.990 
53.435 
53.849 
54.238 

54.597 
54.921 
55.208 
55.453 
55.653 


386 
421 
443 
466 
467 

440 
436 
414 
380 
359 


321 

287 
245 
200 
151 

^•^^100 

55.904  ^ 
55.960  — 
55.941  ® 
55.880  •* 

114 


55.766 
55.604 
55.400 
55.165 
54.904 

64.634 
54.3631 
54.111 
53.88S 
53.710 


162 
204 
235 
261 
270 


271 
262 
223 
178 
132 

68.688 
53.631  — 
53.648  " 
53.639  •* 
63.804*^ 

237 


64.041 
54.341 
54.694 


300 
353 


DecUoft- 
ttoa. 


-49  57 


It 


27.21 
26.56 
26.22 
26.22 
26w50 

27.05 
27.87 
28.89 
30.11 
31.49 

33.01 
34.63 
36.32 
38.07 
39.83 

41.58 
43.27 
44.87 
46.35 
47.63 

48.73 
49.57 
50.13 


66 
34 
0 
28 
65 

82 
102 
122 
138 
152 

162 

160 
175 
17» 
175 

169 
160 
148 
128 
110 

84 
66 


23 
50.36  — 

50.28    ' 
42 

49.86 


49.12 
48.06 
46.73 
45.19 

43.48 
41.71 
39.91 
38.19 
36.60 

35.21 
34.09 
33.25 


74 
106 
133 
154 
171 

177 
180 
172 
150 
130 

112 

84 


50.614 
1.554 


38.36 
-1.190 


+0.089 
-0.18: 


-0.035 
.-a89 
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APPARENT  PLACES  OF  STARS,  1920. 


FOR  THE  TJPPER  TRANSIT  AT  l^ASHINGTON. 


WashloKton 
IteDTiine. 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.    9.8 

19.8 
29.7 
Mar.  10.7 
20.7 
30.7 

Apr.  9.6 
19^ 
29.6 

May  9.5 
19.5 

29.5 

June   8.5 

18.4 

28.4 

July    8.i 

18.4 
28.3 
Aug.  7.3 
17.3 
27.2 

Sept.  6;2 
16.2 
26.2 

Oct.  6.1 
16.1 

26.1 

Nov.    5.1 

15.0 

25.0 

Dec.    5.0 

14.9 
24.9 
34.9 


cOphivchi. 
Mag.  3.3 


Rigbt 
AaoflDston. 


h     m 
16    14 


2S» 
381 


8 

4.991 
5.250 
5.531 
5.827 
6.131 

6.435 
6.783 
7.019 
7.291 
7.546 

7.780 
7.991 
8.177 
8.337 
8.470 

•8.571 
8.641  ^ 
8.679  *^ 
8.681  — 
8.651  ^ 

8.587 
8.493 
8.372 
8.227 
8.067 

7.900 
7.731 
7.571 
7.431 
7.319 


304 
3M 

298 
286 
272 
255 
2S4 

211 

186 

leo 

138 
ICU 


70 


M 
121 
145 
160 
167 

109 
160 
140 
112 

78 


7-2«    35 
7.206  — 

7.219  " 

7.281  ^ 

7.393  "^ 
160 

7.553 

202 
237 


7.755 
7.992 


DecUna- 
tion. 


-  4  29 


tt 


52.06 
53.59 
55.08 
56.51 
57.78 

58.86 

59.72 

60.31 

60.65 

60.71  — 
17 

60.54 

60.16 

59.58 

58.87 

58.04 


153 
149 
143 
127 
106 


86 
50 
84 


57.17 
56.26 
55.35 
54.46 
53.63 

52.87 
52.19 
51.59 
51.07 
50.66 

50.37 

50.19 

50.15  — 

50.23    ® 
26 

43 


38 
58 
71 
83 

87 

01 
01 

80 
83 
76 

68 
00 
82 
41 
29 

18 


50.49 

50.92 
51.55 
52.36 
53.37 
154.55 

55.87 
57.33 
58.85 


63 

81 

101 

118 
182 

140 
182 


if  Sootpii. 
Mag.  3.1 


Riglit 
AsooBslm. 


h     V 
16    16 


19.235 
19.523 
19.836 
20.165 
20.501 

20.838 
21.169 
21.488 
21.791 
22.076 

22.339 

22.579 
22.792 
22.977' 
23.131 

23.252  ^ 

23.338  ^ 

23.388 

23.398  — 

23.371  ^ 
65 


818 
329 
336 
337 


331 
310 
308 
286 


240 
213 
185 
154 
121 


23.306 
23.207 
23.676 
22.920 
22.746 

22.562 
22.878 
22.203 
22.060 
21.927 


90 
131 
156 
174 
184 


184 
175 
158 
123 
83 

21.844  ^ 
21.810  — 
21.827  *' 
21.900  '^ 
22.028** 

180 


22.208 
22.434 
22.699 


226 
266 


Bedina- 
tion. 


-25  24 


It 


0.46 
0.97 
1.64 
2.41 
3.24 

4.11 
4.98 
5.81 
6.59 
7.30 

7.94 
8.51 
9.02 
9.46 
9.85 

10.19 
10.49 
10.74 
10.94 
11.09 

11.17 
11.17 
11.09 
10.89 
10.61 

10.22 

9.75 
9.20 
8.60 
7.98 

7.39 
6.86 
6.43 

6.02  — 

6 

6.08 
6.S3 
6.76 


61 

07 
77 
83 
87 

87 
83 
78 
71 
04 

57 
51 
44 
39 
84 

30 
25 

20 
15 

8 

0 

8 

20 

28 

89 

47 
55 
00 
62 
50 

53 
43 


2S 

43 


T  BdcvAa. 
Mi«.  8.9 


AsOCOfllOII. 


h     m 
16    17 


18.868 
19.146 
19.466 
19.818 
20.190 

20.571 
20.950 
21.318 
21.666 
21.966 

22.273 
22.520 
22.725^ 
22.884 
22.995 


278 
320 
382 
372 
381 

379 
368 
348 
3X 
287 

247 
206 

159 
111 


23.067  ^ 
23.069  — 
23.032  ^ 
22.948  ** 
22.818  ** 

173 

22.646 

211 

241 

268 
286 
298 


22.435 
22.194 
21.926 
21.641 

21.348 
21.066 
20.776' 
20.520 
20.298 


292 
280 
256 
232 
170 

20.119 ,«, 
127 

19.925 
19.922  — 


19.965 

« 

20.113 


128 
199 


20.305 
20.662  *' 


DeeUttk- 
tJon. 


+46  29 


n 


808 
3f78 


174 

no 

61 

13 

76 

188 

186 


65.13 
62.05 
59.32 
67.04 
55.30 

54.15 
53.64 
63.77 
54.52 
55.85 

57.71 
60.01 
62.66 
65.54 
68.56 

71.66 
74.68 
77.58 
80.26 
82.66 

84.71 
86.87 
87.62 
86.41 
88.78  — 

16 

•88.67 


288 
304 
808 

302 
290 
268 
340 


166 


79 


87.93 
86.81 
85.23 
83.21 

80.79 
78.01 
74.93 
71.62 
68.17 

64.67 
61.28 
57.96 


04 
112 
158 
303 
242 

278 
8DB 
881 
846 
880 

844 

817 


7Baev]l8. 
Mag.  3.8 


Right 


h     m 
16    18 

■ 
22.915 
*.162  **^ 
23.436^* 
23.728 
24.081 


24.337 
24.640 
24.931 
25.208 
25.466 

28.701 
25.911 
26.098 
26.247 
26.367 


291 

277 


336 


210 
182 
154 
190 
90 

26.467 
26.509  !! 
26.529  — 
26.512  ^ 
26.461  •* 

.  86 


26.375 
26.260 
26.116 
25.951 
25.770 

25.579. 
25.388 
25.206 
25.041 
24.904. 


115 

144 
166 
181 
191 


191 
183 
106 
137 
103 

24.802 
24.742 
24.729  — 
24.768*  * 
24.867  "" 

3nl.Wro 

25.181 
26.408 


180 


186 


Dedlna- 

tfoo. 


+19  20 


ft 


210 


22.12 
19.66 
17.40 
15.41 
13.81 

12.61 

11.86   ^ 
26 

11.60  — 
11.81   " 


190 
100 
120 


75 


12.47 

13.56 
14.97 
16.69 
18.61 
20.69 

22.82 
24.95 


66 

106 

143 
173 
102 


218 


313 


27.02 
28.96*^ 


30.74 

32.30 
83.61 
34.65 
85.40 
85.84 

85.98 
85.77 
85.22 
84.36 
83.16 

81.66 
29.86 
27.78 
25.48 
23.01 

20.48 
17.83 
16.27 


178 
156 

131 

104 

75 

44 

14 

21 
55 

86 
120 
150 

180 


347 


256 


Mean  Place 

Sec  5,  Tan  5 


5.187 
1.003 


64.55 
-0.079 


19.847 
1.107 


7.25 
-0.475 


90.166 
1.45» 


71.48 
+1.054 


28.413' 
1.0(80 


24.17 
+0.851 


Df  a,  D«a 


+0.063 
-0.18 


-0.002 
-0.90 


+0.073| 
-0.17 


-0.014 
-0.90 


+0.086 
-0.17 


+0.080 
-0.90 


+0.068 
-6.17 


+0.010 
'6.90 


APPARENT  PLACES  OP  STARS,  1920. 
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FOR  THB  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 


me. 


Jan. 


Feb. 


Mar. 


0.9 
10.9 
20.9 
30.8 

9.8 

19.8 
29.7 
10.7 
20.7 
30.7 


Apr. 


9.6 

19.6 

29.6 

May    9.6 

19.5 

29.5 

Jqdo    8.5 

18.4 

28.4 

July    8.4 

18.4 
28.3 
Aug.  7.3 
17.3 
27.3 

Sept.  6.2 
16.2 
26.2 

Oct.  6.1 
16.1 

26.1 

Nov.    5.1 

15.0 

25.0 

Dec.    5.0 

14.9 
24.9 
34.9 


TiVtamMimmllM, 
Mag.  5.0 


Right 


h     m 
16    19 


t 
43.56 
44.11 
44.80 
45.50 
46.46 

47.39 
48.33 
49.25 
50.12 
50.92 

51.61 
52.19 
52.61 
52.89 


56 

« 

87 

n 

M 
M 

87 
80 

58 

43 
28 


53,03  — 

4 

52.99 
52.82 
52.50 
52.03 
51.45 


17 
88 
47 
58 


50.77 
49.99 
49.12 
48.21 
47.26 

46.31 
45.36 
44.46 
43.61 
42.84 


78 
87 
01 
05 
05 

05 
00 
85 
77 
06 


58 


^.18 
41.65 
41-27  Z 

38 
41.04 

40.99  — 
u 

41.12 

41.41 

41.87 


46 


tioo. 


+75  56 


ft 


16.57 

13.50 

10.83 

8.68 

7.12 


965 


807 
967 
915 
156 
00 

6.22 
5.98  — 
6.42  ^ 
7.51  ** 
9.20  *•• 


11.42 
14.07 
17.06 
20.26 
23.58 

26.91 
30.15 
33.19 
35.97 
88.41 

40.44 
42.04 
43.15 
43.76 


43.85  — 

49 


890 
889 


394 
804 
378 
9«4 
908 

160 

m 

61 


43.43 
42.48 
41.04 
89.11 
36.77 

84.01 
30.91 
27.54 
23.96 
20.30 

16.64 

13.10 

0.80 


05 

144 

108 


376 


810 
837 
858 


YApodls. 
Mag.  3.9 


Rigkt 


h     m 
16    21 


8 

5.64 
6.69 
7.87 
9.15 
10.49 

11.86 
13.23 
14.57 
15.86 
17.07 

18.17 
19.17 
20.03 
20.73 
21.27 

21.65 
21.83 
21.84  — 
21.65  " 
21.29 

20.77 
20.09 
19.29 
18.39 
17.42 

16.42 
15.43 
14.49 
13.65 
12.95 

12.41 
12.06 


106 
118 
198 
184 
187 

187 
184 
190 
131 
110 


MO 
86 
70 
54 
88 

18 


59 

68 

80 

00 

07 

100 

00 

04 
84 
70 
54 

35 


11.95  — 
12.06  *® 
12.39  •* 


12.95 
13.72 
14.65 


77 


tkn. 


-78  42 


tt 


145 


58.81 

56.92 

55.47 

54.49  " 

54.00  — 
9 

54.02 

54.50 

55.43 

56.78 

58.52 

60.59 
62.95 
65.55 
68.33 
71.22 

74.17 
77.12 
79.97 
82.66 
85.11 

87.26 
89.03 
90.37 
91.23 


48 

08 

185 
174 
907 

936 
960 

378 


305 


995 
985 


945 
915 

in 

134 

86 


91.68  — 

90 

91.38 
90.64 
89.37 
87.62 
85.43 


82.89 
80.10 
77.15 
74.15 
71.22 

68.46 
65.98 
63.85 


74 

137 
175 
310 
364 

270 
205 


976 


918 


wHerovlia. 
Mag.  4.5 


I 


Rl^ 


h     m 
16    21 

t 
42.708 
42.961  ^ 
43.220 
43.509 
43.807"* 

801 

44.108 

44.406*® 

44.694^ 

44.968^* 

45.223** 


45.457 

45.668*^ 

45.854** 

46.010  **• 

46.137  *^ 
05 

46.232  .^ 

62 

46.294 

46.321  — 

46.314    ^ 

46.273  ** 
75 


46.198 
46.092 
45.958 
45.801 


106 

134 

157 
173 


45.629 

183 

45.447 
45.263*®* 
45.087  "• 
44.928 


44.796 


ISO 

183 

00 

44.697 

44.641  ^^ 

44.631  — 

44.671  ^ 

44.760  * 
130 

44.ov9 

45.083  *** 

45.304 


BecUna- 
tton. 


+14  12 


n 


58.66 
56.38 
54.27  "* 
52.38  ^^ 
50.82  **® 

110 

49.63 
48.85  3^ 
48.50  — 
48.58    ® 
49.08  ^ 


49.96 
51.18 
52.66 
54.36 
56.18 

58.09 
59.99 
61.85 
63.61 
65.23 

66.66 
67.87 
68.85 
69.57 
70.03 

70.21 
70.09 
69.70 
69.00 
68.02 

6IS.74 
65.18 
63.37 
61.33 
59.13 

56.80 
54.42 
52.06 


133 

148 
170 
183 
101 

190 
186 
176 
163 
143 


131 
08 
73 
46 

J? 

13 
89 
70 
08 
138 

156 
181 
301 
330 


II  Diacoais. 
Mag.  2.9 


Rigbt 
Ascension. 


h     m 
16    22 


8 

51.84 
52.17 
52.58 
53.03 
53.52 

54.03 
54.55 
55.05 
55.53 
55.97 

56.36 
56.69 
56.96 
57.15 
57.28 

57.32 
57.29 
67.19 
57.02 
56.78 

56.48 
56.13 
55.74 
55.31 
54.86 

54.40 
53.94 
53.50 
53.09 
52.73 

52.42 
52.18 
52.03 
51.96 
51.98 

52.10 
52.30 
52.59 


S3 

41 
45 
40 
51 

52 
60 
48 
44 
39 

33 
27 
19 
13 
4 

3 
10 
17 
24 
30 

35 
89 
43 
45 

46 

46 
44 
41 
86 
31 

24 
15 

2 

2 
12 

20 
29 


DecUna- 
tion. 


+61  41 


n 


34.60 
31.40 
28.60 
26.27 
24.55 


320 
280 
233 
172 
111 

23-^43 

23.01  — 
23.28  ^ 
24.20  ^ 
25.73  *^ 

208 


27.81 
30.32 
33.22 
36.35 
39.65 

42.97 
46.21 
49.32 
52.20 
54.76 


251 
200 
313 
330 
332 

324 
311 
288 
256 
217 


66.93  ,„ 

59.94 
60.73  Z 

30 

61.03  — 

24 


60.79 
60.02 
58.74 
56.98 
54.79 

52.12 
40.09 
45.77 
42.22 
38.54 

34.85 
31.24 

27.84 


77 
128 
176 
219 

267 

303 
833 
355 

368 


361 
340 


MeanPJace 
Sec  6,  Tan  < 


49.382 
4.116 


24^ 
+3.993 


7.965 
5.112 


72.88 
-5.014 


43.131 
1.032 


59.58 
•fO.253 


54.316 
2.109 


41.91 

+1.857 


IM,IU 


-OX)95 
-4K17 


+0.113 


+0.182 
-0.17 


-0.140 
-0.91 


+0.056 
-0.17 


+0.007 
-0.91 


+0.016 
-0.16 


+0.051 
-0.91 


•   ^ 
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APPAEENT  PLACES  OF  STABS,  1920, 


FOB  THE  UPPBB  TRANSIT  AT  WASHINGTON. 


Washiiu;ton 
Mean  Time. 


Jan. 


Feb. 


0.9 
10.9 
20.9 
30.8 

9.8 


19.8 
29.7 
Mar.  10.7 
20.7 
30.7 

Apr.  9.6 
19.6 
29.6 

May  9.6 
19.6 

29.5 

June    8.5 

18.4 

28.4 

July    8.4 

18.4 
28.3 
Aug*  7.3 
17.3 
27.3 

Sept.  6.2 
16.2 
26.2 

Oct.  6.1 
16.1 

26.1 

Nov.    5.1 

15.0 

25.0 

Dec.    5.0 

15.0 
24.9 
34.9 


a  Scoipii. 
(Antares.) 
Mag.  1.2 


Afloradon. 


h     m 
16    24 


s 
29.799 
30.084 
30.394 
30.719 
31.056 

31.395 
31.730 
32.054 
32.363 
32.656 

32.927 
33.176 
33.397 
33.593 
33.756 

33.886 
33.980 
34.038  j3 
34.066  — 
34.033  " 


283 
310 
335 
337 
839 

3S6 

309 
893 

2n 

221 
196 
163 
130 


94 

68 


33.973 
33.876 
33.750 
33.594 
33.420 

33.234 
33.046 
32.867 
32.709 
32.578 


97 

130 
IM 
174 
180 


188 
179 
108 
131 


32,490 

32.446  — 

32.456  *^ 

32.621  ^ 

32.641  ^^ 
173 

32.814 

218 
300 


33.033 
33.293 


DecUna- 
tioo. 


-26  15 


tt 


13.24 
13.66 
14.21 
14.90 
15.65 

16.44 
17.23 
18.01 
18.74 
19.42 

20413 

20.59 
21.09 
21.64 
21.96 

22^4 
22.67 
22.96 
23.21 
23.39 

23.51 
23.69 
23.54 
23.41 
23.17 

22.82 
22.36 
21.83 
21.23 
20.63 

20.02 
19.43 
18.98 
18.62 
18.43 

18.88 
18.55 

18.88 


42 

66 
09 
76 

79 

79 
78 
73 
08 
01 

60 
60 
45 

42 
38 

83 
29 
25 
18 
12 

8 

6 

U 

.34 


40 

63 

00 
00 
01 

69 
46 
30 
19 
6 

17 
83 


j3Hen»iiUg. 

Mag.  2^ 


Right 
AaoeDooQ. 


ti     m 
16    26 

t 
46.198 
46.437 
46.706 
46.998 
47.800 


307 


47.607 
47.912 
48.208 
48.490 
48.764 

48.996 
49.214 
49.405 
49.564 
49.694 


305 


tioo. 


+21  39 


tt 


282 

204 
343 

218 

191 

169 

130 

94 


49.788  ^ 
49.850 
49.872  — 
49.867  " 
49.809  ^ 

84 


49.725 
40.607 

40.464 
49.296 


118 

la 

108 

188 


49.108 

106 

48.913 
48.715  ^ 
48.62^"® 
48.860  *^* 
48.202  **• 

113 

48.090 

48.018 

47.990  — 

48.022  * 

48.100  '^ 
UD 

48.280 

173 


73 


48.403 
48.621 


318 


44«65 
42.12 
39.78 
37.74 
36M 

34.82 
34.06 
33.80 
34.03 

34.74 

35.85 
37.35 
89.16 
41.18 
43.86 

46.62 
47.87 
60.08 
62.14 
64.03 

65.71 
67.15 
68.27 
6^.07 
1 69.69 

59.74 
69.63 
69.00 
68.12 
66.89 

66.84 
63^47 
61.30 
48.92 
46.38 

43.71 
41.01 
88.36 


363 


134 

70 

i! 
88 

71 

Ul 

100 

101 


Mag.  3^ 


Rigkt 


321 
390 


108 

144 
113 

00 
68 
U 

81 
68 
88 

183 
166 

187 
317 


16 


B6 


348 

370 


8 

62.333 
62.676 
62.846 
53.132 
63.428 


63.727 
64.022 
64.306 
64.681"' 
64.837  *• 


DoellDa- 
Uoa. 


+  29 


t> 


28.72 
27.00 
25.43 
24.06 

22.94 

22.12 

21.62  ^^ 

21.45  — 

21.60  ** 
44 


70 
44 

9 


9M 
807 


870 


65.075 

66.291*^ 

55.484** 

65.650*^ 

65.790  **• 
100 

66.898 

65.974 

66.018 

66.027  — 

66.001  * 
00 

00 

130 
143 
101 
171 

174 


178 
172 
107 
U7 
U3 


83 

60 


▲  Itaooiiii. 

Mag.  5.0 


RiM 


65.941 
65.851 
65.731 
65.688 
65.421 

65.256 
65.082 
64.916  *•• 
64.765  *" 
64.640"* 


60 


64.648 

64.493 


64.494  — 

164.639  ** 

64.633  •* 

143 


64.775 
64.960 
55.183 


186 


22.04 
22.76 
23.69 
24.78 
26.01 

27.80 
28^1 
29.90 
81.14 
82.29 

83.33 
34.24 
34.99 
35.60 
36.04 

80 

80.80 
36.89  — 
86.29  *° 
83.98  ^ 
35.48  ^ 

74 

84.74 
83.80 
82.64 
31.28 
29:74 

88:05 
26.28 

24.47 


73 

93 

109 

133 

129 

Ul 
139 
134 
116 
104 

91 
76 
01 
44 


94 
110 
180 
164 
109 

177 
181 


16    28 


s 
4.29 

4.68 
&16 
6.71 
0.32 

6.97 
7.63 
8.27 
8.89 
9.46 

9.97 
10.39 
10.73 
10.96 
11.10 

11.14 
11.08 
10.92 
10.66 
10.32 

9.90 
9.41 

-8.87 
8.2S 
7.66 

7.04 
6.41 
6.80 
5.23 

4.72 

4.28 
3.93 
3.6$ 
3.64 
8.51 

&6| 

3.83 
4.16 


30 
48 
55 
01 
05 

00 
04 
03 
67 
61 

42 
34 
23 

14. 

4 

0 
10 
20 
34 
42 

49 
54 

60 
02 
03 

03 
01 
67 
61 
44 

30 
34 
14 
3 
10 

32 
33 


tioo. 


+68  56 


21.29 
18.08 
15.26 
12.94 
11.20 


321 


174 
111 


10.09 

9.68^ 

9.94 
10.88 
12.43 


94 
155 
210 


292 

317 


14.53 
17.09 
20.01 
23.18 
26.50 

29.86 

36.29  '** 
39.20  "* 
41.77^ 


330 


43.97  ,„ 
45.74   !! 

2a 

48.14  — 
34 

47.90 

76 
137 
178 


47.14 
45.87 
44.11 
41.88^ 


302 


350 


39.22 
36.20 
32.88 
29.32 
25.64 

S71 

21.93 

18.30*" 

14.89 


341 


Mean  Place 
Sec  a,  Tan  5 


29.947 
1.11S 


20.21 
-0.493 


46.764 
1.076 


46:62 
-H04W7 


62.627 
1^( 


•28.92 
40<088 


7.910 
2.783 


28.48 
+2.697 


D^A,  Dwa 


+0.073 
-0.16 


*^.013 
-0.91 


+0.061 
-0.16  • 


hOX>10 
<-Oj92 


+0i06d 
-0.16  > 


+0j001 

-4>j0e 


-^.002 


+0.068 
-0.92 
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FOR  THE  UPPBB  TBANBIT  AT  WASHINGTON. 


Washington 


Jftn.  0.9 
10.9 
20.9 
S0.8 

Feb.    9.8 


Mar. 


19.8 
29.7 
10.7 
20.7 
80.7 


Apr. 


9.6 

19.6 

29.6 

Hay    9.6 

19.5 

29.5 

June   8.5 

18.4 

28.4 

July    8.4 

18.4 
28.3 
Aug.  7.3 
17.3 
27.3 

Sept.  6.2 
16.2 
26.2 

Oct.  6.1 
16.1 

26.1 

Nov.   5.1 

15.0 

25.0 

Bee.    5.0 

15.0 
24.0 
84.9 


Mean  Place 
Sec  5,  Tan  < 


T  soomii. 

Mag.  2.9 


MDSftML 


Aaoan 


h     m 

16   io 

9 

58.761 
54.043 
64.354  **^ 
64.683^ 
66.022  ^ 


56.364 
55.703^ 

380 

66.033- 
66.350  ^*^ 
66.649*^ 


56.929 

57.186 
67.418 
67.621 
67.794 

67.934 
68.037 
58.101 


aea 


178 

108 
64 


58.125  — 
68.108   " 

M 


58.062 
67.960 
57.832 
67.676 
57.499 


67.310 
67.117 
66.932 


99 

IS 

IM 
177 
l» 

19B 
185 

66.766^ 
66.629^ 

96 

66.631  ^ 
66.481  — 
66.484  ' 
56.543  * 
66.658'"* 


66.826 
67.043 
67.301 


Declina- 
tion. 


017 

216 


-28    2 


tf 


57.27 
57.56 
67.99 
68^ 
69.20 

59.92 
60.66 
61.39 
62.69 
62.77 

63.41 
64.00 
64.65 
66.06 
65.65 

66.00 
66.42 
66.81 
67.16 
67.45 

67.66 
67.81 
67.85 
67.78 
67.59 

67.28 
66.86 
66.32 
65.71 
65X)4 

64.86 
68.71 
63.12 
62.64 
62.81 

62.15 
62.16 
62.36 


58.982. 
1.183 


73 

74 
76 
70 
66 
6« 

69 
66 

U 
49 
46 


89 
65 


15 

4 

7 
19 
61 


«1 
67 
66 


48 


H 


64«56 
•0.583 


+0.074        -0.013     l-H).039.       +0.023 
-0.16  .      ^.93      l^M         -^M 


ff  R6nmlta. 
Mag.  4.2 


A— ftajop. 


396 


h    on 
16    31 

8 

80.244 
30.497 
30.792 
31.118 
31.466 

356 

31.824 
32.183"" 
32.636  *° 
32.872  ^ 
33.186  *" 

386 

33.470 
83.722 
33.936 
34.109 
34.238 

34.822 

34.360  — 

34.361  ® 
34.296  *• 
34.195  *~ 

141 


3M 

176 
139 

64 


34.054 
33.874 
83.660 
33.420 
33.168 

32.887 
32.614 
32.350 
82.104 
31.889 

31.713' 
31.684 
31.611 
31.498 
81.548. 


180 
214 
340 
982 
271 

278 
364 
346 
316 
176 

139 
78 

J? 
60 


(111 


81.659' 
31.829 
32.062 


170 


tioo. 


+42  35 


rf 


378 


166 
139 


68 


218 


876 


800 


69.57 
66.49 
58.71 
51.36 
49.51 

48.22 
47.64 
47.50  — 
48.06  " 
49.21  "* 


50.89 
58.02 
55.62 
58.28 
61.21 

64.21 
67.20 
70.10 
72.81 
76.26 

77.40 
79.18 
80.56 
81.53 
82.03 

82.08 
81.66 
80.76 
79.41 
77.62 

75.42 
72.84 
69.96 
66.81 
68.60 

60.11 
56.73 
63.49 


390 
371 
245 
314 


178 

188 
97 
60 

_6 

48 

89 

186 

179 

230 


816 
881 
839 


81.416 

1.350 


64^ 
+0.920 


-h** 


f  Ophiuebl. 
Mag.  2.7 


Rislit 
Aaotfulon. 


h     in 
16    $2 


a 
44.877 
45.128 
45.406 
45.697 
46.001 

4o.309 
46.613 
46.909 
47.192 
47.463 

147.713 
47.944 
48.150 
48.332 
48.486 

4&610 
48.700 
48.757 


36i 

377 


904 
396 


971 


261 


188 
164 
194 


90 
57 


21 

48.778  — 
48.762  " 

49 


48.713 
48.628 
48.512 
48.373 
48.216 


48.045 

47.870 
47.704 
47.563 
47.429 


47.338 
47.290 
47.284 
47.384 
47.431 

47.579 

47.767 

147.998 


85 

116 
189 
167 

m 

175 
166 
151 
194 
91 

48 
Jl 

60 

97 

146 


D«clina- 
tloo. 


-10  24 


tt 


116 
121 
116 
106 


78 
89 


17.88 
19.04 
20.26 
21.41 
22.49 

123.45 

^24.82 
25.21 
25.41 

25.41 
25.24 
24.90 
24.46 
23.91 

23.32 
22.70 
22.06 
21.46 
20.85 

20.80 
19.80 
19.84 
18.98 
18.56 

18.26 

18.01 

17.82 

17.76  — 

17.76     * 
18 

17.89 

18.17 

18.62 

19.23 

20.01 


17 
84 

46 
54 

59 

62 
64 
61 
60 
66 

80 
46 

41 
87 
80 

26 
19 


20.92 

21.96 
23.12 


45 
61 
78 
91 

lOi 
116 


46.66a 
1.017 


21.97 
-0.184 


+0.066. 
-aJL5 


^0.006 
«4)J6 


S4  Scorpil. 
Mag.  5.0 


Rigbt 
AaosQslon. 


h     m 
16    36 


I 
56.416 
66.673 
56.957 
57.260 
57.573 

57.889 
58.204 
58.510 
58.805 
59.086 

59.346 
59.580 
59.807 
60.001 
60.166 

60.300 
60.400 
60.466  ^ 
60.493  — 
60.483  *° 

45 

60.438 


367 
384 
303 
313 
316 


315 
306 
295 
260 
261 

243 
218 
194 
164 
135 


100 
65 


60.356 
60.240 
60.009 
59.936 

59.761 
59.682 
59.408 
59.262 
50.121 

59.024 
58.971 
58.967 
50.015 
69.116 

59.264 
69.400 
59.694 


63 
115 
141 
163 
175 

179 
174 

156 

131 

97 


53 

4 

46 
100 
149 

196 
234 


Decllna* 
tion. 


-17  35 


II 


12.70 
13.49 
14.35 
15.24 
16.12 

16.96 
17.69 
18.32 
18.82 
19.19 

19.41 
19.52 
19.52 
19.44 
19.30 

19.11 
18.90 
18.67 
18.43 
18.19 

17.96 
17.72 
17.47 
17.21 
16.93 

16.63 
16.32 
16.01 
15.72 
15.47 

15.28 
15.18 
15.19 
16.34 
15.66 

16.12 
16.73 
17.48 


56UK20 
li)49 


79 
86 
89 
88 
84 

73 
63 
50 
87 
22 

U 
0 

8 
14 
19 

21 
23 
34 
24 
33 

24 

25 
26 
28 
80 

81 
81 
29 
36 
19 

10 

1 

16 
32 
46 

61 
76 


18.16 
-0.817 


+0.069 
-0.14  i 


H).94 


36097^—1920 ^29 
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APPARENT  PLACES  OF  STARS,  1920. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wa^ngton 
MeanTuiie. 


Jan.  0.0 
10.0 
20.0 
30.8 

Feb.    0.8 


Mar. 


10.8 
20.8 
1D.7 
20.7 
30.7 


Apr. 


0.6 

10.6 

20.6 

May    0.6 

10.5 

20.5 

June   8.5 

18.5 

28.4 

July    8.4 

18.4 
28.3 
Aug.  7.3 
17.3 
27.3 

Sept  6.2 
16.2 
26.2 

Oct.  6.2 
16.1 

26.1 

Nov.    5.1 

15.0 

26.0 

Dec..  5.0 

15.0 
24.0 
34.0 


Mean  Place 
Sec  i,  Tan  d 


f  Heronlia. 
Mag.  3.0 


Right 
Aaoension. 


h     m 
16    38 


f 

15.375 
15.600 
15.877 
16.171 
16.484 

16.805 
17.126 
17.441 
17.745 
18.030 

18.202 
18.52$ 
18.733 
18.905 
10.042 

10.140 
10.200 


284 


ua 

3S1 

321 
315 
3M 
28S 
363 


306 
172 
187 


60 


185 
168 
108 
214 
235 


30 

10.220  — 

10.100  " 

10.137  ^ 
100 

19.087 
18.902 
18-784 
18.541 
18.327 

18.102 
17.873 
17.651 
17.445 
17.265 

17.118 
17.015 
16.963 
16.062  — 
17.017  " 

110 

17.127 


232 
306 

180 
147 


108 
53 


17.287 
17.494 


leo 

307 


DecUna- 

tiOD. 


+31  44 


tf 


46.30 
43.45 
40.86 
38.61 
36.70 


385 


183 

m 


180 
317 


35.48  ^ 
34.70^ 
34.60  — 
34.85  ^ 
35.75  ^ 


37.14 
38.04 
41.11 
43.54 
46.16 

48.84 
51.55 
54.17 
56.66 
58.02 

60.03 
62.64 
64.00 
64.00 
65.60 

65.70 
65.58 
64.05 
63.00 
62.46 

60.03 
58.46 
55.06 
53.23 
50.20 

47.26 
44.20 
41.22 


371 
303 
340 
236 
301 


171 

186 

00 

«l 

10 

21 

08 

106 

144 


317 
360 
278 
284 
808 


805 


16.202f 
1.176 


49.05 
40.619 


-fO.046 
-0.14 


+0.014 
-0.94 


ri  Heronlis. 
Mag.  3.6 


Rigbt 
Aaoeoslon. 


h     m 
16    40 


8 

8.091 
8.332 
8.608 
8.917 
9.248 

9.590 

9.937 

10^5 

10.602 

10.007 

11.188 
11.430 
11.650 
11.838 
11.976 

12.07i 
12.126 


341 

370 
300 
881 
343 

347 
338 
387 
805 
281 


261 


170 
188 


53 

12.134  — 

12.000  ^ 

12.020  '^ 
no 

11.001 


150 
104 
223 
280 
263 

368 
251 
288 
200 
170 
0.712  .^ 
0.588  „ 
0.516 
0.601  — 
0.644  *• 

108 

0.647 


11.742 
11.548 
11.325 
1L086 

10.83a 
10.575 
10.324 
10.001 
0.882 


0.805 
10.015 


168 
310 


DecUna- 
tion. 


+30    4 


ft 


21.41 

18.37  *^ 

15.61  ^* 

13.25  ^ 

11.34  »* 
136 

0.08  ^ 

^'^   15 
0.05  — 

9.48  « 

10.50  *^ 
154 

12.04 

14.04 

16.40 

10.03 

21.87 

24.70 
27.72 
30.55 
33.23 
36.70 

37.86 
39.66 
41.13 
42.15 
42.76 

42.03 
42.63 
41.87 
40.60 
39.06 

37.01 
34.60 
31.86 
28.85 
25.60 

22.30 
19.10 
15.92 


200 

285 
253 
284 
202 

208 
288 
368 
347 
316 

180 

147 

103 

51 

i? 

80 

75 

118 

158 

206 

241 
274 
801 
315 
380 

830 
818 


9.15Z 
1.288 


24.95 
+0.812 


+0.041 
1-^0.14 


+0.018 
-0.04 


aTflang.  Aiut 

Mag.  1.0 


Right 
Afloeiision. 


h     m 
16    40 


s 
0.50 
10.17 
10.82 
11.63 
12.28 

13.04 
13.82 
14.58 
15.32 
16.02 

16.68 
17.28 
17.81 
18.27 
18.64 

18.93 
10.12 
10.21 
10.20 
10.00 

18.88: 
18.58 
18.20 
17.76 
17.27 

16.75 
16.22 
15.72 
15.26 
14.86 

14.56 
14.36 
14.27 
14.32 
14/40 

14.78 
16.20 
15.71 


58 

55 
71 
75 

76 

78 
75 
74 
70 
55 

50 
88 

45 
87 
» 

10 
0 

1 
U 

30 
38 
44 
40 
82 

88 
50 
45 
40 
80 

30 
0 

5 
17 

30 

42 
81 


Declina- 
tion. 


-68  52 


tt 


45.60 
43.85 
42.47 
41.40 
40.92 

40.70 
41.08 
41.71 
42.74 
44.10 

46»76 
47.60 
40.81 
62.14 
54.68 

57.11 
59.66 
62.14 
64.61 
66.72 


175 
188 


57 
18 


68 
108 
185 
155 

108 
213 
388 
344 
368 

355 
348 
337 
321 
107 


68.69  J-- 

70.34,^ 

180 

71.64 
72.56 
73.00  — 

4 

72.06 


72.47 
71.40 
70.05 
68.24 

66.06 
63.66 
61.00 
58.46 
55.86 

53.38 
51.14 
49.19 


40 


144 
181 
218 


2M 
257 
304 


318 


384 

105 


10.78( 
2.776 


68.18 
-2.689 


+0.126 
-0.14  • 


-0.059 
-0.04 


Choombiidge  2877. 
Mag.  4.9 


Right 
Asoension. 


h  m 
16  43 


s 

44.670 
44.055 
45.291 
46.677 
46.100 

46.546 
47.001 
47.453 
47.888 
48.206 

48.667 
48.994 
49.267 
49.483 
49.637 


375 


886 
428 
445 

455 
453 
485 

406 
371 

887 
373 
316 
154 
80 


49.726 
49.761  — 
49.710  ^ 
40.606^^ 
40.441  *•* 

231 


40.220 
48.047 
48.631 
48.278 
47.000 

47.507 
47.110 
46.721 
46.365 
46.024 

46.740 
46.514 
45.367 
46.275 
45.273  — 

70 

45.352 


278 
815 
358 
378 
303 

307 
380 
856 
331 
284 

225 

157 

82 


45.611 
46.744 


150 
238 


Dedina- 
Uon. 


+56  55 


tf 


23.15 
19.85 
16.80 
14.38 
12.41 

11.05 
10.34 


10.31  — 
10.93  ® 
12.10  ** 

163 

14.02 


330 
295 
251 
197 
135 


71 


16.34 
10.07 
22.10 
25.31 

28.62 
31.01 
35.10 
38.00 
40.82 

43.21 
45.20 
46.77 
47.86 
48.46 

48.56 
48.14 
47.20 
45.76 
43.85 

41.50 
38.73 
35.62 
32.25 
28.60 

25.06 
21.44 
17.98 


232 
273 
803 
321 
331 

339 
319 
299 
273 
239 


199 

157 

109 

60 

10 

42 

04 

144 

191 
2S3 

277 
311 
337 
856 
364 


3«5 


46.759 
1.832 


28.06 
+1.535 


+0.023 
-0.13 


+0.038 
-0.05 
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FOR  THE  UI^PBR  TRANSIT  AT  WASHINGTON. 


aatdncton 


Jan.  0.9 
10.9 
20.9 
30.8 

Feb.    9.8 


Ktf. 


19.8 
29.8 
10.7 
20.7 
80.7 


Apr. 


9.7 

19.6 

29.6 

May    9.6 

19.5 

29.5 

June    8.5 

18.5 

28.4 

July    8.4 

18.4 
28.4 
Aug.  7.3 
17.3 
27.3 

Sept.  6.2 
16.2 
26.2 

Oct.  6.2 
16.1 

26.1 

Nov.    5.1 

15.1 

25.0 

Dec.    5.0 

15.0 
24.9 
34.9 


Mean  Place 
Seca»Tflai 


IVa,  DmH 


cSooifll. 
Mag.  2.4 


Bighi 


16    44 


8 

58.422 
58.706 
59.023 
59.363 
69.717 

60.076 
60.435 
60.785 
61.127 
61.452 

61.758 
62.042 
62.301 
62.530 
62.728 


317 
840 
8M 


8W 
3fiO 
343 
335 
300 


284 


19$ 
101 


62.889 

63.012 

63.092 

63.129  — 

63.122    ' 
61 


63.071 
62.977 
62.845 
62.682 
62.492 

6Sr.287 
62.077 
61.871 
61.684 
61.526 


04 
132 
100 
190 
205 

210 
200 

187 

ion 

117 

61.409 

61.338 

61.333  •— 

61.367  ■  ** 

61.470  ^^ 
aoi 

61.631 

61.848 

62.101 


212 


DocUni^ 


-84    8 


ri 


49.69 
49.65 
49.60 
49.81 
50.14 

60.64 
61.20 
51.84 
52.51 
53.21 

63.94 
54.68 
65.42 
66.19 
56.94 

67.71 
68.46 
59.20 
69.89 
60.51 

61.06 
61.49 
61.79 
61.93 
61.91 

61.71 
61.34 
60.79 
60.10 
69.80 

58.39 
67.48 
66.66 
55.72 
54.98 

54.39 
^.97 
53.74 


M 

5 
21 

80 

50 

50 
04 
07 
70 
78 

74 
74 
77 
76 

rr 

76 
74 
00 
02 
55 

48 

30 
14 

2 
20 

87 
66 

00 
80 
91 

01 
92 
84 
74 
50 

42 

33 


6S.669 
1.208 


k7.86 
-0.478 


40.078, 
-0.1ft  . 


-0.015 
-M).95 


HetoiOia. 
Mag.  6.4 


Rloht 


h     m 
10    48 

« 

8 

25.760 
25.982 
26.235 
26.508 
26.796 


238 
278 
388 


298 
292 
288 
200 
261 

232 
200 

182 
151 
120 


^.092 
27.390 
27.682 
27.965 
28.234 

28.485 
28.717 
28.923 
29.105 
29.266 

29.376  ^ 

29.462 

29.513 

29.527  — 

29.604  ^ 
SO 

29.445 

29.353 

29.228 

29.078 

28.906 

28.721 
28.530 
28.344 


92 

125 
150 
173 
185 

191 
180 
178 


161 
110 


28.171  ^ 
28.020 

27.901 

27.821 

27.785  — 

27.797   " 

27.860  ® 
111 

27.971 

28.128  "^ 

28.326  •*•* 


DocUsa- 

tiOIL 


•fl5    6 


f/ 


26.88 
24.57 
22.42 
20.49 
18.87 

17.61 
16.77  ^ 
16.37  — 
16.42  * 
16.89  *^ 

87 

17.76 


281 
215 

108 
102 

120 


84 


19.00 
20.53 
22.28 
24.19 

26.19 
28.23 
30.23 
32.13 

35.48 
36.86 
38.00 
38.88 
39.48 

89.79 
39.80 
39.51 
38.92 
38.03 

36.84 
35.86 
33.61 
31.63 
29.46 

27.14 
24.76 
22.39 


134 
150 
175 
191 

20O 

204 
200 
190 
170 
109 


138 

114 

88 

00 

81 

_1 

29 

69 

89 

110 

148 
176 
198 
218 
231 

238 
237 


26.274 

1.086 


26.56 

+0.270 


C^A3«9. 

Mag.  4.2 


BlOtt 


k     tn 
16    53 


301 
408 
4tt 
406 

478 

482 
474 
403 
444 

420 

300 
364 

314 


8 

11.544 
11.905 
12.313 
12.755 
13.220 

13.096 
14.180 
14.654 
15.117 
15.661 

15.981 

16.371 

16.725 

17.039 

17.306 

219 

17.527  ^ 

17.«»1 105 
17.796 

17.841  — 

17.823  ^* 
78 

17.745 

17.608 

17.419 

17.184 

16.915 

16.623 
16.322 
16.027 
16.766 
15.522 

15.389 

16.220 

15.174, 

16.206 

15.317 

15.606 
15.766 
16.090 


187 
189 
286 


301 


271 


188 


110 

82 
111 
189 

aeo 

824 


BeeUna- 

tlOD. 


-53    2 


n 


10.81 
9.64 
8.78 
8.13 
7.82 

7.80 
8.06 
8.56 
9.32 
10.27 

11.43 
12.75 
14.21 
15.80 
17.48 

19.21 
20.97 
22.72 
24.40 
25.98 

27.40 
28.60 
29.57 
80.24 
90.58 

30.59 
30.23 
29.62 
28.47 
27.14 

25.66 
23.80 
21.94 
20.04 
18.18 

16.44 
14.89 
13.55 


117 

91 

00 

31 

_2 

30 
00 
70 
96 
110 

33 
40 
60 
68 
78 

76 
76 
68 
.58 
42 

120 

97 

07 

84 

1 

71 
106 
188 
168 

170 
180 
190 
180 
174 

166 
184 


12.065 

1.663 


21.32 
-1.329 


+0.064 

-0;12 


+0.006 
-0.95 


+0.095 

Uo.ii 


-0.025 
-0.96 


K  Ophiuohi. 
Mag.  3.4 


Right 
Aaccnsipii. 


h     m 
16    53 


8 

52.379 
52.596 
52.844 
53.114 
53.399 

53.692 
53.983 
54.272 
54.554 
54.822 

55.075 
55.307 
55.520 
55.704 
55.864 

55.990 
56.084 
66.146 
66.170 
66.157 

56.108 
56.023 
55.909 
55.767 
56.603 

66.426 
55.242 
55.059 
54.892 
64.742 

64.626 
64.547 
64.512 
64.525 
54.586 

54.696 
54.849 
55.044 


217 
348 
270 
286 
298 


291 


282 

268 
263 

■238 

213 
184 
160 
126 


94 
02 
34 

13 
49 

86 

114 
142 
104 
177 

184 
188 
167 
160 
110 

70 
36 

13 
01 

110 

168 
196 


tion. 


+  9  29 


ft 


55.66 
53.59 
51.65 
49.88 
48.36 

47.18 

46.34 

46.90 

45.86  — 

46.22  ^ 
70 

46.92 


307 
104 
177 
163 
118 


84 
44 


47.94 
49.23 
50.74 
52.41 

54.:i3 
55.90 
57.66 
59.33 
60.89 

62.30 
63.52 
64.67 
65.37 
65.96 


103 
130 
161 
107 
172 

177 
170 
107 
166 
141 


133 

106 

80 

68 

33 

66.28 
66.39  — 
«6.23  *• 

48 

71 
00 


65.80 
65.09 

64.13 
62.94 
61.46 
59.77 
57.91 

66.91 
63.82 
61.70 


119 
148 
100 
180 
300 


212 


62.830 
1.014 


64.24 
+0.167 


+0.057 
-0.11 


+0.003 
-0.96 
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APPARENT  PLACES  Of  STABS,  1920. 


FOB  TH£  XJFPSB  TBAI^SIT  A.T  WASHINGTON. 


Was 


taincton 


JfUi.  0.9 
10.9 
20.9 
30.8 

Feb.    9.8 

19.8 
29.8 
Miur.  10.7 
20.7 
30.7 

Apr.  9.7 
19.6 
29.6 

May  9.6 
19.6 

29.6 

June    8.6 

18.6 

28.4 

July    8.4 

18.4 
28.4 
Aug.  7.3 
17.3 
27.3 

Sept.  6.2 
16.2 
26.2 

Oct.  6.2 
16.1 

26.1 

Nov*    6.1 

16.1 

26.0 

Dec.    6.0 

16.0 
24.9 
34.9 


Mean  Place 
Sec  ^,  Tan  a 


D^^D«^ 


80  Ojhlucht 
Mag.  6.0 


Righl 


h     m 
16    66 


8 

60.168 
60.384 
60.638 
60.911 
61.200 

61.496 
61.792 
62.084 
62.368 
62.641 

62.900 
63.140 
63.360 
63.567 
63.727 

63.867 
63.976 
64.061 
64.089 
64.091  — 

64.066 
63.983 
63.880 
63.748 
63.694 

63.424 
53.247 
63.073 
62.912 
62.771 

62,662 
52.592 


230 
264 
273 
280 
295 


207 
202 
284 
273 
250 

240 
220 
107 
170 
140 


100 
75 
38 


73 
109 
132 
164 
170 

177 
174 
UU 
141 
100 

70 


27 
62.566  — 

62.586  ^ 

62.664  * 
.119 

WJ73 


62.934 
53.137 


161 
208 


Dedina- 

tlOD. 


-46 


It 


9.61 
11.01 
12.40 
13.69 
14.86 

16.83 
16.67 
17.05 


140 
130 
120 
117 
07 

74 
48 


23 

17.28  — 
17.23    * 

30 

16.94 
16.41 
16.71 
14.85 
13.88 

12.86 
11.81 
10.78 

9.78 
8.86 

8.00 
7.28 
6.69 
6.06 
6.62 


53 

70 

8d 

07 
102 

105 

103 

100 

08 

85 

75 

66 
54 

48 

ao 


6.32 
6.13 
6.08  — 
6.17 
5.42 


19 
5 

9 
25 
40 


6.82 
6.40 
7.16 
8.07 
9.16 

10.39 
11.74 
13.18 


58 

75 

02 

100 

123 

135 

139 


60.489 
1.003 


13.18 
-0.072 


+0.0631 
-O.U   i 


-0.001 
-0.96 


cBercuUa. 

Mag.  3.9 


Right 


Ji     m 
16    67 


8 

12.885 
13.061 
13.303 
13.584 
13.884 

14.199 
14.517 
14.833 
15.140 
15.434 

16.708 
15.968 
16.182 
16.373 
16.531 

16.651 
16.732 
16.773 
16.773 
16.730 

16.647' 

16.527 

16.372 

16.187 

16.980 


216 
253 
2S1 
300 

315 

318 
316 
307 
294 
274 

260 
224 
191 
158 
120 


81 
41 

0 
48 

83 

120 
155 
185 
207 
221 


16.769 
15.530 
16.308 
16.091 
14.899 

14.743 
14.625 
14.554 
14.535  — 
14.570  ^ 

90 

14.660' 


220 
227 
212 
192 
156 


118 
71 


14.799 
14.988 


130 

180 


SeeUii*- 
Uon. 


13.689. 
1^67. 


+31    2 


ff 


wv.o4t 

31.98 
29.31 
27.00 
26.07 

38.68 
22.72 


267 

281 
103 
144 


91 


22.38  — 

22.60  ^ 

23.37   " 
126 

d4.63 


26.38 
28.41 
30.78 
33.37 

36.06 
38.77 
41.44 
43.99 
46.36 

48.48 
60.31 
61.81 
62.94 
63.71 

54.08 
64.03 
53.56 
52.68 
61.41 

49.74 
47.69 
46.33 
42.70 
39^ 

36.88 
33.85 
80.87 


170 

206 
237 
259 
268 

271 
267 
265 
236 
213 


183 
150 
113 
77 
J7 

5 

47 

86 

127 

167 


236 
263 
285 
297 

303 

298 


36.10 
+0.602 


+0.046 
-0.11 


+0.0U 
-0.96 


c2|leroimi. 
Mag.  6.S 


Jl     in 
16    98 


8 

38.122 
38.337 
38.590 
38.874 


2U 
253 
284 
306 


39.180 

319 

39.^9 

39.825  ^ 

40.149  ^ 
314 


300 


40.463 
40.763 

41.043 
41.298 
41.527 
41.722 
41.881 

42.001 
42.080 
42.118 
42.115 
42.066 

41.979 
41.852 
41.689 
41.495 
41.281 

41.060 

40.812  ^ 

40.576  ^ 

40,363^ 

40.163*" 
167 

89.986  .j^ 

39-861   ^ 

39.782 

39.756  — 

39.787  ** 
84 

39..871 

40.009  ^^ 

40.194  *" 


256 
229 
195 
150 
120 

79 

38 


87 


1J7 
168 
104 
214 
231 


PmHnn- 

tiOD. 


+33  40 


It 


68jD9 
66.14 
52.42 
60.04 
48.07 


273 
238 
107 


46.61  ^ 
46J69  ^ 
45.36  — 
46.58 


46.38 

47.69 
49.46 
51.62 
54.07 
56.73 

69.51 
62.32 
66.08 
67.72 
70,16 

72J36 

74.27 
75.82 
.76.99 

77.78 

78.17 
78.11 
77.62 
76.70 
76.37 

73j64 
71.52 
69.07 
66.36 
63.42 

60.36 
67.23 
64.17 


80 
131 

177 
216 

246 
216 
278 

261 
276 
264 

244 
219 

103 
165 

U7 

79 


6 
40 
92 

138 
173 

213 
245 
271 
294 
307 

3i2 

306 


89.063  < 
.  1.202  ■ 


.+P.667 


+0i)44 
-0.11 


+P.012 
-0.96. 


i|  Opiiliiciii. 
Mag.  2.6 


Blsbfc 


h    m 
17    6 

8 

46.962 
47.193  ^ 
47.456^ 
47.737  ^ 
48.033^ 

307 

48.648^ 
48.964^ 
49.255  ^^ 
49.544^ 

276 

49.800 

258 
239 
216 
180 
150 

60.881  ^^ 
51.007  ^ 
51.096  ^ 

61.149  r! 

51.162  - 

24 

51.138 
51.073  ^ 
50.974  ^ 
60.843  ^^^ 
50.689  ^^ 

173 

60.516 


60.078 
50.317 
60.533 
60.722 


60.339 
60,157 
49.990 
49.844 


177 
182 
167 
146 
114 

491730 
49,652' 
49,623  — 
49.640  ^^ 
49.711  •  ^ 

117 

40.828 

4|8L9ft3^^ 

60.201?°? 


Uon. 


47.263 
1.088 


-16  37 


31.69 
32.42 
33.23 
34.03 
34.79 

35.47 
36.06 
36.51 
36.82 
36.97 

37.00 
36.88 
36.63 
36^1 
35.96 

85.55 
35.14 
34.73 
34.35 
33.98 

33.65 
33.35 
33.07 
32.82 
32.57 

32.33 
32.12 
31.91 
31.72 
81.58 

31.52 
31.53 
31.66 
31.87 
32.24 

82.72 
33.34 
34.06 


73 

81 
80 
76 
68 

60 
45 

31 
15 

3 

12 

23 
32 
36 
40 

41 
41 
33 
37 
33 

30 


24 

21 
21 
19 
14 

a 

1 

13 
21 
37 
48 

62 
72 


37.08 
-6.280 


+(^0681 
-0.09   : 


^a97 
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IMK  THB  UPPEU  TRANSIT  AT  WASHINGTON. 


"Wi 


aabtactoD 
BanlTine. 


Jan. 


P^b. 


Mftr. 


0.9 
10.9 
20.9 
30.9 

9.8 

19.8 
29.8 
10.7 
20.7 
30.7 


Apr. 


9.7 

19.6 

29.6 

May    9.6 

19.6 

29.5 

June    8.5 

18.5 

28.4 

July    8.4 

18.4 
28.4 
Aug.  7.3 
17.3 
27.3 

Sept.  6.3 
16.2 
26.2 

Oct.  6.2 
16.1 

26.1 

Nov,    5.x 

15.1 

25.0 

Dec.    5.0 

15.0 
25.0 
34.9 


1^  Scoiffi. 
Kag.  3.4 


ASOBllSlOIl. 


h  m 
17   6 


996 
386 

306 


• 

24.78e 
25.681 
25.416 
25.781 
26.16e_ 

307 
26.563 
26.966^ 

308 


Mean  Place 
Sec  6,  Tan  6 


D^,  B««6 


27.363 
27.764 
28.132 

28.491 
28.830 
29.141 


3B1 
37B 
3B9 

339 
311 


29.423 

29.6681^ 
ao6 

80.035 
80.149 
80.213 
30.224:-? 

40 


30.184f 
80.094 
29.956 
29.779 
29.569 

29.33r 
29.094 
28.85:? 
28.626 
28.429 


90 
138 
177 
310 
232 

243 

242 

220 

197 

157 

2&.272  ,^ 
106 

28.167 

28.122  — 

28.14a  " 

28.224  ^ 
IM 

28.S74 

28.583 

28.846 


209 


tion. 


77 
67 


-43 

>/ 

58.04 
57.27 
56.7a 
56.34  "^ 
86.20  — 

4 

56.24 
56.47 
56.85 
57.37 
68.03 

68.79 
50.65 
60.61 
61.65 
62.77 

63.94 
65.13 
66.B3 
6T.51 
68.63 

69.66 
70.65 
71.28 
71.81 
72.10 

72.15 
71.92 
71.44 
70.70 
69.75 

68.61 
67.35 
66.01 
64:65 
63.84 

62.13 
61.07 
60.18 


28 
88 
82 

06 

70 

80 

90 

104 

112 

117 

119 
120 
118 
112 
100 

89 
73 
88 


48 

74 

98 

114 

128 
134 
ISO 
181 
121 

100 


25.198 
1.370 


67.02 
-0.987 


+0.085 
-0.09  . 


-0.014 
-0.97 


f  I>iaoaMia. 

¥ag.3.2 


Aaotfialon. 


h    k 
17    « 

8 

29.92 
30.19 
S0.5ft 
80.90 
81.50 

32.04 
82.61 
33.19 
33.70 
84.81 

84.81 
35.20 
35.64 
35.94 
36.17 


35.67 
85.30 
34.88 
34.40 
83.88 

33.33 
32.77 
32.22 
31.68 
31.19 

30.74 
30.37 
30.07 
29.87 
29.77 

29.77 
29.88 
30.10 


27 
37 
43 
61 
64 

67 
56 
67 
65 

60 

45 

38 
30 
23 
13 


36.80 
S6.3S|  ~~ 
36.31 
86.18 


5 

4 
IS 
22 
29 


37 
42 
48 
52 
85 

80 
86 

64 
49 
45 

87 
80 
20 
10 
0 

11 
22 


00ellli»> 

tion. 


+65  48 


tt 


341 
313 
270 
219 
100 


44.09 
40.68 
37.55 
34.85 
32.66 

81.06 
30.11  „ 
29.83  — 
80.25  *^ 
81.31  ^^ 

107 

82.98 


85.17 
87.82 
40.80 
44.05 

47.42 
50.83 
54.18 
57.36 
60.31 

62.96 
65.24 
67.10 
68.49 
69.40 

69.81 
69.69 
69.03 
«7.87 
66.19 

64.04 
61.46 
58.48 
65.19 
51.08 

48.05 
44.38 
40.82 


219 
205 


325 
337 

341 
335 
318 
295 
265 

228 

180 

139 

91 

41 

12 

00 

110 

HJ8 

215 

258 
298 
329 
351 


307 
350 


88.151       46.94 
2.441       +2.227 


+0.004       +0.033 
-0.09        -0.97 


ocSoictfla. 
V4r.  3.1-8.9 


Rlglit 
Asoenakm. 


h  im 
17  >0 


8 

59.381 

59.583 

59.815 

60.074 
60.353 

00.643 
60.936 
61.228 
61.515 
61.792 

62.054 
62.299 
62.524 
62.723 
62.895 


202 
232 
269 
279 
290 


292 
287 
277 
202 

246 
225 
199 
172 


51.31 
49.05 
46.92 
44.99 
43.37 

42.08 
41.19 
40.72 


40.71  — 
41.13  ^^ 

84 

41.97 


143 


100 

71 


63.038 
63.144 
63.215  ^ 
63.i5]i  -T- 
63.24r    * 

42 

63.205 
63.120 
63.012 
62.872 
62.707 

[62.524 
62.332 
62.142 
61.961 
61.79& 

61.665. 
61.568 
61.51L 
61.504i— 
61.545'  " 

80 

61.684 
61.769 
61.945 


n 

114 

140 
105 
183 

192 
190 
1^1 
103 
133 

m 

67 


136 
178 


Declina- 
tioa. 


+14  28 


tt 


220 
213 
193 
102 
129 


47 


f  43.15 
44.64 
46.38 
48.30 

50.82 
52.38 
54.41 
56.38 
58.23 

69.89 
61.35 
62.60 
63.60 
64.31 


118 
149 
174 
192 
202 

206 
203 
197 
185 
100 


140 

125 

100 

71 

43 


64.74 
64.86  — 
64.74  ^* 
64.27   *^ 
63.50  ^ 

100 


62.44 
61.10 
69.46 
67.58 
65.52 

53.32 
61.02 
48.71 


134 
104 
188 
200 
220 

230 
2S1 


59.984 
1.063 


49.77 
+0.258 


+0.055 
-0.08 


+0.004 
-0.98 


6  ([efoiiUi. 
Ma^.  3.2 


Rlglit 
AsB6ua|oiL 


304 


b     m 
17    11 

8 

43.949 
44.149  ^ 
44.884^ 
44.648** 
44.931  ^ 

.297 

45.22^ 
45.632 
46.887;  ^  * 
46.135^ 
46.42i  ^ 

273 

46.696 
46.94rf*^^ 
47.177^ 
47.S80***' 
47.562  ^^^ 

138 

47.690 

47.790 

47.853 

47.870 

47.859  " 
59 

47.800 

47.705  ^ 

47.574  ^^ 

47.413  ^•^ 

47.226[^^ 

202 

47.0241 
46.811  ^" 
46.600**^ 
46.397  ^ 
46.215  ^ 

153 


100 
63 
23 


46.062 
45.946 

45.874' 


no 

72 


22 
46.852  — 

45.878  ^ 

•  79 

45.957 
46.086^* 
46.268  "^ 


Decline 
tion. 


+24  55 


tt 


57.96 
55.29^^ 
52.78  ^* 
50.54^ 
48.66^* 

144 

47.22 

46.23 

45.78  — 

45^     * 

46.44  " 
106 

47.49 


48.98 
50.82 
52.96 
55.30 

57.76 
60.28 
62.77 
65.16 
67.41 

69.45 
71.23 
72.71 
73.89 
74.72 


149 

184 
218 
235 
240 

252 
249 
289 
225 
204 

178 

148 

118 

83 

48 


75.20 

75.30  — 
75.02  ^ 
74.38  ®* 
73.35  ^^ 

140 


71.95 
79.22 
68.16 
65.83 
63.29 

60.58 
57.82 
55.05 


178 
200 
238 
254 
271 

270 
277 


44.686 
1.103 


57.55 
+0.405 


+0.049 
-0.08 


+0.000 
^.98 
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APPAKENT  PLACES  OF  STABS,  1920. 


FOR  THE  UPPEB  TRANSIT  AT  WAfiHlNOTON. 


aahiactQii 
BtoTune. 


Jan.  0.9 
10.9 
20.9 
90.9 

Feb.    9.8 

10.8 
29.8 
liaz.  10.8 
20.7 
30.7 

Apr.  9.7 
19.6 
29.6 

May    9.6 

19.6 

29.6 

June   8.5 

18.5 

28.5 

July    8.4 

18.4 
28.4 
Aug.  7.8 
17.3 
27.3 

Sept.  6.3 
16.2 
26.2 

Oct.  6.2 
16.2 

26.1 

Nov.    5.1 

15.1 

25.0 

Dec.    5.0 

15.0 
25.0 
84.9 


rHereaUik 
Hag.  8.4 


Blglit 
AiQgrolon. 


h     m 
17  12 


s 

14.524 
14.728 
14.970 
15.249 
15.554 

15.875 
16.207 
16.540 
16.868 
17.181 

17.478 
17.749 
17.994 
18.205 
18.380 

18.516 
18.607 
18.656 
18.660 
18.616 

18.681 
18.491 
18.235 
18.037 
17.812 

17.568 
17.315 
17.063 
16.823 
16.604 


904 
942 
979 
309 
831 


928 
813 
397 

371 
945 
211 
175 

lae 

91 
49 


44 

85 

180 
106 
198 
325 
344 


353 
340 
219 
180 


16.415  ^^ 

16.164 

16.117  — 

16.124    ' 
06 


16.189 
16.309 
16.480 


190 

17X 


DocUiift- 
tton. 


+36  53 


tf 


53.97 
50.92 
48.10 
45.60 
43.49 


806 


911 
166 


^'^  109 
40.91   Z 

40.49  — 

40.65  *• 

41.40  " 

198 

42.68 


178 
230 


373 


997 


361 


44.40 
46.66 
49.18 
51.90 

54.79 
57.76 
60.68 
63.46 
66.07 

68.43 

70.60 
72.24 
73.58 
74.52 

75.08 

75.08  — 

74.70  ^ 

73.89  ^ 

72.60^ 
160 

70.91 


907 

174 

184 

94 

61 


68.81 
66.36 
63.59 
60.62 

57.47 
54.27 
51.12 


910 

946 
977 
307 
815 

890 
816 


u  Ophtiubl* 
Hag.  3.4 


AkmdsIoii. 


h     m 
17    17 


8 

5.337 
5.572 
5.840 
6.132 
6.445 

6.766 
7.092 

7.417 
7.738 
8.048 

8.347 
8.631 

9.134 
9.346 

9.528 
9.672 
9.782 
9.849 


986 


818 
891 


831 
810 


384 


340 
313 
189 


144 

UO 

67 


36 

9.875  — 

16 

9.850 
9.799 
9.703 
9.669 
9.409 


9.229 
9.037 
8.845 
8.663 
8.502 

8.373 
8.286 
8.243 
8.251 
8.316 

8.430 
8.596 
8.802. 


60 

96 

184 

160 
180 

109 
199 
189 
161 
199 

87 

J? 
8 

65 

lU 

166 
306 


DacUna- 
tioD. 


--24  55 


ff 


8.86 
9.01 
9.27 
9.60 

10.^ 
10.76 
ILll 
11.39 
11.66 

U.84 
11.99 
12.09 
12.19 
12.28 

12.37 
12.47 
12.60 
12.71 
12.86 

12.90 
13.12 
13.21 
13.26 
13.23 

13.18 
12.96 
12.70 
12.37 
11.98 

11.60 
11.18 
10.80 
liO.49 
10J25 

10.13 
10.14 
10.25 


15 
96 
88 
88 

41 

87 
85 

as 

96 
19 

15 

10 

10 

9 

9 

10 
18 
11 
15 
18 

13 
9 
5 

8 
10 

17 
96 


88 

49 
88 
H 
94 
13 

1 
11 


tTBcravUa* 
Hag.  5.4 


AioMMiniL 


818 


815 


h     tn 
17    17 


38.962 
39.157 
39.39a 
39J60 
39.952 

40.261 
40.579 
40.899 
41.214 
41.519 

41.808 
«2.e76 
42.318 

42,710  ^'^ 

141 

*2-Wl  109 
42.953 

43.014 

43.081  — 

43.006  * 


71.17 
68.20 
[65.44 
62.07 
60.90 


42.936 
42.826. 
42.678 
42.498 
^.292 

42.068 
41.882 
41.596 
41.369 
41.162 

40.986 
40.846 
40.752 
40.708 
40.719 

40.784 
40.900 
41.066 


110 
146 
180 


394 


997 
907 
176 

140 
94 
44 

11 
65 

116 

166 


Dtdloa- 
tlon. 


+32  33 


tt 


169 


997 
9» 
947 
907 
160 

'»«>107 

57.72  — 

67.80    • 

68.43  ^ 
U6 

69.69 
61.21 
63.23 
65.57 
68.15 

70.89 
73.68 
76.48 
79.10 
81^ 

83.87 
85.85 
87.62 
88.82 
89.76 


974 


970 

978 


196 
167 
180 

04 


9049  ^^ 
90.39  — 

90.07  '^ 


89.83 
88.15 

86  J» 
84.63 
82.31 
79.70 
76.86 

73.86 
70.79 
67.73 


74 

118 
167 


961 


800 


807 
800 


Hi«.2.S 


Rll^ 


898 
430 
478 
409 

501 
504 
497 
484 
466 

436 

406 


h     at 
17    18 

■ 
38.028 
38.371 
38.769 
39.208 
30.681 

40.178 
40.674 
41.178 
41.675 
42.169 

42.624 
43.060 
43.465 
43.830 
44.160 

44.417 

44.628 

44.776 

44.858  " 

44.873  — 
59 

44.821 
44.702 
44.524 
44.291 
44.016 

43.710 
48.386 
43.064 
42.766 
42.488 

42.267 
42.093 
42.003 


890 
967 

311 

148 


119 

178 


375 
306 

334 
339 
308 
273 
996 


164 
00 


18 

41.990  — 
42.061  ^ 

154 

42.215 

981 
800 


42.446 
42.746 


-55  27 


tt 


10.87 
9.35 
8.07 
7.07 
6.86 


159 

U8 

100 

71 

41 

5.82  — 
5.96" 
6.36  ^ 
7.02  •• 


7.90 

9.00 

10.30 

11.76 

13.35 

15.07 
16.86 
18.68 
20.60 
22.24 

23.86 
25.33 
26.55 
27Jbl 
28.14 

28.43 
28.36 
27.90 
27.07 
26.91 

24.45 
22.75 
20.86 
18.89 
16.89 

14.93 
13.10 
11.47 


UO 
190 
146 
189 
179 

179 
189 
188 
174 
109 

147 
191 


7 
46 

83 

116 
146 

170 


197 


196 


181 

16t 


Hean  Place 
Sec  8,  Tan  6 


15.581 
1.250 


54.69 

+0.751 


5.667 
1.103 


16.46 
-0.465 


39.895 
1.187 


71.06 
+0.639 


38.769 
1.763 


-1.453 


+0.042 
-0.06 


+0.010 
-0.98 


+0.073 
-0.07 


-0.006 
-0.98 


+0.044 
-0,07 


+0.008 
-0.98 


+0.099 
-0.07 


-0.017 
-0.98 
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FOB  THE  UPFEE  TRANSIT  AT  WASHINGTON. 


Wtshlnstoii 
MaanTune. 


Jan.  0.9 
10.9 
20.9 
S0.9 

Feb.    9.8 


Mtt. 


19.8 
29.8 
10.8 
20.7 
30.7 


Apr. 


9.7 

19.6 

29.6 

May    9.6 

19.6 

29.5 

June   8.5 

18.5 

28.5 

July    8.4 

18.4 
28.4 
Aug.  7.3 
17.3 
27.3 

Sept.  6.3 
16.2 
26.2 

Oct.  6.2 
16.2 

26.1 

Ifov.    5.1 

15.1 

25.0 

Dec.    5.0 

15.0 
25.0 
34.9 


h  OyMnehi, 
Mag.  4.3 


Right 
Amnion. 


li     m 

17   2a 

a 
28.592 
28.821 
29.068 
29.370 
29.677 

29.995 
30.316 
30.639 
30.959 
31.269 

31.568 
31.858 
82.118 
32.359 
32.572 


867 

807 
SIS 


SSI 


SIO 
390 


sas 


241 
318 


32.756  ^^ 

32.906 

33.019  „ 

33.091  ^ 

33.120  — 
11 


33.109 
33.053 
32.959 
32.829 
32.671 

32.493 
32.302 
32.110 
31.928 
31.766 


50 
04 

180 
166 

178 

101 
199 
183 
ft03 
139 


3L637 
31.546 
31.498  — 
31.502    * 
31.561  * 

110 

31.671 
31.830  ** 
32.034*^ 


DaeUna- 
tlon. 


-24    6 


f* 


4.70 
4.87 
5.15 
6.49 
5.88 

6.26 
6.60 
6.92 

7.18 
7.40 

7.53 
7.62 
7.67 
7.71 
7.73 

7.76 
7.79 
7.86 
7.92 
SM 

8.12 
8.21 
8.29 
8.34 
8.30 

8.23 
8.09 
7.85 
7.55 
7.21 

6.87 
6.50 
6.18 
5.93 
5.74 

^.65 
5.67 
5.84 


17 


84 
83 


18 

0 
6 
4 
3 
S 

8 

7 

6 

10 

10 

0 
8 
5 

4 
7 

14 
84 
80 
84 
84 

87 


19 
0 

3 
17 


0"  Ophiuoki. 

Mag.  4.4 


Right 


h     m 
17    22 

a 
32.227 
32.424  **^ 
32.662 
32.906 
33.176  ^ 


390 

364 
378 
360 


381 


83.459 
33.747 
34.037 
34.321 
34.599 

34.865 

35.116 

36.350 

35.561  *^* 

35.748^ 
167 

36.906^^ 

3Si»l  ^ 

36.123 

36.178 

36.194—. 


36.172 
36.112 
36.018 
35.892 
35.741 

36.671 
36.390 
35.266 
35.038 


00 
04 

136 
161 
170 

181 
18S 
176 
160 


34.877 

180 

34.747 
34.661 
34.597 
34.589  — 
34.629 


00 
54 

8 


34.715 
34.846 
35.018 


181 

173 


Daalina- 

tlOCL 


-K  4  12 


#* 


177 
108 
164 
185 

100 


70 
46 


36^ 
33.68 
31J0 
30.36 
29.01 

27*92 
27.13 
26.68 
26.68  — 
26.82  ** 

67 

27.39 
28.26 
29.37 
30.67 
32.13 


87 
Ul 

180 
140 
IM 

168 
166 

161 
141 
ISO 

IM 

97 
90 
01 
40 


44.98^ 
45.13  — 
45.11    * 


33.67 
36.26 
86.80 
38.31 
39.72 

4L02 
42.16 
43.18 
43.92 
44.58 


44.90 
44.46 

48.78 
42.89 
41.79 
40.47 
38.98 

37.36 
35.62 
33.84 


31 
46 
07 

80 
110 
133 
140 
103 

174 
178 


i 

Mag 


3.8 


Right 


h     m 

17  as 

9       , 

61.27 
61.65  ' 
62.09 
62.69 
63.11 


44 

60 


68.67 
64.24 
64.82 
66.39 
66.94 

66.48 
56.98 
67.44 
67.86 
68.23 

68.54 
68.79 
68.96 
59.05 
69.06 

68.99 
68.86 
68.66 
58.88 
58.06 

57.70 
57.32 
66.94 
56.58 
56.26 

66.97 

56.76 

66.64 

66.61  — 

55.67    • 
16 

56.82 

56.07 

56.39 


67 
66 
67 
66 
64 

60 
40 
43 

87 
81 

36 

17 

0 

7 

18 
31 
27 
88 
80 

88 
88 
80 
88 

36 

31 
13 


36 


0adin»- 

tioii. 


-60  36 


ft 


188 

186 

138 

04 

01 


58.87 
67.06 
65.60 
64.24 
63.80 

62.69  ^ 
62.40  — 
52.43  * 
62.77  •* 
53.40  ^ 

OS 

64.S2 
65.50 
56.90 
68.51 
60.29 

62.21 
64.22 
66.29 
68.36 
70JI4 

72,22 
73.90 
75.36 
76.49 

77.28 

48 

77.70 

77.71  — 
77,28  ^ 
76.46  *" 


lis 

140 
161 
178 
193 

301 
307 
306 
199 
188 

106 

146 

114 

70 


76.24 

78,68 
71,88 
69.76 
67.66 
65.30 

63.08 
60.97 
59.08 


181 
160 

186 
307 
330 


311 

104 


aAxsB. 
Mag.  8.0 


Right 


h      SI 

17    2p 


38.965 
39.303 
39.691 
40.196 

40.640 
40.984 
41.430 
41.878 
42.306 

«.722 
48.116 
43.488 
43.818 
44.113 


803 
848 

388 
416 
434 

444 

4M 
443 
438 
410 

394 
807 
836 
296 
363 


44.8663^ 
44.567 
44.715  ^ 
44.805  3j 

44.836  — 

81 


44.805 
44.717 
44.572 
44.380 

44.147 

43.886 
48.606 
43.325 
43.056 

42.814 


88 
145 
193 
338 
361 


380 
381 
309 
343 
^300 

42.614  ^^ 
42.468 
42.385 
42,370  — 
42.430  ^ 

132 

42.562 

300 
363 


42.762 
43.026 


Dedina- 
tioo. 


-49  48 


ff 


42.43 
41.13 
40.06 
39.21 
38.61 


130 

107 

85 

00 

37 


38.24  ^3 
38.11  — 
88.20  J 
88.49  '^ 
38.99 


39.67 
40.53 
41.56 
42.73 
44.02 

45.41 
46.90 
48.41 
49.93 
51.41 

{ 52.81 
54.08 
55.14 
66.01 
56.58 

56.87 
56.85 
56.49 
55.80 
54.84 

53.61 
52.16 
50.57 
48.87 
47.17 

45.52 
43.98 
42.59 


60 
06 

86 
108 
117 
139 
189 

140 
151 
153 
148 
140 

137 

106 

87 

57 


2 

86 

00 

96 

133 

145 
160 
170 
170 
165 

154 
189 


Mean  Place 
Sec  a»  Tan  6 


28.931 
1.096 


11.18 
-0.447 


82.680 
1.003 


82.11 
+0.074 


52.258 
2.038 


68.89 
-1.776 


89.273 
1.550 


51.47 
-1.184 


+0.073 
-0.07    ' 


-0.005 
•*0.99 


+0.069 
-0.06 


+4).0Ol 
^.99 


+0.108 
-0.06 


-0.019 
*0.99 


+0.092 
-0.06 


-0.012 
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APPARENT  PLACES  OF  STABS,  1920^ 


FOR  THB  UrnSR  TRANSIT  AT  WASHINGTON. 


Wj 


ashinffton 


Jan.  1.0 
10.9 
20.9 
80.9 

Feb.    9.8 


Mar. 


19.8 
29.8 
10.8 
20.7 
30.7 


Apr. 


9.7 

19.7 

29.6 

^y    9.6 

19.6 

29.5 

Jtme   8.5 

18.5 

28.5 

July    8.4 

18.4 
28.4 
Aug.  7.4 
17.3 
2t.3 

Septi  6.3 
16.2 
26.2 

Oct.  6.2 
16.2 

26.1 

Nov.    6.1 

15.1 

25.1 

Dec.    5.0 

15.0 
25.0 
34.9 


Xfiercvlii. 
ttag.  4.S 


Rl^l 


b     ti 
17    27 


s 

99.506 
29.691 
29.913 
30.165 
30.441 

90.734 
31.036 
31.340 
31.643 
31.938 

82.220 
32.484 
82.727 
32.943 
33.129 

38.282 
33.475 


185 


yn 


304 


286 


364 

216 

188 
168 


117 
76 


38.511  — 
33.506    ^ 

83.4fi0  ^ 
83.373  "* 


33.248 
38.091 
32.907 

32.708 
82.486 
32.270 
32X)00 
81.867 

31.701 
«1.571 
31.488 
31.441  — 
31.462  " 


125 
167 
184 
204 

215 
218 
310 
IM 
166 


180 

88 


31.514 
31.628 
31.779 


108 
166 


DMlitep 
tion. 


-f  26  10 


tt 


378 
266 


186 
164 

106 
JW 

1 

68 
102 

146 
186 
216 


13.63 
10.90 

8.34 

6.04 

4.09 

2.55 
1.50 
0:97 
OX 
1.51 

2.53 
o.y9 
5.84 
7.99 
10^38 

12.93 
15.62 
18.11 
20.61 
22.99 

25.16 
27.07 
26.72 
SOjOS 
81.01 

3L62 
81.85  — 
81.69  '• 
81.16  ^ 
80.22 


256 


258 
280 
288 
217 


181 


181 
08 
61 


181 


28.91 
27.24 
25.24 
22.96 
20.42 

17.72 
14.94 
12.14 


167 
200 

228 
254 
270 

278 
280 


XSoorsll. 

Itag.  1.7 


Itlghl 


17    38 


10.017 


350 
981 

890 

C^9 


10.267 
1^.»8 

10.878 
11.221 

11.579 
11.942 
12.809 
12.673 
13.027 

• 

13.371 
13.697 
14.003 
14.282 
14.532 

14.748 

14.924 

15^7 

16.142. 

15.180  — 
11 

15-109  ■  ^ 


868 

867 
364 
364 
844 

826 
306 
270 
360 
'^16 


^76 

188 

85 


15.002 
14.866 
14.675 


.107 
106 
181 


•304 


14.471 ' 


14.260: 


331 


14i»7 
13.816 


283 
211 

18.624  *" 

13.467 
13.352 
13.292 
13.285  — 
13.841 


115 

60 
7 


414 


18.455 
18.625 
13.846 


m 


DMltna- 
Uon. 


-37    2 


ft 


40.^ 
89.67 
89.20 
88.91 
88.73 

88.69 
38.75 
88.92 
«^.16 
39.47 

39.86 
40.81 
40.82 
41.42 
42.07 

42.77 
48.63 
44.83 
45.15 
45.96 

46.72 

47.44 
48.08 
4&51 
48.82 

48.96 
48.88 
48.60 
48.14 
47.50 

46.70 
45.78 
44.81 
48.80 
42.84 

41.92 
41.18 
40.46 


60 
47 
98 

18 

4 

6 
17 

98 
82 
80 

46 

61 
60 
66 

70 

76 
80 
82 
80 
77 

78 
60 
48 
U 
18 


46 

04 
80 

83 

87 

101 


/S^iaooais. 
Mag.  3.0 


Mfht 


17  as 


9 

35.639 
86.834 
38.089 
86.397 
86;746 

87.124 
87.524 
37.985 
88.343 
38.740 

89.114 
39*458 
39.767 
40.030 
40.244 


185 
265 


848 
878 

400 
411 
406 
387 
-374 


344 

908 

303 

314 

160 

40.404 

40.505  °: 

40,546  — 

40.530  ** 

40.454  ^ 
186 


40.318 
40.128 
89.891 
99.611 
88.296 


100 
337 
380 
315 
340 


88.966 

38.603.*** 

88.245?" 

37.900^ 

37.576  ^ 
988 

37,286; 

87.041  j„ 

86.852  ^ 

86.728  !: 

86.666  — 

86.680 
86.762 
86.018  }^ 


83 


DMlIllft- 
tioo. 


+52  21 


pf 


86.99 
82.69  **• 
29.43  "• 
26.63^ 
d4.29^ 

189 

22.47,^ 

21.26^2 

20.71-^ 

20.81  ^ 

21.67  '• 
187 

22.94 

24.85 

27.22 

29.98 

33.02 

86.27 
89.69 
42.89 
46.09 
49.12 

61,88 
64.32 
66.40 
68.05 


181 
287 
276 
804 


8S2 
880 
320 
808 
276 

244 
208 
165 

69.26  ^•^ 
70 

89.96 
60,18  — 
69.89  ** 
69.08 
67.76 


81 
188 

in 


66.99 
63.74 
61.07 
46.05 

44.77 

41.83 
37.81 
84.81 


825 
267 
802 


844 


851 

850 


a  Opbindii. 
Mag.  2.1 


Right 


17   ai 

a 
12.646 
12.832  ^* 
13.049  ^^ 
13.295^ 
13.662  ^ 

379 

13.841 
14.129  ^ 
14.419  ^ 
14.708^ 
14.990  ^ 

371 

15.261 
15.516  ** 
15.754  ^ 
16.971  ^^' 
16.160  ^* 

162 

16.322  ,^ 

127 
02 

16.541 
16.596 
16.612  — 

22 

16.590 
16.526  ^ 


96 
130 
156 
176 


180 


16.428 
16.298 
16.142 

16.966 
16.777 
15*586  ^^^ 
16.402  *^ 
16.234  ^® 

145 

16.089  ,^ 

14.981  ^ 

14.913  !! 

14.886  — 

14.910  ^ 
71 

14.981  - 

16.097  J" 

16.258  *^ 


Deelfoa- 
tton. 


+12  36 


n 


64.60 
62.45 
60.40 
68.53 
56.93 

66.64 
64.73 
64.24 
64.15  — 
64.50    ^ 

75 

56.26 


215 
205 
187 
160 
129 


91 
40 


66.35 
67.75 
69.40 
61.26 

63.21 
65.22 
67.23 
69.18 
71.02 

72.67 
74.17 
75.46 
76.49 
77.27  ^* 

52 
77.79  ^ 
78.04  — 
77.98  • 
77.65 
77.01 


110 
140 
165 
1S6 
105 

201 
201 
195 
184 
1«5 

150 
120 
103 


33 

64 

92 


76.09 
74.90 
73.42  "® 


no 


71.72 
69.81 

67.77 
65.59 
63.40 


170 
101 

204 

218 
219 


MecBi  Place 

Sec  6,  Too  6 


80«294 
1.114 


18.80 
+0.491 


10.446 
1.253 


48.04 
-0.756 


87.456 

'i;638 


86.27 

+1.297 


18.209 
1.025 


61.88 
^+0.224 


IM,IM 


+0.048 
^.06 


+0.005 
«0.99 


+0.081 
-^.06 


-4).0O7 
^.99 


-M).027 
-0.06 


+O.012 
•^.99 


+0.056 
-0.06 


4O.002 
-*0.99 
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FOR  9BB  VrfSR  TkttXfBn  JiT  "WASHZKOtOH. 


467 


'«ahteKt4Mi 
eanTune. 


Jan.  1.0 
10.9 
20.9 
30.9 

Feb.    9.8 


Mar. 


19.3 
29.8 
10.8 
20.7 
30.7 


Apxi 


9.7 

19.7 

29.6 

May    9.6 

19.6 

29.5 

June    8.5 

18.5 

28.6 

July    8.4 

18.4 
28.4 
Aug.  7.4 
17.3 
27.3 

Sept:  6.3 
16.2 
26.2 

Oct.  6.2 
16.2 

26.1 

Nov.    6.1 

16.1 

26.1 

D«c.    6.0 

16.0 
.26.0 
34.9 


^.3U{ 


ABMoioo. 


M 


17    82 


69.874 
e0«08(t 

6asi9 

•0.682 
60.865 

61.160 
61.462 
61.766 
62.068 
62.864 

62.650 
62.924 


3M 


63.180 

63.416 

63.62«**^ 
IM 

63.8ia  J.. 
63.963^ 
64.079; 
64.157  „ 
64.194-^ 

64.19X 
64.147 
64.064 
63.947 
63.802 

63.634 
63.45a 
63v269i 
63.092 
62.933 

«2.800! 
62.902 
62.648^ 
62.641  — ' 
62.682:  ^ 


44 

S3 

117 
14S 


DtettBa* 

tioo. 


-15  20 


r/ 


184 
177 
169 
139 


62.774i 
62.912 
63.092 


138 

180 


51.72 
62.66 
63.^3 
83.71 
64.84 

64.89 
65.34 
66.63 
65.79 
66.80 

65.66 
65^68 
65X)1 
64.66 
64.06 

63.63 
63.02 
62.62 

62.07 
51j66 

61.31 
61.01 
80.75 
60.54 
60.95 

60.1:9 
6a04 
49.«2 
49.82 

49.75 

49.7S 
49.77 
49.89 
50.12 
60.46 

».89 
51«42 
62.04 


64 
87 


61 

46 

96 
16 

14 

tt 
67 
46 


51 
80 
46 
41 
66 

60 
16 
91 
16 
16 

U 

19 
16 

7 

2 

4 

12 
93 
34 
48 

68 
63 


Mag.  3^8 


Btelt 


976 


h    'xn 
17    p7 

i  I 
10.963 
ll.lM  *^ 
11.869 
11.684 
11.947  "? 

669 

12.286. 
12.64ii"* 
18.013  ^ 
18.881 
13.74^ 

i848 

14.98^ 
14.404 
14.694  ^ 
14.948^ 

16.161  *:' 

•  166 

16.827  _ 

15.443  " 

15.610  J! 

15.623  — 

16.481  ** 
64 

16.887 

15.24ai  *^ 


188 
999 


D6(dtn»- 

UofL 


+46    2 


ff 


806 
978 


166 

197 
64 

0 

68 

196 

m 


16.065 
14.820 

14.66SJ"*^ 


14.277 
13.975  ^ 
18.66a  *^ 
13.3681'* 
18.087^ 

|961 

12.8S» 
12.622^ 


i2.4ei 

12.864 
12.309/ 

12.385' 
12.405 
12,547 


218 
168 

t07 

16 

80 
149 


64.63 
61.83 
48.24 
46.46 
48.11 

41.26 
39.99 
89.86 
89.85 
89.98 

41.tl 
42.98 
45.22 
47.85 
60.76 

63.88 
67.09 
60.80 
43.44 
66.41 

^15 
71.69 
73.68 
75.88 
70.64 

77.45 

1 77,78  — 

77.62  ^* 

TOM  •* 

75.84  ''' 
161 

74.23 


619 


691 
691 

814 
967 
974 

244 

909 

176 

196 

61 


72.17 
69.70 
66.89 
63.79 

60.49 
57.09 
63.70 


206 
247 
281 
310 


wiBiaoOttli.' 
)i6g.4:9 


ITii     « 


880 


840 
330 


h      Hi 
17     87 


«  , 
21.2$ 
21.45 
21.79 
82.2:1 
22.73 

23.29 
23.90 
24.64 
25.19 
25.8^ 

26.41 
26.96 
B7,44 
27.84 
28.14 

28.8d 
2a47 
28.^ 
28.89 
28.18 

2r.90 
27.52 
27.07 
2e.6d 
25.97 

«.84 
'24.?(| 
24.0e| 

22.83 

t 

21.7» 

21.37 

21.06 

^0.8« 

20.80 
20;94 


99 

84 
49 

61 
67 

61 
64 
66 
66 
69 

66 
46 

46 
86 
91 

19 

6 
21 


88.74 

35i48 

82.67 

180.12 

166 

28.22 
26.94 
26.82  — 
26.39 

[27.12 


46 

62 
68 

63 

64 
66 

'63 
69 
66 

49 
41 
82 

90 
8 

3 
14 


BAdblft- 

-    tkML 


i/Ptvoali. 
Mag.  3.6 


'Right 


-f68  47 


tt 


42.22 


918 


7 

76 
137 


28.49 
30.42 
82.85 
85.68 
38.82 

42.16 
1 45.60 
49.04 
62.40 
55.67 

68.49 
61.08 
63.80 
65.09 
66.41 


166 

946 


814 

834 

844 
336 
317 
992 


989 

999 

176 

189 

83 

67.24  3^ 

67.65  — 

67.34  *^ 

66-69  ^* 

65^3*^ 
177 


63.66 
61.32 
68.65 
55.60 
62.28 

48.75 
45:14 
41.64 


224 
297 
305 
882 
868 

661 

680 


h 
17 


m 
87 


8 

61.24 

6I;63 

62.10 
52.64 
63.22 

53.84 
64.48 
55.13 
65.78 
66.4^ 

67.03 
57.62 
68.17 
58.66 
59.10 


68.64 
68.20 
67.75 
57.82 
66.92 

56.56 
60.81 
60.14 
66.06 
56.08 

66.22 

66.46 
66.79 


39 
47 
64 

68 
02 

64 
65 
65 

• 

64 

61 

69 
65 
49 
44 
37 


30 

21 

13 

3 


69.47 
69.77 
69.93 
60.11 
60.14  -^ 

60.08 
69.94 
69.71 
69.41 
59.05 


14 
23 
80 
86 
41 


44 

45 
43 
40 

34 

27 

17 

8 

2 
14 

24 
33 


DecUna- 
tlon. 


-64  40 


tt 


66.51 
63.40 
61.53 
59.95 
58.69 

57.78 
57.22 
57.00 
57.13 
57.69 

58.87 
59.43 
60.79 
62.89 
64.23 

66.21 
68.34 
70.56 
72.78 
74.97 

77.07 
78.99 
80.67 
82.03 
83.06 

8^.69 

83.88 
83.62 
82.^ 
81.76 

80.21 
78.86 
76.20 
73.87 
71.48 

68.99 
66.62 
64.40 


211 
187 
158 
126 
91 


56 
22 

13 
46 
78 

106 
186 
160 
184 
196 

218 
229 
929 

219 
210 

192 
108 
186 
103 
63 

10 

26 

.  72 

114 

156 

186 
215 
233 
244 
244 

237 
222 


Mean  Place 

Sec  6,  Tan  6 


60iS41 
1.037 


67.27 
-0.274 


12.407 
1.^1 


63;84 
4*1j037 


25.078; 
2.765 


42.06 
+2.578 


62.665 

2.339 


76.14 
-2.114 


40.068 
-0.06 


-0.002 
M).99 


+0.034 
-0.04 


40.007 


-0.007 
-0.04 


4-0.017 
-1.00 


+0.117 
-"0.04 


-0.014 
-1.00 


458 


APPARENT  PLACES  0 J  STABS,  1920. 


FOR  THi;  UFFSB  TRANSIT  AT  WASHINGTON. 


Washinnoo 
MMBTime. 


Jan.  1.0 
10.9 
20.9 
30.9 

Eeb.    9.9 

19.8 
29.8 
Mar.  10.8 
20.7 
30.7 

Apr.  9.7 
19.7 
29.6 

May  9.6 
19.6 

29.6 

June   8.5 

18.6 

28.5 

July    8.4 

18.4 
28.4 
Aug.  7.4 
17.3 
27.3 

Sept.  6.3 
16.3 
26.2 

Oct.     6.2 

16.2 

26.1 

Nov.    5.1 

15.1 

25.1 

Bee.    5.0 

15.0 
25.0 
35.0 


Mean  Place 
Sec  a»  Tan  S 


/SOyUaeki. 

Hag.  2.9 


Rlsht 


h     m 
17    89 


ai4 


37» 


8 

80.719 
30.901 
31.115 
31.356 
31.616 

31.891 
32.175 
32.462 
32.747 
33.028 

33.801 
33.562 
33.805 
34.029 
34.229 

172 

34.542  jQ^ 

34.648 

34.719 

34.748  — 

9 

34.739 


387 
286 
281 
278 

201 
248 
224 


34.692 
34.607 
34.489 
94.o4«i 

34.176 
33.995 
33.811 
33.631 
33.467 


47 
86 

118 
148 

187 


181 
164 
180 
184 
188 

33.329  j^^ 

33.221 

33.153 

33.130  — 

33.153  ^ 
88 


33.221 
33.337 
33.493 


118 

166 


DwttDft- 
tlon. 


4-  4  35 


tf 


62.67 
60.95 
59.27 
57.75 


172 
188 
162 
184 


56.41 

180 

55.32 
54.54 
54.09 
54.01  — 
54.27 


78 
46 

8 


54.86 
55.76 
56.90 
58.26 
59.76 

61.38 
63.02 
64.65 
66.24 
67.73 

69.10 
70.30 
71.34 
72.21 
72.87 

73.33 
73.58    3 
73.61  — 
73.42  ^ 

40 
88 


60 

00 
114 
188 

160 
182 

184 
168 
168 
140 
187 

120 

104 

87 

86 

46 

26 


73.02 

72.39 
71.54 
70.46 
69.19 
67.74 

66.15 
64.44 
62.69 


86 
108 
127 
146 
160 

171 
176 


31.202 
1.003 


58.89 
+0.080 


+0.059 
-0.04 


0.000 
-1.00 


Mag.  3«1 


mgat 


h     m 
17    41 


8 

58.831 
59.075 
59.361 
59.680 
60.027 


244 


810 
847 
88« 


847 


60.99i 
60.766'^ 
61.144  ^^ 
61.522  ^ 
61.895  ^ 


62.257 
62.604 
62.932 
63.234 
63.608 

63.746 
63.943 
64.096 
64.201 
64.254 

64.264 
64.203 
64.104 
63.960 
63.777 

63.866 
634»7 
63.102 
62.874 
62.666 

62.490 
62.357 
62.276 


274 
238 

197 

168 

106 

68 

0 

a 


U4 

itt 

211 


235 


208 

17« 

188 
81 


62.252  — 
62.291.  ® 

100 

62.891 

168 
212 


62.549 
62.761 


Dfottna- 
tioii. 


-40    5 


tf 


42.80 
41.93 
41.22 
40.64 
40.22 

39.95 
89<81 
39.78  — 
39.87    • 

21 
80 


87 
71 
68 

42 

27 

14 


40.08 

40.88 

40.78 
41.28 
41.89 
42.60 

43.88 
44.24 
45,17 
46.13 
47.11 

48.06 
48.95 
49.74 
60.39 
60.88 

61.16 
61.22 
61.04 
60.65 
60.02 

49.21 
48.24 
47.16 
46.01 
44.86 

43.73 
42.69 
41.76 


40 

81 

71 
78 

88 

98 
06 
98 

96 

80 
79 


IB 


81 

07 
108 
116 

116 
U8 

104 


59.337 
1.307 


60.60 
-4^.842 


+0.083 
-0.03 


•^).004 
-1.00 


ItRoioalla. 
Mag.  3.6 


Riglt 


h  m 
17  43 


8 

18.774 
18.942 
19.149 
19.388 
19.665 

19.942 
20.241 
20.645 
20.862 
21.153 

21,443 
21.718 
21.972 
22.202 
22.402 

22.668 
22.700 
22.790 

22.842 
22.847 


188 

207 


287 


807 
801 


276 
264 
280 
200 

186 


182 

00 

62 

5 


219 


22.808 
22.730  "^ 
22,612  "* 
22.458  ^•^ 
22,278  ^ 


1S2.072 
21.853 
21.629 
21.409 
21.203 

21.024 
20.878 
20.774 
20.712 


206 
170 

146 

lOi 

83 

0 


20.703  — 

42 

20.745 


20.836 
20.974 


91 
188 


Podlna- 
tton. 


+27  45 


rt 


62.05 

69.24** 

66.60** 

64.20^ 

62.13 

60.47 

^.32 

48.68 

11 

48.67  — 
49.02  *• 


us 

64 


142 
181 

217 


61.36 
63.17 
66.34 
67.74 

60.32 
62.97 
66.65 
68.27 
70.74 

73.03 
75.09 
76.84 
78.28*** 


282 
247 


176 


79.41 


118 
72 


80.13 
80.47  — 
80.43    * 
79.97  ^ 
79,11 


128 


77.88 
76.24 
74.28 
71.99 
69.48 

66.74 
63.90 
61.04 


164 
190 
220 

261 
274 


384 


19.614 
1.130 


69.79 
+0.627 


Mag.  4.9 


Rl^ 


h     m 
17    43 


s 
16.71 
16.93 
17.28 
17.76 
18.82 

18.98 
19.68 
20.43 
21.18 
21.92 

22.62 
23.25 
23.82 
24.29 
24.66 

24.90 
26.03 
26.03 
24.92 
24.68 

24.34 
23.89 
23.35 
22.72 
22.03 

21M 
20.63 
19.76 
18.90 
18.26 

17M 
UJa7 
16.46 
16.06 
16.78 

16.63 
15.63 
16.76 


22 
35 
47 
57 
88 

70 
76 
76 
74 
70 

68 
57 
47 
38 
26 

13 
0 
11 
24 
84 

46 
64 

83 

80 
78 

77 
77 
77 
78 
68 

61 
61 
41 
27 
16 

0 
U 


+72  11 


f# 


19.S1 

16.82 

12:53 

9.58 

7.07 
107 

6.10 

3-75  t: 

8.06™ 
3.03  — 
3.67  ~ 


4.05 


6.80 

9.16 

11.83 

16.02 

18.82 
21.73 
25.16 
28.51 
81.69 


IBS 


277 


341 


336 

SIS 


183 


294 

84.63 

87.25 

89.61 

4i.34 

42.73** 
80 

48.62 

44.00  — 

43.86   " 

48.19  ^ 

41.99"^ 

170 

40.29 
38.11 
35.50 
32.51 
29.23 

25.72 
22.12 
18.53 


218 
261 


361 


3» 


2L4S8 
8.269 


18.52 
+3.113 


+0^047 
-0.03 


+0.003 
-^1.00 


-0.021 
•-0.03 


+0.015 
-1.00 


PLAGES  OF  STAJtS,  1920. 
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FOB  THE  irPPSB  TRANSIT  AT  WASHINGTON. 


•shlnctoii 
MB  Tim*. 


J«B.  1.0 
10.9 
20.9 
30.9 

Feb.    9.9 


Mtf. 


19.8 
29.8 
10.8 
20.7 
80.7 


Apr. 


9.7 

19.7 

29.6 

May    9.6 

19.6 

29.6 

Juae    8.5 

18.5 

28.5 

July    8.4 

18.4 
28.4 
Aug.  7.4 
17.8 
27.3 

Sept.  6.3 
16.8 
26.2 

Oct.  6.2 
16.2 

26.1 

Kov.    5.1 

15.1 

25.1 

Bee.    5.0 

15.0 
25.0 
35.0 


7Dfklil«kl* 

Hag.  3.7 


AMtSSoo. 


17    43 


62.365 
52.644 
62.766 
62.994 
58*254 

68.526 
63.809 
54.005 
64.381 
64.663 

64.967 
56.198 
66.445 
66.673 
55.876 

66*062 
56.199 
•66.311 
56.386 


37» 


374 


247 


lie 

147 

112 
75 


36 

66.421  — 

3 

66.418 
56.375 
56.295 
56.181 
56.088 


66.874. 
55.605 
66.511 
56.332 
55.168 

56.027 
64.918 
O4.os9 
54.823 
64.843 

64.910 
55.023 
65.176 


48 

80 

U4 

148 

164 

1» 
184 

179 
184 
141 

108 
80 

20 
87 

lU 


DaolltM- 
tioo. 


•f  2  44 


#f 


15.01 
13.40 
11.83 
10.37 
9.M) 

8j06 
7.31 
6.87 


U7 
148 


104 

78 
44 


6.77  — 
7»02  * 


7.55 

8.39 

9.48 

10.76 


108 


12.18 

13.70 
15.26 
16.80 
18.80 
19.71 

21.00 
22.13 
23.U 
23.91 
24.52 


148 


184 

180 
Ml 
120 


UB 
86 
80 
81 
44 


Sg^ 


Amiibmoq. 


424 
4tt 


b      |B 

17    62 

4 

t 

6.625 
6-787 
7.021 
7.318 

7.668 

a061 
8.485 
8.928 
9.377 
9.820 

487 

10.247 
10.645 
11.006 
11.321 
11.583 

11.786 
11.924 
11.997 
12.000  — 
11.987 


815 


138 
73 
3 


tkn. 


181 


24 
6 


24.96 
25.20 
25.25  — 
25.09  ^ 
24.73 


88 
88 


24.17 
23.89 
22.42 
21.25 
19.91 

18.^ 
16.83 
15.18 


78 

97 

117 

184 

140 

188 
188 


11.806 
11.611 
11.369 
11.066 
10.710 

10.332 
9.932 
9.524 
9.121 
8i735 

8.881 
8.070 
7.815 
7.625 
7.507 

7.466 
7.504 
7.619 


108 
362 


848 
-878 

«0O 
808 
408 


854 


811 
25ft 

100 

118 

41 


88 


148 

81 


lU 


801 


+66  52 

tf 

67.26 
63.79  ^^ 
60.49 
67.61 
64.96 

62.90 
61.46 
60.64  ^^ 
60.«  — 
41.02  " 

IM 

62.18 
63.92 
66.17 
68.86 
61.87 

65.12 
68.60 
71.92 
76.29 
78.61 

81.50 

84.20*^ 

86.67*^ 

88.63*^ 

90.04*** 

108 

91.07 
91.60 
91.62  — 
91.11  ** 
90.08**^ 

184 

88.64 
86.52 
84.06 
81.21 
78.03 

74.62 
71.08 
67.68 


toSoteoHa. 
Hag.  6.6 


AfOttSion. 


248 


318 
341 

364 
388 


17    62 


• 
10.767 
10.926 
U.124 
11.367 
11.616 

11.894 
12.188 
12.488 
12.790 
18.090 

18.381 
18.669 
13.918 
14.164 
14.362 

14.64a 

14.681 
14.784 
14.844 


180 


3» 


300 

801 

278 
280 


tton. 


3 


270 


288 


178 

141 
108 

80 


14.863  — 

28 

14.838 


14.771 
14.663 
14.621 
14.347 

14.160 
13.986 
13.717 
13.501 
13.298 


87 
108 
142 

174 
107 


214 

210 
216 
208 
178 

18,180  ^^ 
12-862  „ 

63 

12.799 

12.784  — 
88 


86 


12.819 
12.904 
18.035*** 


+26 

45.62 

42.92 

40.36 

38.00 

85.97 
188 

84.84 

33.17  ^ 

82.62   ^ 

82.39  — 

32.78  * 

01 

83.69 
36.05 
36.83 
38.92 
41.29 

43.83 
48.46 
49.U 
61.71 
64.19 

56.49 
58.66 
60.86 
61.84 
63j01 


188 

178 


287 


$6  J>iaooiiia. 

Mag.  5.0 


Blgtt 


248 

280 


207 

100 

148 

U7 

81 

63.82^ 

64.24 

64.29  — 

63.96  ** 

68.20  " 
111 

62.09 

60.60 

68.76 

56.62 

54.21 

61.61 
48.89 
46.14 


140 

184 
214 

241 

260 

272 
278 


h 
17 


92 


f 
64.88 
56.20 
65.60 
66.16 
56.88 

67.71 
58.64 
69.61 
60.61 
61.60 

62.65 

63.41 
64a7 
64.81 
65.31 

65.65 
65.82 
65.83  — 

65.67  *• 

82 

47 


22 

40 
68 
72 
88 

OS 

07 

100 

00 

06 

88 
76 
64 
60 
34 

17 


65^35 

64 J8 
64.27 
63.62 
62.67 
61.73 


61 
76 
86 
04 


«102 


60.71 

69.66 
68.59 
67J62 
66.49 

66.62 
64.65 
63.90 
63.28 
62.82 

52.56 


106 
107 
107 
103 
07 


87 
75 
62 
46 
27 

9 


52.46  — 


62JM 


10 


DediDa- 
tlon. 


+76  58 


tf 


346 


176 


308 


29.61 
26.05 
22.77 
19.81 
17.26^ 

208 

15.23 
13.79  ^2 
12.99  ,, 
12.85  — 
13.39  " 

116 

14.66 
16.30 
18.56 
21.24 
24.26 

27.51 
30.89 
34.31 
37.67 
40.90 

43.89 
46.59 
48.96 
50.90 
62.42 

63.46 
53.99 
54.00  — 
53.60  ^ 
52.47  ^ 

163 

50.94 


838 
842 


828 


270 


105 
162 
108 


64 


48.03 
46.47 
43.63 
40.47 

37.08 
33.55 
30.02 


201 
246 
284 
816 
330 

358 
868 


Meaa  Place 
Sec  6,  Tan  8 


52.835 
1.001 


10.92 
+0iM8 


8.798 
1.831 


65.40 

+1.633 


11.572 
1.113 


42.70 
+0.489 


61.730 

4.437 


27.63 
+4.323 


D^a,  J>ma 
I>^,D«8 


+0.060 
-0.08 


0.000 
-1.00 


+0.021 
-0.01 


+0.004 
-1.00 


+0.048 
-Oi)l 


+0.001 
-1.00 


-0.053 
-0.01 


+0.009 
-1.00 
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APPABENT  PLACES  OF  STABS,  19^0. 


PDR  THB  UTPBR  TRASRT  AT  WASHINGTON. 


Wuhinxton 
Mean  Time. 


Jan.  1.0 
10.9 
20.9 
80.9 

Feb.    0.9 

19.8 
28.8 
Maar.  10.8 
20.8 
80.7 

Apr.  9.7 
19.7 
29.6 

May  9.6 
19.6 

29.6 

June   8.5 

18.6 

28.5 

July    8.4 

18.4 
28.4 
Aug.  7.4 
17.3 
27.3 

Sept.  6.3 
16.3 
26.2 

Oct.  6.2 
16.2 

26.1 

Nw.    6.1 

15.1 

25.1 

Dec.    5.0 

15.0 
25.0 
35.0 


(^Berottlia. 
Hag.  4.0 


Ri^ 


h 
17 


m 
53 


29.445 
29.600 
29.802 
80.043 
80.816 

30.616 
80.^2 
81.259 
31.600 
81.917 

82.284 
82.534 
32.813 
83.064 
83.282 

83.462 
83.603 
33.698 
83.746 
83.747  — 

83.698 
83.607 
83.467 
83.291 
33.082 

32.847 
32.596 
82.337 
82AK2 
31.841 


155 
d» 

341 

279 
800 

3ie 

827 
831 
827 
817 

800 
279 
251 
218 
180 

141 

•5 
48 


01 

140 

m 

200 

2S6 

251 
250 
255 
241 
217 


31.624 

81.440^^ 
31.299 
81.208 
31.167  — 

16 

31.183 
31.253 
81.376 


70 
128 


Mean  Place 
Sec  8,  Tan  8 


tkML 


+87  15 


ff 


287 
280 
185 


154 
200 
288 


39.74 
36.66 
83.72 
81.05 
28.75 

26.90 

25.66 

24.82  !: 

24.67  — 

25.12  ^ 
KM 

26.13 

27.67 

29.67 

32.05 

84.73 

37.61 
40.61 
43.64 
46.63 
49.49 

52.14 
54.54 
66.62 
68.86 
69.71 

60.65 
61.16 
61.19 
60.78 
69.92 

58.61 
66.87 
64.73 
62.24 
49.47 

46.47 
43.36 
40.20 


300 
303 
290 
286 
105 


240 


174 

1^5 

04 


50 

_4 

41 

86 
181 

174 
214 
240 
277 
800 

812 
815 


80.548 
1.257 


37.21 
40.761 


40.041 
^.01 


40.001 
-1.00 


Hag.  3.5 


Riglit 


b     in 
17    $4 


180 
214 
240 


277 


287 
293 
205 
202 


276 


246 


S 

36.884 
87.064 
87.278 
37.618 
37.780 

88.057 
38.344 
88.637 
88.932 
89.224 

89.600 

89.785 
40.046 
40.291 
40.512 

40.710 
40.875 
41.007 
41.100 
41.154 

41.167 
41.139 
41.071 
40.966 
40.831 

40.672 
40.'M7 
40.316 
40.135 
39.970 

39.828 
39.717 
39.646  , 
39.617  ~ 
39.637  * 

66 

39.703 
39.815 


106 


166 

132 

«S 

54 

IS 


28 


106 
135 

150 

175 
181 
181 
165 
143 

Ul 
71 


112 
153 


tton. 


-  9  45 

48.48 
49.36  " 
60.25  "* 
61.09 
61.84 

52.46 
52.91 
63.18 
63.23 
58.08 

62.72 
52.19 
61.61 
60.71 
49.84 

4o.v9. 
47.14 
46.32 
45.56 

44.88 
44.31 
43.83 
43.^ 
48.13 

43.91 
42.76 
^^.69 
42.71 
42.79 

42.98 
43.26 
43.66 
44.16 
44.78 

45.60 
46.32 
47.21 


64 

78 
61 

46 

37 

6 

15 

86 

88 

68 
80 
87 
00 

91 
80 
82 
76 
68 

57 
48 
40 
80 
22 

15 

2 

3 

8 
19 

38 
40 
80 
69 
73 

82 

80 


{  Beroidii. 

Hag.  3.8 


37.300 
1.016 


58.72 
-0.172 


Rid* 


h     tn 
17    64 


187 
196 


8 

88.497 
88.654 
38.860 
39.082 
89.342 


89.624 
89.920^ 

40.227*^ 

40.685^ 

40.841** 
207 

41.138 

41.422** 

41.686^ 

41.927  ^* 

42.139  "^ 

181 

42.665^ 
42.625 

42.642  — 

28 

42.614 

42.643  ^ 
42.430  "• 
42.280  ** 
42.100** 

306 

41.895 

41.673^*® 

41.445  ^ 

41.219*^ 
212 


41.007 

40.817 
40.658 
40.542 


190 


150 
116 
72 


40.066 
-0.01 


0.000 
-1.00 


40.^0 

40.447  — 

26 

40.475 
40.563  ^ 
40.680^^ 


Becllii*- 

tiOZL 


429  15 


ff 


28.99 
90.57 
17.88 
16.^ 
13.81 


263 


346 

313 

170 


11.61  „ 

10.38" 

9.67; 

9.62  — 
9.91  ^ 


10.64 
12.24 
14.07 
16.26 
18.71 

21.96 
24.11 
26.88 
29.61 
32.22 

84.64 
96.82 
38.73 
40.31 
41.64 


140 

163 
219 
345 


275 
277 
273 
261 
242 


218 
191 
109 
138 
85 

42.39  „ 
42.87  ^ 
42.93-^ 
42.58  ^ 
41.82  '^ 

116 


40.66 
89.11 
37.20 
34.96 
32.46 

29.74 
26.90 
24.02 


155 
191 
224 
261 
271 


39.372 
1.146 


20.43 

40.660 


40.046 
-0.01 


40.001 
-1.00 


YDiaoonls. 

Mag.  2.4 


RlgU 
Aftwnstott. 


h     In 
17    64 


43.130 
43.286 
43.601 
43.773 
44.089 

44.444 
44.823 
45.219 
45.621 
46.019 

46.408 

46.764 
47.094 
47.386 
47.682 


156 
215 
372 
816 
855 


879 


402 


884 


861 

380 


346 

196 


47.828  ^^ 
47.970 
-^.062  ^ 

23 
48.074  — 

48.088  *• 

98 

47.940 
47.786  *** 
47.581  * 
47.329  ^ 
47.085^ 

322 


46.718 
46.371 
46.021 


342 
860 
845 


45.676 
45.345^ 

-303 

45.042 

303 


44.779 
44.563 
44.408 
44.316 


216 

155 

93 


J8 

44.298 
44.386  *• 
44.451  ^** 


+51  29 


0* 


342 


145 


168 


54.12 
50.70 
47.47 
44.53 
41.98 

39.96 

88.51 

37.68;; 

37.49  — 

37.97  *^ 
111 

39.08 

40.76 

42.96 

45.54 

48.60 

61.67 
54.97 
58.32 
61.63 
64.80 

67.75 
70.42 
72.76 
74.69 
76.22 

77.26 
77.81 
77.87  — 
77.41  ^ 
76.45  ^ 

149 

74.96 


258 
290 
317 

330 
335 

331 
817 
205 

367 
234 
193 
ISS 
104 


55 


73.02 
70.63 
67.90 
64.78 

61.43 
68.00 
64.51 


194 


273 
812 
3SS 

343 

340 


44.896 
1.606 


61.90 
+1.267 


+0.028 
-0.01 


+O.002 
-1.00 
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FOB  TH*  UPPSB  TBA27fiIT  AT  WASHIKGTOK. 


Wi 


ashlxtftoo 


J«n.  1.0 
10.» 
20.9 
30.9 

Feb.    9.9 

19.8 
29.8 
Mar.  10.8 
20.8 
30.7 

Ape.  9.7 
19.7 
29.6 

May  9.6 
19.6 

29.6 
June   S.5 

18.6 

28.5 

July    8.6 

18.4 
28.4 
Aug.  7.4 
17.8 
27.8 

Sept.  6.3 
14.8 
26.2 

Oct.  6.2 
16.2 

26.2 

Nov.    5.1 

16.1 

25.1 

Dec.    5.0 

16.0 
26.0 
35.0 


Meaa  Place 
Seed.  Tan  a 


67C>9liiiiem. 

Mag.  3.9 


Right 
A^otasipii. 


17  56 


8 

37.828 
37.995 
38.196 
38.424 
38,e75 

38.942 
30.2^ 
39.504 
39.790 
40.074 

40.352 

40.6i20 
40.874 
41.111 
41.324 


107 
201 

361 
967 

978 

284 
286 
284 

978 


964 


918 


186 


41,512 ._ 

41.669 

41.792 

41.877 

41.925 

41M1 

41.898 
41.825 
41.719 
41.582 


157 

128 

86 

48 

6 


88 

73 
106 
187 
168 

41.420 

4L243*" 

414)60^*® 

40.878  *^ 

40.710  *^ 
147 

4a568L 

40.446 

40.368  3, 

40.331  — 

4#.340    ^ 
i66 

40.3951 

40.495  }^ 


^<686 


141 


Declina- 
tioiv 


+.2  56 


tt 


166 
144 
126 
108 


78 
43 


8.17 
6.58 
5.02 
8.58 
2.33 

1.30 

0.57 

0.14 

0.05  — 

0.30  ^ 
68 

1.73 
2.84 
4.15 
5.61 


7.17 

8.78 
10.37 
11j91 
13.36 

14.70 

15.88 
16.90 
17.75 
18.41 

18.88 
19.15 
19.28  — 
19.09  " 
18.76 


86 

Ul 
181 
146 
166 

161 
168 
164 
146 
184 

118 

188 

86 

66 

47 

27 

8 


18.28 

17.47 
16.53 
15.38 
14.0? 

18.61 

U.05 

9.43 


68 

70 

04 

116 

131 

146 

166 
168 


38^16; 

luOOli 


3.71 
-M>.051 


e 

Mag 


3.9 


Right 


h 
18 


ai 
0 


9 
^.409 
23.663 
23.970 
24.320 
24.707 

25.120 
25.550 
25.991 
26.436 
26.878 

27.312 
27.732 
28.130 
28.501 
28.838 

29.135 
29.384 
29.580 
29.720 
29.798 

29.812 
29,764 
29.656 
29,492 
29.281 

29.032 

28.757 

28.471 

28.188 

27^^^ 
881 

27.698 

27.508 

27.381 .  g, 

27.318 !— 

27.326    * 

80 


2M 

ao7 

860 
387 
418 

480 
441 
445 
442 
484 

420 
306 
371 
337 
207 

240 
106 
140 
78 
J4 

48 
a08 
164 

an 

940 


376 


27.496 
87.555 


i^ 


27.769: 


814 


D60lin»- 
iloo. 


•-50    5 


if 


164 
140 
UO 
Ml 
80 


50 
87 


47.15 
45.61 
44.21 
48.02 
42.01 

41.21 
40.62 
40.25^^ 
40.09  — 
40.13    * 

26 

40.88 
40.88 
41.48 
42.32 
43.33 

44.49 
45.80 
47.20 

48.68 
50a9 

51.67 

53.06 
54.37 
55.48 
56.37 

56.99 
57.31 

«r.3i 

56.98 
56.31 

6bM 

54.14 
52.71 
51.11 
49.42 

4fir.70 
44.42 


a 

66 

84 

101 

116 

181 

140 
148 
151 
148 

141 

180 

111 

80 

62 

82 
0 
83 
67 
06 

122 
148 
166 
100 
178 

168 
160 


84/176 

1.559! 


54.66 
-1.196 


ytagjmUL 
Mag.  3.1 


Right 


271 


315 


'827 
1388 
1888 
385 


h    p 

18    0 


• 
39.574 
89.776 
40.015 
40.286 
40,584 

40.899 
4.226 
41.562 
41.900 
42.235 

42.563 
42.885 
43.190 
43.475 
43<736 

43.969 
44.166 
44.^5 
44.440 
44.511 

44.584 

44.508 
44.438 
44.323 
44.176 

49.VWO 
43.800 
43.503 


806- 


261 


107 


115 
71 


70 
115 
147 
178 

106 
307 

48.389^ 
43.199  ^^ 

48.086  ^^ 
42.906 
42.822 
42.7«6  — 
42^892  ^^ 

78 

42.872! 
48.997  *" 
43wl68*" 


Deellna- 

tiOQ. 


-80  25 


It 


28.46 
28.04 
27.T4 
27.53 
27.32 

27.17 
27.08 
87iK) 
26i94 
26.88 

26.84 
26.81 
26.80 
26.85 
26.97 

27.13 
27.86 
27.68 
28.05 

28.47 

28.92 
29.37 
29:84 
90.23 
80.65 

90.76 


80.84 
80.70 
90.40 

29.99 
99.48 
38.95 
98.96 
27.77 

27.22 
2U9 


42 


at 

16 

0 

8 

6 
6 

4 

8 
1 

5 
12 
16 

28 

82 

87 
42 
45 

66 

47 
86 
82 
21 

i? 

5 

14 

80 
41 

81 

60 
68 
56 

51 


TODpUucU. 

Mag.  4.1 


Right 


h  m 

18    1 


40.088! 
.1:160  - 


8IMN> 
^.087 


4^0.077  I 
0.90    • 


ft 
24.165 

24.329 

24.525 

24.751 

24.999 

85.265 
26.841 
25.885 
26.111 
26.396 

1M.677 
26.946 
27.204 
27.444 
27.663 

27.864, 

28.016 

28.145 

28.286 

28.287 

28:299 
28.270 
28.202 
28.097 
27.963 

27.805 
27.689 
27.447 
27.266 
27.097 


164 
106 
226 
248 
.266 

276 
284 
286 
285 
281 

.260 
258 
240 
210 

191 


162 

120 

01 

51 

12 


29 

68 

103 

158 

i 

'176 
,182 
'181 


160 
140 


I 
^•^^  119 

26.829! 

^747   J 
26.708-2: 

26.713     * 

52 

26.765; 

'    QA 
SStt.ODl 

26.999^^ 


DecUoa- 
ttoo. 


+  2  30 


rr 


150 
154 
145 
126 
103 


76 
45 


65.47 
63.88 
62.34 
60.89 
59.68 

58.60 
57.85 
57.40^^ 
67.29  — 
57.51  ^ 

54 

58iN^ 
58.87 
59.94 
61.22 
62.65 


64.16 
65.73 
67.28 
68.79 
70.20 

71.50 
72.65 
73,63 
74.45 
75.07 

75.92 
75.77 
75.82  — 
75417   ^* 


82 
107 
128 
143 
151 

157 
155 
151 
141 
180 

115 
08 
82 
62 
45 

25 


75.33 

}  74.79 
74.04 
73.09 
71.95 
70.64 

69.19 
67.63 
66.02 


84 
54 

75 

05 

114 

131 

145 

156 
161 


24.654 
1.001  i 


60.86 
-^0.044 


+0.060; 

-0.01   I 


;  aooo 

tLOO 


+0.093 
0.99 


aooo 

^LOO 


0.000 
«1.80 


40.060  > 
0.09  < 


0.00a 
«>1jOO 
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Mihlngton 
eanTune. 


Mean 


Jan.  1.0 
11.0 
20.9 
80.9 

Feb.    9.9 

19.8 
29.8 
Mar.  10.8 
20.8 
80.7 

Apr.  9.7 
19.7 
29.7 

May  9.6 
19.6 

29.6 

June   8.5 

18.5 

28.5 

July    8.5 

18.4 
28.4 
Aug.  7.4 
17.4 
27.3 

Sept.  6.3 
16.3 
26.2 

Oct.  6.2 
16.2 

26.2 

Nov.    5.1 

15.1 

25.1 

Dec.    5.1 

15.0 
25.0 
85.0 


Meauliace 
8eca>Tan< 


IV«f  I>«a 
IM,IU 


72  0^hiudiS. 
Mag.  8.7 


ABOtmkKL 


18    8 


155 
192 
219 

a«5 


374 
283 


286 


8 

32.823 
32.978 
33.170 
38.389 
33.684 

38.886 
34.170 
34.453 
34.739 
36.024 

35.304 
85.574 
35.831 
96*069 
36.286 

36.476 
36.684 
36.769 
36.846 
36.894 

86.900 

36.792 
36.683 
36.544 

36.378 
36.197 
36.008 
35.821 
35.644 

35.489 
35.362 
35.272 
35.224 
85.220-^ 

48 

36.263 
86.350 
86.479  ^* 


270 
267 
288 
217 
190 


158 

126 

87 

48 

6 


84 

74 
109 
89 
06 

81 

80 

87 

n 

66 

27 
00 
48 


87 


tton. 


4-933 


M 


9.93 
8.00 
6.14 
4.41 
2.91 


108 

188 
178 
180 
122 


^•«»88 
^•«1    61 

0.30^^ 
0.19  — 


87 


101 


157 
176 
189 

106 
196 


0.47 

1.14 
2.15 
3.47 
5.04 
6.79 

8.68 
10.63 
12.58 
14.47 
16.29 

17.96 
19.47 
20.77 
21.86 
22.71 

23.33 
28.69 
23.79  — 
23.65   " 
28.28  ** 


187 


ISl 

180 

109 

86 

82 


22.64 
21.60 
20.41 
18.99 
17.87 

15.67 
13.68 
11.78 


94 

110 
142 
182 
180 

189 
195 


38.378 
1.014 


6.60 
-►0.168 


-►0.067 
+0^ 


0.000 
-1.00 


oBocuUa. 
Mag.  3.8 


Wgbt 


h   an 
18    4 


8 

24.410 
24.656 
24.742 
24.965 
26.217 

25.491 
25.783 
26.066 
26.393 
26.696 

26.998 
27.286 
27.557 
27.806 
28.025 


148 

188 
228 

282 
274 

202 
SOS 
307 
306 
809 


271 
248 
220 

190 


^•21^  15a 

^•^  118 
28.480  "^ 

28.561  ^ 

28.577  — 
19 


28.568 
28.496 
28.392 
28.250 
28.076 

27.875 
27.666 
27.430 
27.204 
26.991 


104 
143 
175 
200 

219 
226 
228 
318 
198 


26.798^^ 

26.636^^ 

26.612  "! 

26.432 

26.400^ 
.  18 


26.418 
26.486 
26.602 


68 
116 


DeeUuk 
tfcn. 


+28  44 


t9 


66.73 
62.93 
60.25 

67.80 
65.66 


248 
314 
174 


51.90 
51.69  — 
52.08  ** 

87 


52.90 
54.25 
56.08 
68.18 
60.60 

63.23 
65.97 
68.74 
71.48 
74.11 

76.57 
78.81 
80.76 
82.40 
83.71 


185 

178 
215 
242 
288 

274 
277 
274 


248 


224 

196 

184 

181 

94 

84.65^ 

85.20  Z 

85.85- 

86.09  * 

84.42  ^ 
188 


88.84 
81.88 
80.06 
77.89 
75.46 

72.80 
70.01 

67.17 


148 
182 
217 
243 


299 
284 


25.277 
1.141 


62.10 
40.549 


-hO.047 
+0.01    ' 


-O.001 
-1.00 


MBaflttaiif. 
Mag.  4.0 


Blgbk 


h    m 
18    8 


0 

58.270 

0o.440 

58.661 
58.908 
59.176 

69.464 
59.764 
60.072 
60.884 
60.696 

61.002 
61.301 
61.587 
61.858 
62.106 

62.828 
62.619 
62.675 
62.790 
62.862 

62.890 
62.877 
02.817 
62.721 
62.586 

62.425 
62.246 
62.054 
61.866 
61.688 

61.533 
61.411 


178 
218 
247 


800 
808 
812 

•an 

807 

299 

288 
271 
248 


191 

166 

116 

72 


18 

80 

08 

186 

181 

>80 
•101 
188 
178 

166 

122 
87 


61.824 

61.286  — 

61.294    * 
60 

61.864 

61.460  '* 

61.612  *" 


DeeUaa- 
tlon. 


-21    4 


tf 


45.61 
45.75 
45.92 
46.11 
46.28 

46.41 
46.51 
46.49 
46.41 
46.23 

46.97 
46.66 
45.27 

44.89 
44.47 

44.09 
48.77 
43.50 
43.31 
^.13 

43.06 
43.05 
43.07 
43.15 
48.19 

43.23 
43.25 
48.23 
43.18 
48.09 

42.97 
42.85 
42.78 
42.65 
42.60 

42.61 

42.66 
]  42.80 


14 
17 
19 
17 

18 

10 

2 

8 
18 
28 

82 
88 
88 
42 
88 

82 
27 
19 
18 
7 

1 

2 
8 
4 
4 

2 

2 

5 

9 

12 

12 
12 

8 
5 

1 

6 
14 


58.lr04  i 
1.072  I 


61.52 
-0.386 


+0.071 


+ 


+0.001 
-1.00 


V  8actttaBi« 
Mag.  3.2 


Bight 


h     m 
18    12 

8 

12.330 
12.581  ** 
12.774  **• 
13.052^ 
13.360** 


845 


13.689 
14.034 
14.389 
14.748  ^ 
16.106 


16.463 
16.809 
16.1^ 
16.454  '" 
16.7'^ 

17.001 
17.228 
17.406 


182 
186 


17.540 

17.627  ^ 
84 

17.661 

17 


17.644 
17.677 


07 

114 


17.468 
17.307  *•• 

188 

17.119 
16.907 '"^ 
16.683  "^ 
16.459** 
16.249^ 

187 

16.062 
16.918  * 
16.807  '^ 
16.765  — 
16.769  * 

.80 

16.819 
16.986  *" 
16.103  *• 


tton. 


-36  47 


ft 


6.82 
4.98 
4.23 
3.69 
3.03 

2.56 
2.18 
1.88 
1.67 
1.52 

1.45 
1.47 
1.57 
1.78 
2.10 

2.62 
3.04 
3.67 
4.38 
5.16 

5.95 
6.75 
7.62 
8.20 
8.78 

9.22 
9.48 
9.56 
9.43 
9.10 

8.59 
7.91 
7.10 
6.21 
6.27 

4.81 
3.39 
2.63 


12.875 
1.2^* 


84 
75 
64 
58 

47 

38 

30 
21 
15 

7 

2 
10 
21 
32 
42 

52 
63 
71 
71 
80 

SO 
77 
88 
58 
44 

28 
8 

IS 

as 

51 

68 

81 

89 
94 
98 

92 
88 


12.42 
-0.748 


+0.081 
40.<a 


40.003 
-1.00 


APPABENT  PLACES  OF  STABS,  1920. 
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FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Jan. 


Feb. 


1.0 
11.0 
20.9 
30.9 

9.9 


19.8 
29.8 
Mar.  10.8 
20.8 
30.7 

Apr.  9.7 
19.7 
29.7 

May  9.6 
19.6 

29.6 

June   8.5 

18.5 

28.5 

July    8.5 

18.4 
28.4 
Aug.  7.4 
17.4 
27.3 

S^pt.  6.3 
a6.3 
26.2 

Oct.  6.2 
16.2 

26.2 

Nov.    5.1 

15.1 

25.1 

Dec*    5.1 

15.0 
25.0 
35.0 


MeanHace 
Sec  I,  Tan  3 


QrooiiLbfidce  MSB. 
Wag.  5.4 


Right 


h     m 
18  13 


s 

8.176 
8.308 
8.487 
8.714 
8.980 

9.278 

9.599 

9.937 

10.283 

10.630 

10.971 
11.298 
11,604 
11.883 
12.128 


192 

in 

227 


321 
338 

34tO 

347 
341 

827 
306 
270 
245 
2W 


12.334 

12.497;^, 

12.612  ": 

12.677 

12.690  — 
aa 


12.651 
12.561 
12.423 
12.241 
12.021 

11.772 
11.501 
11.219 
10.937 
10.665 

10.415 

10.197 

10.020 

9.890 

9.814 

9.794 
9.833 
9.929 


90 

laa 

182 
220 
240 


271 


288 
272 
280 

218 
177 
130 

7e 
20 


DecUna- 
UatL 


+42    7 


ft 


56.^ 
53.76 
50.68 
47.83 
45.34 

205 

48.29 
41.76 
40.82 
40.49  — 
40.77 


240 


158 
94 


28 


41.66 
43.12 
45.07 
47.43 
50.15 

53.12 
66.25 
59.44 
62.61 
65.68 

68.58 
71.23 
73.58 
75.58 
77.19 


146 
196 


272 
297 

31S 
819 
317 
307 


265 
286 
290 
161 
119 


78.38 
79.12 
79.89-^ 
79.18  ^ 
78.60  ^ 

117 


77.88 
75.70 
73.65 
71.20 
68.48 

65.40 
62.21 
58.95 


163 
205 
245 

2r7 


819 


9.445. 


62.96 
•fO.905 


863DnM»iila. 
Mag.  5.0 


Rttht 

AlBMIIUDP. 


h     m 
16    13 


8 

23.20 
23.32 
28.54 
28.85 
24.24 

24.68 

26.17 
25.70 
26.25 
96^ 

27.33 
27.84 
28.80 
28.71 
29.06 

29.82 
29.51 
29.62 
29.64 
29.57 

29.42 

29.17 
28.86 
28.49 
28.05 

27.58 
27.07 
^.54 
26.01 
26.49 

25«01 
24.57 
24.19 
23.88 
28.67 

28.64' 

23.50 

23.57 


12 

28 
81 
80 
44 

40 
68 
86 
66 
68 

61 
46 
41 
86 

26 

19 

11 

2 

7 
16 

36 
81 
87 
44 

47 

61 
68 
66 
60 
48 

44 

aa 

8L 

ai 

18 

4 
7 


tkm. 


+64  21 


ft 


852 


75.88 
72.36 
68.97 
65.84"' 
63.08  ^^ 

287 

68.03 
67.63  — 
67.90  ^ 


168 


840 


848 

887 
890 


68.83 
60.96 
62.44 
65.00 
67.94 

71.15 
74.65 
78.08 
81.51 
84.88 

88.08 

91.01 

93.62*^ 

96.86^ 

97.66** 

184 

».oo„ 

«9.86 
IW.W  — 

HQ  AQ      20 

99.25  '* 


97.99 

96.21*^ 

93.95 

91.27 

88L21 

882 

84.89 
77.79 


268 


26.18$       71.90 
2^12      +2i084 


dSagittaiil. 

Mag.  2.8 


Rl^ 


h     m 
18    15 


8 

51.868 
52.043 
52.267 
52.524 
62:806 

58.ni 
53.429 
63.757 
54.090 
64.424 

54.754 
55.078 
65.388 
56.683 
66.965 

66.199 
66.411 
66.684 
66.716 
66.802 

66.841 
66.881 
66.774 
66.673 
66.685 

66.364 
66.171 
66.967 
66.761 
65.567 


186 
224 

267 


306 


318 


884 


8M 
810 
296 
273 


212 

178 
182 


10 

67 
101 
188 
171 


106 
204 
206 

194 
113 

66.895  j^ 
66.286  !! 
66.189^ 
66.109  — 
66.113    ^ 

66 


55.168 
65.274 
66.428 


106 
164 


Decliaft- 
tlon. 


-*29  51 


tt 


42M 
41.66 
41.27 
40.95 
40.68 

40.4^ 
40.23 
40;02 
89.81 
89.61 

39.41 
89.23 
89.09 
88.99 
88.95 

88.99 
39.11 
S9.82 
89.61 
89.98 

40.89 
40.84 
41.29 
41.71 
42.09 

42.88 

^.62 
42.65 
42.85 

42.04 
41.02 
41.18 
40.09 
40.04 

89.60 
88.99 

38.54 


48 


27 


21 


16 
M 

10 

4 

4 

12 
31 
20 

87 
41 

45 
46 

42 
88 
29 

18 
6 

7 
30 
81 

43 
40 
64 
66 
64 

61 
46 


62.344; 
1.163 


48.80 
^.674 


II  Seipentla. 
Mag.  3.4 


Right 
Ascension. 


h     m 
18    17 


8 

9.692 

9.841 

10.027 

10.241 

10.481 

10.739 
11.008 
11.288 
11.574 
11.861 

12.144 
12.423 
12.689 
12.941 
13.173 

13.378 
13.566 
13.702 
13.808 
13.877 

13.904 
13.889 
13.884 
18.740 
18.615 

13.466 
13.294 
18.113 
12.981 
12.768 

12.604 
12.477 
12.387 
12.388 


149 
186 
214 
240 
258 


269 
280 
286 
287 
283 

279 
266 
252 
282 
205 


178 

146 

106 

69 

27 

15 

55 

94 

125 

150 

171 
181 
182 
173 
154 

127 
90 
49 

12.330  — 

89 

12.369 
12.460 
12.677 


81 
127 


Dedtna- 

tiOD. 


-  2  54 


tt 


68.84 
70.06 
71.27 
72.37 
73.37 

74.15 
74.78 
75.04 


75.07  — 
74.84  * 

50 


123 
121 
110 
100 
78 


56 
31 
3 


74.84 
73.60 
72.64 
71.61 
70.26 

68.96 
67.63 
66.31 
65.05 
63.86 

62.79 
61.86 
61.06 
60.40 
69.89 

59.63 
69.31 


74 

96 

118 

126 

180 

188 
183 
136 
119 
107 


80 
66 
61 
36 

22 


59.26  — 
59.34    * 


59.56 

59.94 
60.45 
61.14 
61.97 
62.95 

64.04 
65.24 
66.46 


22 

88 

51 
69 
83 

98 
100 

120 

123 


10.166 
1.001 


74.04 
-0.051 


+0.037?       «-Oi003 
+0.02  -1.00 


+O1OO6      ^.008 
+0.02        -1.00 


+0.076^^ 
+0.08 


+0.003 
-1.00 


+0.062. 
+0.03 


aooo 

-1.00 
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APPARENT  PLAGES  OF  STABS,  1020, 


TOR  THE  UFPBS  TRANBIT  AT  WA8HINDT0K. 


aahinstoD 
MO'nme. 


Jftn.      1.0 

11.0 

20.9 

80.9 

Feb.    9.9 

19.9 
29.8 
Mu.  10.8 
20.8 
30.7 

Apr.  9.7 
19.7 
29.7 

May  9.6 
19.6 

29.6 

June    8.6 

18.5 

28.5 

July    8.5 

18.4 
28.4 
Aug.  7.4 
17.4 
27.3 

Sept.  6.3 
16.3 
26.3 

Oct.  6.2 
16.2 

26.2 

Nov.    B.l 

15.1 

25.1 

Dec.    5.1 

15.0 
25.0 
85.0 


ctagltlttlL 

Mag.  2.0 


Right 


h     m 
18    18 

s 
51.164 
51.353 
51.584 
51.848 
52.142 


310 


52.458 
52.789 
53.133 
53.482 
58.833 

54.180 
54.520 
54.848 
55.158 
55.446 

55.704 
55.928 
56.112 
56.252 
56.343 

56.385 

56.376 
56.316 
56.212 
SAJOffl 

55.887 
55.685 
55.468 
55.25^ 
65iM5 

54.863 
54.713 
54.607 
54.551 


831 


351 
3^ 


340 


310 


as8 


18« 

1«) 

01 

43 


0 

00 

104 

146 

180 

303 
217 

aie 

307 


130 
100 

M 
3 


54.548  — 
53 

54.601 


54.707 
54.863. 


106 
160 


DeeUoft- 
tloo. 


-84  25 


If 


18.69 
17.97 
17.31 
16.73 
16.23 

15.78 
15.40 
15.06 
14.80 
14.68 

14.40 
14.30 
14.28 
14.34 
14.50 

14.75 
15.11 
15.57 
16.12 
16.75 

17.42 

18.11 
18.78 
19.40 
19.93 

20.36 
20.63 
20.74 
20.68 
20.43 

20.01 
19M 

18.79 
18.02 
17.22 

16.40 
15.62 
14.87 


73 
06 
56 
50 
46 

38 
33 
38 
33 
18 

10 
3 

6 
10 

36 

30 
46 
66 

08 
07 

00 
07 


lOSHorauUe. 
Mag.  3.0 


AshiisIki. 


37 
11 

0 
36 
43 

65 
07 
77 
80 
83 

78 
75 


h     m 
18    20 


133 

173 


376 


394 


s 
16.585 
16.718 
16.880 
17.006 
17.390 

17.587 
17.862 
18.148 
18.442 
1S.737 

19.060 
19.315 
10.587 
19.840 
20.071 

20.273 
20.443 
20.575 
20.670 
20.721 

20.729 
20.683 
20.616 
20.500 
20w351 

20.174 

19.979i 

19.772 

19.564 

19.864 

181 

19.183  ^ 

18.«10/^ 

18.882  ™ 

18.798  — 
13 

18.811  ^ 

18.870  ** 


170 
133 


61 


tioo. 


110 
140 

in 

106 

307 


18.975^ 


106 


•f  21  43 


80.84 
58.35 
56.94 

5S.71 
§1J76 

501.18 
48.98 
48.19 


130 

74 


118 


47.«3  — 

48.18  * 
73 

48.91 

50.09 

51.87 

58.57 

SbM 

58.12 
60.61 
68.14 
65.64 
88.05 

70.82 

72.88 
74.21 
75.76 
77.01 

r7.«6 

78.53 
78.77  — 
79M  " 
78.17  ^ 


100 
310 

337 

349 
358 
250 
341 
337 


183 

166 

136 

94 


Mag.  3.8 


77.32 
76.13 
74.80 
72.77 
70.67 

68.87 
65.82 
63.41 


119 
163 

183 

aso 


246 

351 


&  m 
18  21 

B 

1.787 
2.000 
2.262 
2.565 
2.906 


3tt 


307 
403 
400 
411 


301 


313 
100 
103 


8^4 

3.661 
4.063 
4.472 
4JBSS 

5.292 
5.690 

6:<y75 

6.437 
6.772 

7.073 
7.332 
7.544 
7.704 
7.807 

7.850 
7.836 
7.759 
7.629 
7.453 

7.237 
6.092 
6.731 
6.469 
6.219 


5.995^^ 

5.672^^ 
5.5W^^ 
5*580  — 

•  40 


77 
130 
176 
310 

246 

301 


tiOQ. 


5.629 
5.743 
5.916 


114 
113 


-46    0 


•#/ 


143 

m 

110 
100 


73 

67 
41 


43.74 
42.32 
40419 
89.80 
38.74 

87.85 
87.13 
96.56 
86.15 
95.91 

85.86 
85.97 
36.26 
96.74 
87.89 

88.19 
89.16 
40.25 
41.45 
^.71 

44.01 
45.29 

46.51 
47.59 
48.51 

49.23 
40.69 
«>.88  — 
49.78   *^ 
49.88  ^ 


11 

30 
48 
06 
80> 

07 
109 
130 
136 
130 

138 

133 

108 

03 

7» 


48.70 
47.77 
46.63 
45.31 
43.88 

42.88 
40.89 
89.44 


08 

114 
133 
143 
160 

140 
146 


Mag.  3.7 


BIghO 


18    22 


27.14 
27.82 
28.55 
29.82 
30.09 

30.85 
31.57 
82.22 
32.80 
38.28 

33.65 
83.90 
34.03 
34.03 
38.91 

38.66 
33.80 
32.83 
32.25 
31.61 

80.89 
80.13 
29.34 
28.54 
27.76 

27.01 
26.82 
25.72 
25.21 
24.80 


10 


'3 

25.84 
25.44 
25.68  ^ 
26.06*  •^ 
26.55  ^ 


08 
73 
77 
77 
76 

73 
06 
68 
48 

37 

36 
13 
0 
13 
36 

36 
47 
68 
04 

72 

70 
79 
00 
98 
76 

00 
•0 
61 
41 


+72  41 


rt 


319 


69.21 
56.69 
52.27 
49.06 
46.24 


43.87^ 

40.86  ^ 
40.33  — 
40.45  " 

7S 


142 
196 
344 


316 


334 

345 

347 


41.23 
42.65 
44.61 
47.05 
49.39 

53.04 
56.88 
59.84 
63.31 
66.70 

69.94 
72.93 
75.68 
77.97 
79.89 

81.86 
82.34  ^ 
82.80  — 
82.75  J 
82.16  "* 


270 


192 
147 


Itt 


24.54  ^ 

24.42  - 

24.43  ^ 


81.03 
79.39 
77.26 
74.68 
71.72 

68.47 
65.00 
61.44 


164 
3U 


296 


347 


Mean  Place 
Secf  TanO 


51.699; 

1.212 


25.00 
<^.685 


17.309 
1.077 


56M 
4*0.999 


2.815 
lv440 


90Jm 
— 1. 


80.11( 
3.86S 


54.19 
4-8.211 


IM,B«i6 


+0.079; 
^-0.08  I 


•fO.004 
-1.00 


k0.051i 
+0.04  : 


^M2 
-1.00 


40.04  ! 


+0.606 
-^1.00 


-^.024      -0.091 
40.04        --1.00 


APPABENT  PLACES  OF  BTAB8,  1920. 

FOB  TOE  USVER  TRAMSTr  AT  WASHmOION. 


466 


W) 


aahinsten 
eanT&ne. 


Jan.  1.0 
11.0 
20.9 
30.9 

Feb.    9.9 


Mar. 


19.9 
29.8 
10.8 
20.8 
80.7 


Apr. 


9.7 

19.7 

29.7 

5Uy    9.6 

19.6 

29.6 

June   8.6 

18.5 

28.6 

July    8.5 

18.4 
28.4 
Aug.  7.4 
17.4 
27.3 

Sept.  6.3 
16.3 
26.3 

Oct.  6.2 
16.2 

26.2 

Not.    5.1 

15.1 

25.1 

Dec.    5.1 

15.0 
25.0 
35.0 


Mean  Place 
Sec  6,  Tan  6 


36097° 


Uag.2.9 


Bight 


ii     a 
18    2$ 


1.551 
1.721 
1.990 
2.170 
2.437 

2.724 
3.027 
3.339 
3.658 
8.979 

4.296 
4.611 
4.912 
5.260 
5.467 

5.706 
5.918 
6.066 
6.227 
6.S18 

6.362 
6.350 
6.312 
6.221 
6.091 

5.931 
5.748 
5.552 
5.356 
5.166 

4.861 
4.763 
4.710 
4.706 

4.751 
4.847 
4.989 


140 


111 

m 

119 

3ia 

101 
M 

S07 


313^ 

175 

134 

01 

44 

8 
47 
01 

lao 


188 
196 
197 
189 
107 

138 
98 
68 

4 

45 

96 
Itf 


tlOIL 


*-25  27 


tr 


56.11 
55.96 
55.86 

55.7f 

56.60 
5M6 
56.28 
56.06 
54.78 

54.48 
54.15 
53.82 
58.51 
53.23 

53.01 
52.86 
52.78 
62.79 
52.89 

58.06 
53.28 
63.54 
53.81 
54.06 

54.27 
54.43 
54.51 
54.51 
54.42 

64.25 
54.01 
58.74 
63.44 

53.14 

52.86 
52.68 
(3.44 


19 
M 
18 

11 


M 

18 


37 


15 
8 

1 

10 
16 

33 
36 
37 
95 
31 

16 
8 
0 
9 

17 

34 
37 
30 
30 
38 

38 
19 


2.019 
1.108 


62.22 
-0.476 


+0.074        +0.008 
+0.04    *     -0.99 

—1920 30 


Mag.  5,4 


Sight 


h     m 
18    25 

• 

30.684 

301628*^ 

31J»7*'* 

31.215  ** 

31.448  " 
3» 


S1.760 
31.960 
32.246 
32.530 
38^17 

33.108 
33.384 
33.654 
33.911 
34.148 

34.362 
34.547 
34.700 
34.815 
34.892 

34.927 
34.920 
34.872 
34.785 
34.666 

34.517 
34.160 

oo.voo 

33.814 


169 

177 
384 

387 


381 
370 
357 
337 
314 

185 

158 

U5 

77 

85 


48 

87 

119 

149 


169 
179 
181 
174 
166 

33.658^ 

139 

33.529 
33.433 
33.377 
33.364  — 

S3 

33.396 
38.472  '^ 
33.589^^ 


tioo. 


-22 


rr 


131 
113 


11^ 

18.10 
14.31 
15.43 
16.41 

17.21 
17.77 
18.07 


18.08  — 
17.82  ^ 

66 


30 


17  J6 
16.46 
15.44 
14.25 
12.94 

11.53 
10.12 

8.70 

7.35 

6.08 

4.96 
3.91 
3.03 

2.31 
1.74 

1.33  ^ 

1-^  10 
0.98  — 

1.04    • 

1.25  " 
87 

1.62 

2.15  " 

2.83 

3.67 

4.64 

5.76 
6.93 
8.18 


80 

103 
119 
131 
141 

141 
143 
136 
137 
115 

103 
88 
73 
57 
41 


68 

84 

97 

111 

118 
125 


lAfvite. 
Mag.  4.1 


f  Mvonig. 
Miag.4.1 


Blgfat 


31.169 
1.001 


17.22 
-0.036 


li     a 
18    36 


50.750 
60.902 
51.082 


148 
180 


334 
354 


376 
364 

347 


51.291  *• 
51.525 

51.779 
62.049  ^ 
62.330  *^ 
62.619  ** 
52.911  ^ 

391 

53.202 
53.490 
53.766 
54.030 
54.277 

54.499 
54.696 
54.857 
54.983 
55.068 

56.112 
55.112 
55.069 
54.989 
54.872 

54.728 
54.560 
54.382 
54.198 
64.026 

53.868 
53.738 
53.639 
53.582 


197 

161 

136 

85 

44 

0 
48 

89 
117 
144 

168 
178 
184 
179 
168 

130 
99 

57 


53.568  — 


58.600 
53.673 
53.791 


78 

a8 


DwItaMh 
tkm. 


-  8  17 


ft 


58.42 
60.28 
60.12 
60.91 
61.58 

62.13 
62.49 


86 
84 
7» 
67 
55 

86 


62.62  — 
62.56    • 


62.26 

61.76 
61.04 
60.19 
59.21 
58.16 

57.06 
55.93 
54.86 
53.86 
52.94 

52.13 
51.43 
60.84 
50.37 
50.02 

49.79 
^.65 


80 
51 

71 

85 

98 

106 

111 

112 

107 

101 

91 

81 

70 
69 
47 
85 
23 

14 


49.63-? 
49.68    * 


49.84 

50.07 
50.43 
60.88 
51.41 
52.05 

62.80 
53.62 
54.47 


16 

38 

86 
45 

53 
64 
76 

83 
85 


+0.062 
+0.04 


0.000 
-0.99 


51.214 
1.011 


63.96 
-0.146 


+0.065 
+O.06 


+0.001 
-0.99 


Riltht 


h     a 
18    31 


s 
39.01 
39.35 

40.86 
41.01 

41.78 
42.50 
43.32 
44.16 
45.01 

45.86 
46.69 
47.48 
48.23 
48.92 

49.51 
60.02 
60.43 
60.73 
50.90 

50.95 
60.87 
60.68 
60.35 
49.93 

49.43 
48.86 
48.26 
47.63 
47.03 

46.46 
46.97 
45.67 
45.90 
45.14 

45.12 
45.24 
45.49 


34 
45 
66 
65 

73 

77 
88 

84 
85 

85 

88 

79 
75 
69 
60 

61 
41 
30 
17 
6 

8 
19 
83 
43 

60 

57 
61 
63 

60 
57 

49 
40 
37 
16 
-  2 

12 
36 


49.22 
46.45^ 
43.83  ** 
41.41  ^ 
39.26  *** 

186 

37.40 
(35.90 
34.76 
33.99 
33.60 


D^dioa- 
tlon. 


-71  29 


If 


160 
115 

76 


33.60 
33.99 
34.76 
35.89 
37.32 

39.08 
41.10 
43.32 


77 

lis 

143 
176 

203 
333 


46.70^ 


48.16 


345 


348 

90.63 

63.03**® 

55.29 


303 

173 
136 


94 


57.32 
59.05 

60.41 
61.35^ 
61.80  — 
61.75  * 
61.19  ^ 

105 

60.14 
58.61 
56.67 
54.39 
51.84 


194 


373 


49.12 
46.32 
43.53 


879 


41.489 
3.151 


55.93 
-2.988 


+0.140 
+0.06 


+0.030 
-0.99 
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APPARENT  PLACES  OF  BTABS,  1920. 


FOR  THE  UPPER  TRANflPT  AT  WASHINGTON. 


Washington 
MMmTune. 


Jan. 


Feb. 


Miur. 


Apr. 


May 


Juiie 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1.0 
11.0 

ao.9 

30.9 
9.9 

19.9 
29.8 
10.8 
20.8 

ao.8 

9.7 
19.7 
29.7 

9.6 
19.6 

20.6 

8.6 

18.5 

2&5 

8.6 

18.5 
28.4 
7.4 
17.4 
27.3 

6.3 
16.3 
26.3 

6.2 
16.2 

26.2 

5.2 

15.1 

25.1 

5.1 

15.0 
25.0 
35.0 


aLyne. 
Mag.  0.1 


Right 
Afloeoaloi. 


h     la 
18    34 


s 
12.666 
12.773 
12.929 
13.130 
13.366 

13.639 
13.937 
14.253 
14.585 
14.919 


107 
15d 
lOi 
136 

m 
lia 

182 
134 
IS8 

15.252 
15.578  ^ 
15.887  ^ 
16.174  ^ 
16.435^ 

16.660^ 
16.845  j^ 
16.988^ 
17.081 
17.124  — 

:  6 

17.U9 


17.062 
16.959 
16.809 
16.619 

16.399 
16.153 
15.894 
15.630 
15.373 

15.132 
14.916 
14.741 
14.606 
14.520 

14.487 
14.505 
14.578 


67 
1Q3 
IM 
100 
120 

250 

264 
257 
241 

210 

176 

135 

86 

3a 

18 
73 


Dedloa- 
tl<m. 


•f  38  42 


It 


36.03 
32.95 
29.94 
27.15 
24.65 


308 
301 
279 
250 
212 


19.89^ 
19.41  — 
19.52  ^^ 

78 


127 
178 


20.25 
21.52 
23.30 
25.58 
28.07 

30.98 
33.97 
37.12 
40.25 
43.32 

46.25 

48.96 
51.42 
53.54 
55.30 

56.66 
57.62 
58.10 
58.15  — 
57.71  ** 

91 

56.80 


254 
286 

804 
316 
313 
307 
288 

271 
246 
21A 
176 
13ft 


86 

48 


55.45 
53.64 
51.46 
48.94 

46.12 
43.12 
40.01 


135 

l» 

218 
252 
283 

800 

311 


Mag.  4.7 


Right 
Aaoenslou 


h     ik 
18    37 


53.222 

58.360  J^ 

53.534*^ 

53.737  ** 

53.968  f* 
iso 


54.218 
54.485 
54.763 
55.051 
55.343 

55.635 
55.924 
56.204 
56.474 
56.725 


287 

278 
288 
282 
288 


288 


270 
251 

230 


56.955 

57.156  ^ 
57.327  *'* 
57.460  ^ 
57-553  •• 

48 

57.602 
57.609  — 
57.574  ^ 
57.498  ^ 
57.386^" 

142 

57.244 
57.080  J" 
56.902™ 
56.720*^ 
56.544  *^* 

158 

66.885^ 

56.250  ,,^ 
56,149  ^ 
56.087 
56.068  — 

25 


56.093 

56.163 
56.273 


70 
no 


DtdlDft- 
tion. 


-97 


ft 


43.23 
44.00 
44.76 
45.45 
46.05 

46.52 
46.82 

10 

46.92  — 
46.81  " 

38 
54 


77 

7e 

68 
60 
47 


46.48 

45.94 
45.22 
44.34 
43.35 
42.28 

41.18 
40.09 
39.02 
38.03 
37.13 

36.33 
35.65 
35.10 
34.67 
34.35 

34.14 
34.01 
33.99  — 
34.04    * 


72 

88 

00 

107 

no 

108 

107 

80 

00 

80 

68 

66 
48 

32 
21 

13 


34.19 

34.41 
34.72 
35.12 
35.60 
36.19 

A/t    Oil 

37.58 
38.37 


16 
22 

31 
40 
48 
58 

67 

78 
78 


0  QBgittaill. 
Mag.  3.3 


High 


h 
18 


i 


8  ' 

39JQ1II 
30.168'^ 
39.355*^ 
39.582*^ 


39J838 

40.116 
40A12 
40.723 
41.041 
41.866 

41.692 
42X14 
42.329 
424(30 
42.914 

43wl73 
43.401 
43.595 
43.749 
43.858 


250 

ITS 

HA 

111 

118 
128 
128 

122 

116 
801 
284 

258 


138 

194 

154 

108 

62 

434W) 

43.934  — 

43.899  ^ 

43.821  ^® 

43.701*^ 
168 

43JM8 

43.368**^ 

43.172  ^ 

42.972  ** 

42.779  ^* 
177 

42.602,,, 

42.453  ^ 

42.341  ^ 

42J272  „ 

42J250  — 

28 


42J278 
42.356 
42.480 


78 
124 


DecUna- 

tiOIL 


-27    4 


n 


21.61 
21.25 
20.91 
20.59 
20.28 

19.96 
19.62 
19J26 
18.88 
18.46 

18.02 
17.58 
17.15 
16.75 
1&42 

16.17 
16.00 
15.95 
16.98 
16.12 

16.35 
16.66 
17.01 
17.39 
17.75 

18.07 
18.35 
18.53 
18.62 
18.59 

18.47 
18.25 
17.96 
17.61 
17.24 

16.86 
16.47 
16.12 


84 

31 
38 

a« 

36 
38 
42 
44 

44 

48 
40 
33 
26 

17 
6 

8 
14 
28 

31 
36 

38 
36 
32 

28 

18 

8 
12 

22 

28 
36 
37 
38 

38 
36 


110  Herculia. 
Mag.  4.3 


Bight 


h     xa 
18    42 


8 

12.373 
12.484 
12.634 
12.818 
1ZJ03S 

13.273 

13.535 
13.811 
14.098 
14.390 

H.684 

14.974 
15.255 
15.520 
15.766 

15.985 
16.176 
16.330 
16.445 
16.519 

16.548 
16.534 
16.476 
16.379 
16.245 


ni 

150 

184 
216 
240 

262 

ro 

287 
202 
294 

200 
281 
265 
246 

219 


101 
154 

n5 

74 
J» 

14 

58 

97 

134 

165 


187 


16.080 
15.893 
15.693  ^ 
15.487 
15v287 


206 
200 
186 


15.101 
14.039 
14.809 
14.715 
14.664 

14.657 
14.696 
14.779 


162 

130 

94 

61 

7 

39 
83 


tlOD. 


+20  28 


ft 


13.41 

11.02 

8.69 

6.51 

4.56 

2.93 
1.70 
0.90 


230 
233 
218 
196 
163 

123 

80 


33 

0.57  — 
a73   " 


1.36 
2.45 
3.94 
5.76 

7.87 

10.18 
12.62 
15.13 
17.63 
20.05 

22.35 
24.46 
26.36 
27.99 
29.35 

30.88 
31.09 
31.46 
31.50  — 
81.17  ^ 


lOO 
149 
1S3 
211 
231 

244 
251 
250 
2i2 
230 


211 
190 
163 
136 
103 

71 
37 


80.48 
29.46 
28.11 
26.44 
24.51 

22.35 
20.04 
17.64 


102 
116 

167 
193 
216 

231 
240 


Mean  Place 

Sec  a,  Tan  3 


13.789 
1.282 


30.38 
+0.802 


53.677 
1.013 


48.80 
-0.161 


39.510 
1.123 


27.23 
•-0.511 


13.062 
1-067 


7.49 
+0.373 


D^«,  Dua     140.040        -0.008 
IM,  D«3      1+0.06         -0.99 


+0.065 
+0.07 


40.002 
-0.99 


+0.075 
+0.07 


+0.006 
-0.9a 


+0.052 
+0.07 


-O.005 
-0.98 


APPARENT  PLA0E8  OF  STARS,  1920. 
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FOR  THB  UPPER  TRAKfiFT  AT  WASHINGTON. 


W( 


iwMngtfln 


Jan.  1.0 
11.0 
21.0 
S0.9 

Feb.    9.9 

19.9 
29.8 
M«r.  10.8 
20.8 
30.8 

Apr.  9.7 
19.7 
29.7 

May  9.7 
19.6 

29.6 

Jane    8.6 

18.5 

28.5 

July    8.5 

18.5 
28.4 
Aug.  7.4 
17.4 
27.4 

Sept.  6.3 
16.3 
26.3 

Oct.  6.2 
16.2 

26.2 

Nov.    6.2 

15.1 

25.1 

Dec.    5.1 

15.1 
25.0 
35.0 


Mean  Place 

Seo«,Tana 


D^a,  D.HI 


6Aq«llfB» 
Mag.  4.5 


Jkaoaaivo. 


a    ai 

1ft    42 


3 

56.314 
55;443 
5S:«09 
5lk808 

5aoe» 

66.3B8 
66.529 
66.801 
67.064 
57.371 

57.660 
67.M^ 
68.226 
68.4S^ 
58.743 


IN 


2Sk 

288 
a87 


380 


2fil 


68.ini 

69«173 
69.344 
69.478 
69.572 


203 

171 

184 

04 

81 

6&.63S 
69.632  — 
69.600  ■* 
69.626 
69.417 


74 


69.277 
69.115 
68.989 
68.768 
68.682 

68.421 
68.286 
68.179 
68.113 


40 

88 
76 
81 
78 
M 

38 

08 
68 


98 

.067  — 

18 


68.106 
68a66 
68.268 


60 
108 


tioo. 


-4  49 


r* 


66.83 
66.84 
60.88 
61.77 
62.67 

6S^ 
63il2 


181 


4a 


63JS  — 
63.76  ' 
63.44  « 

62  J6 
62.06  * 


116 

188 


69.92 
68.66 

67.34 
66.01 
54.69 
68.44 
62.29 

61.24 
60.32 
49.66 
48.92 

4o.44 

46.09 
47.88 
47.81  — 
47.86    * 


188 
188 
188 
118 
108 


89 

77 


21 


48.03 

48.33 
48.77 
49.32 
M.01 
50.80 

61.70 
62.67 
63.70 


17 
80 

44 
58 

60 
79 
90 

97 
108 


65.780 


64.46 
-0.085 


+0.063 
+0.07 


+0.001 
-0.96 


X  Pftfooia. 
Mag.  4.4 


migiii 


a    ai 
18   44 

46.99 
47.22  ' 
47.68  \ 
47.91 


48.86 
48.85' 

66«52 
81.11 

61.71 
62.29 
62.86 
83.40 
63.90 

54.35 
54.74 
66.07 
66.31 
66.48 

66.66 
66.65 
66w45 
66.27 
66.61 

64.70 
64.33 
68.93 
68.62 
63.12 

60.74 
68.41 
52.14 
61.96 
61.86 

61.64 
61.96 
62.10 


46 


67 
84 


94 

17 

8 

1 
10 

18 
98 
81 

87 
40 
41 
40 
88 

S3 

37 

18 

10 

2 

9 
17 


tkNi. 


-62  16 


tf 


46.e2 
43^22 
40.01 
36.76 
36.S0 

36j07 
83.61 
«2.44 
31.67 
31.01 

30.77 


210 
381 
215 
198 
171 


140 
117 

87 


7S 

101 


168 
177 
198 
904 


207 
190 


31.25 
31.96 
32.99 

34.28 
36.83 
37.60 
39.63 
41.67 

43.66 

45.72 

47.71 

49.63 

61.12  ** 
180 

98 

68.36  2, 
63.91  ^, 
64.01  — 
63.68 

62.91 
61.71 
60.16 
46.28 
46.16 

43.86 
41.47 
39.06 


77 


iia 

158 

188 
213 
230 

239 
241 


48.482 
2.150 


51.46 
•-1.903 


+4).llli 
+4>.06. 


+0.026 
-^.98 


Var.  3.4-4.1 


Kight 


140 
18* 


2718 
208 


318 
318 


3U 


a    ai 

1ft    47 

8 

6.621  ^ 
6.717  " 
6.867 
7.041 

7.267 


7.507 
7.783 
8.079 
8.388 
8.706 

9.024 
9.336 
9.688 
9.923 
10.166 

10.415 
10.610 
10.768 
10.880 
10.946 

10.962 
10.931 
10.864 
10.738 
10.673 

10.378 

10.160 

9.926 

9.684 

9v448 

9.226 
9.029 
8.862 
8.733 
8.651 

8.618 
8.631 
8.697 


280} 

196 
168 
112 
'86 
17 

.  91 
77 

181 

180 

1981 

218 
884 
242 
238 
822 

197 

167 
129 

82 
33 


13 


tkm. 


+33  16 
»0 

74.84 
71.94 
69.12 
66.46 
64.06 


287 


•2-^160 
60.44  ;j^ 

69Jt9 

68.86  — 

68.93    ^ 


69  J» 
60.68 
62.32 
64.38 
66.79 

69.48 
72.36 
76.31 
78.30 
81.24 

64.06 
66US7 
89.06 
91.14 
92.87 

94.26 
96.26 
96.81 


lU 
164 


241 


287 
296 
399 

294 
281 


178 
138 

100 
66 


96.96  — 
96.66  " 

76 

94.89 


93.72 
92.12 
90.16 
87.86 

86.27 
82.60 
79.59 


117 
160 
197 
230 
288 

277 
391 


7.663 
1.196 


68.36 
+0.656 


+0.044 
+0.08 


<-O.609 
^.98 


60  I>Eaooiila. 

Mag.  5.4 


Bl^ 


a. 


a 
ift 


ai 
48 

62  J»: 
62.23; 
62.40 
62.72 
63.20. 

53.81 
64.63 
664M 
66.21 
67.10. 


0 

17 

I 

33 
48 
61 

72 
81 
87 
89 


346 
346 


207 
2S8 


67.99* 

68.86; 
69.66 
WS7 
66«v9 

61.49 

61.86 

62.06; 

62.16 

62.09 

61.87 
61.51 
61.02 
60.40 
60.68 

68.88' 

68.00' 

67.06 

66.14 

66.20 

64.28 
68.42 
62.68 
61.94 
61.37 

60.96 
60.66 
60.67 


86 
80 
73 
63 
60 

37 

33 

8 

7 
33 

36 
49 
63 
73 
80 

88 
02 
04 
04 
93 

86 
79 
60 

67 
42 

27 
11 


31.90 
28.44 
24.99 
21.70 
U8.73 

16.15 

^^'^  161 
12.68    * 

11.68  ^ 

11.45  — 
46 

11.90 


DeeUnft- 

tkML 


+75  20 


»r 


12.96 
14.61 
16.61 
19.44 

22.41 
25.66 
29.09 
82.58 
36.06 

89.46 
42.66 
1 45.00 
48.25 
60.54 


106 
166 
230 


207 


825 

343 
840 
848 
340 

820 

204 
265 
239 
184 


52.88 
63.80^:^ 
64.70  ^^ 
55.11  — 
64.95  ** 


64.26 
53.02 
61.28 
49.05 
46.40 

43.38 
40.09 
36.64 


134 
174 
233 
985 
802 

329 
846 


67.818 
3.952 


24.02 
+3.823 


-0.038 
+0.06 


-0.054 
-0.98 
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APPARENT  PLACES  OF  STABS,  1920, 


FOB  THE  UPPER  TRANSIT  AT  WASHmOTON. 


Waahlncton 
MMnTuBe. 


Jan.  1.0 
11,0 
21.0 
30.9 

Feb.    9.9 

19.9 
29.8 
Mtf.  10.8 
20.8 
30.8 

Apr.  9.7 
19.7 
29.7 

IdBY    9.7 

19.6 

29.6 

June    8.6 

18.5 

28.5 

July    8.5 

18.5 
28.4 
Au^.  7.4 
17.4 
27.4 

Sept.  6.3 
16.3 
26.3 

Oct.  6.2 
16.2 

26.2 

Nov.    5.2 

15.1 

25.1 

Dec.    5.1 

15.1 
25.0 
35.0 


Mean  Place 
Sec  6,  Tan  2 


oBnoonlfl. 
Mag.  4.8 


Right 
Aao&oakm. 


h     m 
18    49 

8 

50.133  , 

59.191 

59.330 

50.542 

69.825 


3iS 


MS 


60.167 
60.560 
60.992 
61.450 
61.923 

62.397 
62.860 
63.299 
63.702 
64.060 

64.363 
64.604 

64,778 
64.877 


393 
433 
468 
473 

474 

4t8 
481 
403 
868 


341 

174 


134 
105 


64.903  — 

51 

64.862 
64.728 
64.583 
64.274 
63.958 

63.593 
63.191 
62.766 
62.328 
61.803 

61.474 
61.087 
60.742 
60.453 
60.229 


816 
865 

403 
435 
438 
435 
410 

387 
345 
380 
334 
151 


60.078 
60.003-- 
60.010    ^ 


l>Mlillft- 
tiOCL 


+59  17 


ft 


347 
343 


364 


145 


114 

ITS 


804 


845 


32.34 
28.87 
25.45 
22.19 
19.24 

16.70 
14.67 
13.22 

12.25-^ 

51 

12.76 
18.90 
15.63 
17.87 
20.65 

28.50 
26.87 
80.32 
33.84 
37.32 

40.70 
43.90 
46.83 
49.43 
51.66 

53.46 
54.80 
66.64 
56.96  — 
56.76  * 

75 

55.00 

130 
180 
337 

370 
306 

330 
346 


830 


180 


134 

84 


53.71 
51.91 
49.64 
46.94 

43.89 
40.59 
37.13 


61.394 
1.958 


24.83 
+1.684 


<r  SagittsilL 
Mag.  2.1 


Right 


a     m 
18    50 


s 

17.770 
17.912 
18.093 
18.308 
18.555 

18.823 
19.113 
19.418 
19.731 
20.051 

20.376 
20.098 
21.015 
21.320 
21.607 

21.873 
22.107 
22.309 
22.469 
22.588 


14S 

181 

ai5 

347 


805 
8U 


S17 


384 


160 

110 

70 


22.658 
22.682  — 
22.654  " 
22.585 


114 

144 

176 
198 
198 
108 
178 


21.389^ 

21.237  j„ 

21.117  ^^ 

21.042  3^ 

21.011  — 
18 


22.471 

22.327 
22.151 
21.958 
21.760 
21.567 


21.029 
21.094 
21.206 


66 

113 


Dwllaa- 

tlOQ. 


•*26  23 


*» 


45.37 
45.03 

44.60 
44.37 
44.01 

43.66 
43.28 
42.86 
42.41 
41.90 

41.40 
40.86 
40.96 
39.87 
89.46 

39.10 
38.85 
38.70 
38.70 
38.77 

<ks  Oft 

39.22 
39.56 
30.92 
40.28 

40.62 
40.92 
41.15 
41.28 
41.88 

41.25 
41.13 
40.89 
40.60 
40.28 

39.93 
39.58 
39.24 


43 
45 

51 

56 

54 
66 

40 
41 


15 
0 
7 

10 

86 
83 
87 
86 
84 

80 

38 

18 

5 

8 

IS 
34 
30 
33 

36 

36 
34 


18.274 
1.116 


50.81 
-0.496 


9  Sspentls  pr. 
Mag.  4.6 


Right 


a    ai 

18    62 


■ 

14.020 
14.134 
14.283 
14.464 
14.«73 

14.904 
15.155 
15.420 
15J96 
15.978 

16.264 
16.549 
16.827 
17.095 
17.346 

17.576 
17.779 
17.950 
18.066 
18.182 


114 

140 
181 


376 


SI8 


351 


171 


54 


18,236 
18,247  — 
18.216  " 
18,145  ^ 
18.067  *" 


17.809 
17.736 
17.559 
17.876 
17.196 


168 
177 
188 
180 
166 


17.090  ,^ 

16.885  ,^^ 

16.771  ^ 

16.693 

16.654  — 
8 


16.657 
16.702 
16.789 


45 

87 


Didlaa- 
tioo. 


+  4    5 


»r 


60.37 


57.39 
66.m 
54.80 

68.80 
5S.08 
62.67 


in 

147 
186 
121 
100 


73 

41 

7 


62.88 


64.41 
55.61 
57.03 

68.64 

60.36 
62,15 
63.95 
66,70 
67.37 

68.96 
70.34 
71.66 
72.61 
78.45 


130 
143 

161 
173 


170 
180 
175 
167 
156 

141 
133 
105 


48 


74.08 
74.51 

74.71  " 

74.72  — 
74.60  " 


74.08 
73.44 
72.61 
71.50 
70.39 

69.04 
67.58 
66.07 


64 
88 

108 
120 
135 

146 

151 


Var.  4.0-4.7 


Right 


a    B 
18    62 


14.528 
1.003 


64.42 

+0.072 


B 

62.792 
62.870 
63.002 
83.184 
68^1 

68.678 
63.978 
54.d«3 
54.646 
65.001 

66.357 
65.708 
66.046 
66.362 
66.651 

56.903 
57.114 
57.279 
57.393 
57.462 

67.457 
57.406 
57.308 
57.160 
66.963 

66.720 
56.457 
66.176 
65.886 
55.598 

65.324 
55.075 
64.860 
54.687 
54.562 


78 
133 
183 
237 

367 

800 
335 
343 
355 
356 

351 

338 
316 


352 


311 

165 

114 

50 


51 
108 
153 
197 
338 


381 
890 
888 
374 

340 

315 

173 

125 

71 


54.491 
64.476  — 
54.517  " 


tlon. 


+43  50 


819 
315 


31.41 
28.22 
25.07 
22.09 
19.89 

17.08 
15,24 
13.95 
13.25 
13.18  — 

55 

13.73 


370 
SSI 


181 


7D 


lU 

168 
316 


SIC 
331 


14.86 
16.54 
18.70 
21.26 

24.13 
27.23 
30.47 
133.76 
Z7XS2 

40.16 
43.11 
45.80 

48.21^ 

60.24  ^ 

164 

51.88 
63.08 
53.82 
54.09  — 


314 


130 

74 


53.86 

53.14 
51.93 
60.25 
48.14 
45.64 

42.83 
39.77 
36.58 


12 


m 

168 
311 
360 
281 


319 


54.066 
1.387 


24.18 
+O.960 


+0.018 
+0.00 


-0.024 
-0.98 


1+0.074 
+0.09 


+0.007 
-0.98 


+0.069 
+OJ0 


-0.001 
-0.97 


+0.036 
+0.09 


-O.015 
-0.97 


APPARENT  PLACES  OF  STABS,  1920. 
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FOB  THE  UFPSB  nUOiaiT  AT  WASHINGTON. 


'Mihtngtoin 

BMlTUW. 


Jan.  1.0 
11.0 
21.0 
30.9 

Feb.    9.0 

19.9 
29.8 
Mtf.  10.8 
20.8 
30.8 

Apr.  9.7 
19.7 
29.7 

May    9.7 

19.6 

29.6 

June    8.6 

18.5 

28.5 

JiOy    8.5 

18.5 
28.4 
Aug.  7.4 
47.4 
27.4 

Sept.  6.3 
16.3 
26.3 

Oct.  6.2 
16.2 

26.2 

Nov.    5.2 

15.1 

25.1 

Dec    5.1 

15.1 
25.0 
35.0 


7 
Mag.  3.3 


Right 


18    65 


56J20 
56.297 
56.S86 

56.71$ 

56.951 
57.226 
«r.5l8 
57.820 
58.134 

56.451 


«7 


IM 


ail 


S14 
817 


814 


56.765 
59.070** 
59.356*^ 
59.«26^ 


59.864 

69J)69** 

60J84*** 

60jB57^ 

60.431  " 
ai 

60.461 

69.446  ^ 

60.374  * 

60.261  **• 

60JjO$"* 
166 

59412$ 
lu 

97 


59.711 


59.464 

59.246 

59j099*^ 
'.  a>i 

56.76$ 

56^669 

56jI21 

56.296 

56.202 

66J^9 
56J66 
6622| 


188 

181 

88 

48 


tkML 


-l>32  34 


tt 


Ml 


51.28 
48.43 
45.63 
42.98 
40.59 


*^-"l08 
36.84,, 

35.27  — 

35.28  ^ 

85 

85.33 
86.92 
3&50 
40.51 
42.88 

45.52 
48^37 
51.31 
54.29 
57.23 

60X6 
62.69 
65.12 
67i» 
69J04 

70^9 
71.54 

72.17  * 
72-89  — 


a«8 


178 
M6 


108 


72.17 

71i^l 
70.44 
68.92 
67J03 
64.81 

62.30 
59J58 
56.74 


88 


187 


a51 


172 


Mag.  4.2 


Ri^t 


h     m 
18    55 

58.869 
68-971  "• 
59.109  "* 
59.281  ^^ 
50.485 


287 


50.712 
59.961 
00.226 

60.504 
60.78$ 

61J077 
61.364 
61.046 
61.916 
62.167 

62.397 
62.599 
62.76$ 
62.900 
62.992 


886 
878 
884 


887 


870 

261 
230 


182 
82 


49 

68.041 
63.046-;;; 
63.00T  "^ 


62.927 
62.811 

62.664 
62.492 
62.304 
62.116 
61.91$ 


80 
118 

147 

172 

188 
104 
102 
180 

61.73$ 

61J»0*" 

61.452  *» 

61.857  •* 

«1.304  ** 
ji 

61.29$ 

OL825  ^ 

61.39$ 


74 


tioo. 


•f  14  57 


#» 


37.43 
35.35 
33.32 
31.40 
29419 

28.24 
27.15 
26.45 


208 


171 

146 

108 
70 


26.18  — 
26.34  *• 

80 

26.94 


27.94 
29.31 
31.00 
32.93 

35.07 
37.32 
39.62 
41.91 
44.15 

46.24 
48.18 
49.91 
51.42 
52.66 


100 


214 


104 
178 

lai 
lat 


88 

0 


53.64 

64.32 

54.70 

54.79  — 

54.56  ^ 
68 

53.20  " 


52.07 
50.67 
49J03 

47.18 
45.18 
43J0 


U8 
140 
184 

186 


aoo 


Mag.  2.7 


OifSSon. 


h     m 
18    57 

8 

30J01 
30.939 
81.11$ 
81.834 
31J581 


170 


217 

271 


810 
821 


au 

173 


81.85$ 

32J44 
32.451 
82.775 
38.105 


83^43$ 
33.771 
34.109  "• 
34.417  ■" 
34.717 

84.996 
35.244 
35.45$ 
35.631 
35.760 

35.841 
35.871 
35.852 
35.785 
35.67^ 

85.527 
36.349 
36.152 
34.946 
34.743 

34.555 
34.39$ 
84.265 
34.179 
34.140 

84.150 
34.210 
84.8lt 


ai 
j» 

19 

87 

HI 

M7 

178 
197 
208 


]|82 

128 
88 

-? 
10 

80 
107 


tlon. 


-29  59 


tt 


40.19 
39.59 
38.99 
S8.41 
87.84 

37.27 
86.70 
86.13 
85.54 
84b96 

84.40 
83.86 
83.37 
32.94 
82.60 

32.88 
82:27 
32.28 
82.42 
82.70 

33.06 
33.54 
34.06 
34^61 
864I5 

36.65 
86.07 
86.89 
86.58 
a6JB4 

36.56 

26.34 
86j00 
3i<56 

SSM 

34J^1 
3SM 
S8.85 


80 
80 
88 
67 
67 

67 

67 
80 
68 


40 
48 
M 

22 

11 

1 
14 

as 

38 

46 
62 
66 

64 
80 

42 

82 

10 

6 

8 

22 

84 
44 

80 
66 

68 
68 


TAqnite. 

Mag.  3.0 


Right 


b    m 
19    1 

8 

43.885 
48.48$  ^ 
43.615  ^^ 
48.78$  *•* 
48«981  ^^ 

223 


44J04 
14.449 

14.712 
44  Jm 
46.372 


246 
203 
277 
283 


46Ji6^ 
45.849 
46.18$  ^ 
46.40$^ 
46*660*^ 

286 

46.895 
47.100  "* 
47.274  ''' 
47.41$  ^ 
47.610  ^ 

68 

47.666  ,, 
47.576  — 
47.54$  ^ 
47.470  ^ 
47.359  *" 

141 

47.21^ 
47.06^ 
46.864 
46.67$ 
4B.481 


188 
188 
191 
180 
179 


46.906 
46.147 
46.01$ 
46.92$ 
46.865 

46.661 
46.87$ 
46.94$ 


168 

129 
96 
68 
14 

27 
70 


ttoo. 


+13  44 


It 


200 

198 
188 
186 
140 

108 


43.37 
41.37 
39.41 
37.56 
36.90 

84.60 
33.44 
32.76  ^ 
32.61  — 
32.67  *• 

68 

33.26 
34.23 
35.57 
87.21 

39.12 


184 
184 
191 


226 


218 


41.21 
48;4S 
46.68 
47.93 
50.11 

52.16 
54.08 
55.78 
57.27 
58.49 

50.47 
60.15 
60.54 


60.63- 

60.43  ^ 
47 

59.96 


192 
170 
149 
122 


9 


59.16 

58.09 
56.75 
56.20 

53.41 
51.48 
49.46 


80 
107 
184 
166 
179 

193 
202 


MeaaFlaoe 
See  6,  Tana 


67j024 
1.187 


44^24 
+0;639 


50..46$ 
1.035 


81j02 
•HK267 


31.336 
1.156 


46.41 
-0:677 


48.96$ 
1.029 


36.81 
•fO.246 


D#$«IU 


+0.04f 

+0.10* 


rOiOlO 
•-4^.97 


+0j054 
1+0.10 


-0.004 
•-0^7 


+0.076 
+0.10 


+0.010 
-0.97 


4^.056 

+aii 


•^.004 
--0.96. 


470  APPARENT  PLACES  OF  STARS,  1920. 

FOR  THE  UPPER  TRAITSIT  AT  WAgHIKGTON. 


Washington 
Mean  Time. 


Mag.  3.6 


Rigbt 
Aaoension. 


Jan. 


P€b. 


Mar. 


1.0 
11.0 
21.0 
30.9 

9.9 

19.9 
29.9 
10.8 
20.8 
30.8 


Apr. 


9.7 

19.7 

29.7 

May    9.7 

19.6 

29.6 
June    8.6 

18.6 

.  28.5 

July    8.5 

18.5 
28.4 
Aug.  7.4 
17.4 
27.4 

Sept.  6.3 
16.3 
26.3 

Oct.  6.3 
16.2 

.  26.2 

Nov.    6.2 

15.1 

25.1 

i>ec.    5.1 

15.1 
25.0 
85.0 


h    m 
19     1 


B 

59.740 
59.850 
59.^99 
60.175 
60.381 

60.610 

60.85S 
61.12S 
61.400 
61.684 

61 .97$ 
62.263 

62.548 
62.825 
68.087 

68.330 
63.547 
63.732 
63.883 
63.994 

64.064 
64.090 
64.072 
64.01$ 
63.9ie 

63.786 
63.632 
63.460 
63.279 
63.102 

62.937 
62.792 
62.677 
62.597 
62.655 

^.55$ 
62.001 
62.684 


tio 

146 
179 
900 


Declina- 
tion. 


-4  59 


tt 


348 
985 
977 

984 


300 
385 
377 
303 
943 

317 
185 
151 
111 
70 

J» 

18 

50 

07 

130 

154 
173 
181 

in 

105 

145 

115 

80 

43 

3 

43 
83 


66.57 
67.52 
68.44 
69.80 
70.03 

70.59 
70.98 
71.12 
70.99 
70.62 

70.00 
69.15 
68.10 
66.91 
65.61 

64.23 
62.86 
61.49 
60.20 
169.00 

57.92 
56.98 
56.19 
55.53 
56.05 


a  CoiOMDAvstnlii. 
Mag.  4.1 


n 

50 

80 
14 

18 
37 

OB 

86 

105 
110 
180 
138 

137 
137 
139 
130 
106 

04 
70 
00 
48 
86 


54.70 
54.49 
64.42  — 
54.48 
64.65 


91 

7 

0 
17 
30 


54.95 
56.37 
55.90 
56.56 
67.30 

58.16 

69.09 

160.05 


49 
58 
06 

74 
86 


RJ8kt 


h    m 
19    4 

8 

1.161 
IJOl"® 
1.487  "• 
1.71$  " 
1.974*^ 

on 

2.265 
2.571 
2.914 
3.26$ 
8.62$ 


814 
835 

MO 


Dscltauh 

tiOlL 


-88    1 


tt 


3.986 
4.851 
4.711 
5.061 
5.392 

5.700 
5.976 
6.214 
6.407 
6.552 


880 


975 


145 
04 


45.27 

44.16 
43.05 
41.97 
40.93 

S9.96 
89.04 
88.18 
37.89 
36.69 

86.07 
35.58 
86.20  ^ 
84.97 
34.90  — 

8 

84.98 
36.25 
185.68 
86.26 
86.97 


6.646  „ 
6.68$  — 
6.666  *^ 
6.596  '^ 
6.478  "• 

161 

6.317 


6.123 
6.906 
6.680 
6.455 

5.244 
6.059 
4.910 
4.806 
4.762 

4.751 
4.806 
4.912 


104 
317 


335 
311 

185 

140 

104 

54 

1 

64 

107 


111 
111 
168 
104 

07 


03 

86 
90 
70 
68 

40 


(Lyne. 
Mag.  6.1 


Rig^t 


h    m 
19    4 


71 
190 
M4 


301 
810 
831 


87.81 
38.72 
89.67 
40.62 
41.50 


97 
48 
88 

n 

84 

01 
05 
05 
88 
80 


05 
48 


42.30 

42.95 

43.43 

43.71  * 

43.77  — 
17 

43.60 

43.22  * 

42.64  " 

41.89 

40M 


76 
01 


39.99 
38.94 
37.85 


106 
100 


817 
000 

330 


8 

25.870 
26.94$ 
26.06$ 
26.227 
26.430 

26.668 
26.98$ 
27.227 
27.587 
27.85$ 

28.184 
28.609 
28.«2| 
29.12$ 
B9.405 

29.655 
29.870 
80.045 
80.171 
80.25$ 

30.292 
30.275 
80.20$ 
30.095 
29.940 

29.749 
29.529 
29.291 
29.042 
28.794 

28.65$ 
28.84$ 
28.156 
28.00$ 
27J02 

80 

».W$    . 
27,884  — 

27.»r$  ^ 


DwUiift- 
tloo. 


-^35  58 


** 


901 

977 


917 


110 
193 


915 

175 
181 

88 
88 


17 


118 
166 
101 


949 
9*8 


916 
187 
148 
106 


m 

165 

900 


88.99 
81.07 
28.16 
25.89 
22.87 

20.70 
18.96 
17.73 
17.05  ^^ 
16.95  — 

40 

17.44 
18.47 
20.02 
22.02 
24.40 

27.09 
30.00 
83.05 
86.15 
39.20 

42.17 
44.97 
47.62 
49.81 
61.76 

68.84 
64.64 
56L80  Z 
56.62  — 
55.50  ^ 


xBagllterii. 
Mag.  3.0 


Right 


h  m 
19  4 


190 
161 

103 


346 


301 


010 
006 

997 


965 


196 
188 


190 


64.92 
63.88 
62.42 
50.64 
48.80 

45.75 
42.07 


Ml 

146 
188 


978 


967 
986 
307 
306 

811 


818 


8 

59.941 
60.061 
60.222 
00.414 
60.637 

60.883 
61.160 
61.435 
61.732 
62.038 

62.349 

62.661 

62.969** 

68.268 

68.55$ 


63.819 
64.066^ 
64.26$  ^^ 
64.482  **• 
64.560^* 

83 

64.642  3^ 
04.678  — 
64.667  " 
64.611  *• 
64.614  ^ 

184 

64.880 
64.220^*^ 
64.039  "^ 
68.850** 
63.66$**^ 

175 
•^•^158 

68.835 
68.212  ^ 
68.129^ 
68.087*!=! 

8 

68.090 
68.180  *• 
68.281  •» 


tloa. 


-21    8 


tr 


61.60 
61.60 
61.52 
61.42 
61.27 

61.08 
60.79 
60.42 
59.94 
50.38 

68.74 
68.08 
57.30 
56.64 
55.81 

65.14 
54.54 
54.04 
53.64 
53.37 

53.21 
58.18 
53.24 
•53.37 
63.57 

58.79 
64.02 
54.23 
54.41 
54.55 

64.64 
64.69 
54.68 
54.66 
64.62 

54.57 
54.68 
54.49 


6 
8 

10 
IS 
19 

39 
37 
49 
50 
64 

71 
73 
76 
TS 
07 

00 
50 
40 
37 
16 

3 

6 
13 
30 
33 

33 
21 
IS 
14 
9 

5 

1 
8 

4 
5 

4 
4 


Meaa  Place 
Sec  6,  Tan  6 


60.201 
1.004 


72.40 
-0.088 


1.805 
1.269 


50.13 
-0.782 


26.844 
1.23$ 


26.22 
4^.726 


60.419 
1.07i 


66.92 
^.887 


+0J1 


'fO.002 
-0.96 


4^.081 
•fO.ll 


-M>.014 


4^.04$ 
M.11 


-0.018 
^.96 


40.071        "KO.007 
40.11  -0.96 


APPABENT  PLAGES  OF  STABS,  1920- 
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FOB  THBUFFSR  TBANSIT  AT  WASHING'TON. 


Was 


ihlnffton 
aTune. 


Jan.  1.0 
11.0 
21.0 
90.9 

Feb.    9.9 

19.9 
29.9 
Mar.  10.8 
20.8 
30.8 

Apar.  9.7 
19.7 
29.7 

May    9.7 

19.6 

29.6 

June    8.6 

18.6 

28.5 

July    8.5 

18.5 

28.4 

Aug.    7.4 

17.4 

27.4 

8ept.  6.3 
16.3 
26.3 

Oct.  6.3 
16.2 

26.2 

Nov.    5.2 

15.1 

25.1 

Dec.    5.1 

15.1 

25.0 

'     35.0 


^Bafttttttt. 
Mag.  4.0 


' 


-RigU 


h.     m 
19    10 


m 


972 


Mean  Place 

8eca,1toS 


805 
313 
»0 

332 
320 
311 


fW 


I 
87.665 
S7.784 
97.942 
38,135 
38.360 

38.610 
88.882 
39.171 
39.476 
80.789 

40.100 
40.431 
40.751 
41.062 
41.360 

41.686 
41.886 
«.104*** 
42.285*** 

42.422**^ 

42.513 
42.555  — 
42JM9  ^ 
42.49e 
^.390 

42.266r 
42.102 
41.919 
41.724 
41.531 

41.949 
41.189 
41.069 
40.969 
404»1 

40.919 
40.962 
41XI62i 


#7 

139 

iM 

183 
105 
1«3 
1S2 


ISO 

•0 

48 

2 


DoeltDA- 
tlon. 


*-25  23 


tf 


99M 
99.49 
89.13 
88.^5 
38.95 

97.90 
97.41 
96.87 
96.98 
95.63 

84.94 
94.23 
83.53 
32.87 
92.35 

91.78 
91.91 
81.01 
80.84 
9D.79 

90.88 
91.08 
91.96 
91.71 
92.10 

92.48 
92.96 
89.17 
99.41 
99.56 

39.69 
99.69 
99.48 
33.28 
98w03 

82.75 
92.44 
92.12 


34 
36 
38 

40 
45 

40 
64 

80 
65 
60 

71 
70 
65 
62 
82 

42 

30 
17 

5 

0 

20 
28 
35 
30 
38 

38 
31 
24 
15 

7 

4 
11 
20 
25 
28 

31 


98.169 
1.107 


44.84 
-0.475 


51>nuMniis. 
Vag.  3.2 


Rlgbl 


h     m 
19    12 


B 

29.27 
29.25 
29.34 
29.54 
29.84 

80.22 
30.68 
91.21 
91.78 
32.39 

39.0a 

99.61 

34.19 

34.73 

35.21 

36.62 
35.95 
36:20 
36.35 
36.4a 

36i35C 
36.2(^ 
35.96 
85.62 
35.22 

34.74 
34.21 
89.64 
39.05 
92.45 

91.86 
91.30 
39.78 
90.33; 

29.95^ 

« 

29.66^ 
29.47 
29.38' 


J 

0 
90 
30 
68 

46 
63 
87 
61 
61 

61 
86 
51 
46 
41 

84 

94 
15 

5 

18 
24 
64 
46 

a 

83 
«7 

m 

60 


46 


16 


DeellDft- 
tkm. 


-f67  31 


ti 


842 
348 


312 

9f76 


24.79 
21.37 
17.89 
14.53 
11.41 

8:65 
6.86  „^ 
4.62  ^^ 
3^9^ 
3.01  — 

18 

8.19 


83 
144 


246 


4.02 
5.46 
7.48 
9.97 

12.85 
16.03 
19.45 
22.97 
26.54 

90.07 

93.45 

96.61 

99.50'* 

42.05** 
916 

m 


316 
842 
382 
357 
383 


SM 


44.21 
45.92 
47.14 
47.84 


70 


48.02  — 


47.te 
46.69 
45.22 
43.23 
40^77 

97.91 
94.74 
91J4 


64 

147 
166 


617 
610 


92.47^ 
2.616 


14.89 

+2^7 


(2  Baglttafll* 

Mag.  5.0 


Rlgirit 


h     tn 
19    12 

f 
56.88& 
66;936  "* 
57.085*^ 
57.267'*" 
57479:"' 


57.715 

57.974 

58.249 

58.588'* 

68.836 


275 


304 


59.143^ 
59.451 
59.755 
60.054 
60.939 

60.605^ 
60.847 
61.05a 
61.23Q 
61.363 

80 

61.462 
61.495  — 
61.491    * 
61.443*  ^ 

91.968  ^ 

IT 


949 
906 

174 
188 


61.226. 
61.070 
69.995 
60.710 


15b 

175 


185 
186 


69.524 

175 

69.949 

69.196;*** 

60.072 

6Vr.vev 


194 


48 


59.985 

59.931' 
59.971 
99.954  • 


40 


tion. 


BLytm. 

Mag.  4.5 


-19    5 


f/ 


4i:r9o 

41.94 
41.96 
41.95 
41«88 

41.74 
41.48 
41.19 
40.66 
40.07 

39.97 
38.60 
37.77 
86.91 
96.06 

95.^ 

94.411 

89.84 
89.29 

92.87 

92.59 
92.42 
92.36 
32.40 
92.51 

92.68 
32.88 
33.08 
99.28 
99.45 

t».60 
99.72 
99.81 
93.88 
99.95 

94.01 
94.08 
94.16 


4 
9 

1 

7 

14 


85 

47 

m 

70 

77 
83 

66 
85 
82 

75 
65 
65 

42 
98 

17 
6 

4 
11 
17 

90 
20 

n 

15 

12 
6 

7 
7 
6 

7 
•7 


57.290 
1.058i 


417.18 
-0.946 


RtgHt 
AsosDsion. 


h     m 
19    13 


6 

94.419 
94.47S 
94.587 
34.740 
34.^6 


80 
100 
153 
106 
233 


95.169 
35.434 '•^ 
35.725** 
96.988 '** 
36.964^ 

833 
86.99i 


97.031' 
37.957 
97.969. 
97.959 

98.221 
88.447 
88.634 
98.774 


334 


812 
280 
262 


187 
140 
91 


38.865 

ji 

38.894 
38.832 
38.722  **^ 
98.667 


12 
62 


155 
191 


38.376 
38.154 
97.910 
97.655 
97.400 


222 
944 
266 

255 
247 


97.1531 

96.727*** 
96.664  *•* 
99.444.  *'^ 

:  73 

M.971 
99.947  — 
96.979  * 


Dedina- 

tiOQ. 


+37  59 


ft 


Tin 

297 
284 
261 


34.97 
31.70 
28.73 
25.89 
23.28 


21.02 

17.85; 
17.07  ^, 
16.88  — 

30 

17.27 


18.25 
19.74 
21.71 
24.07 

26.77 
29.69 


08 
149 
197 
236 
270 


242 


902 

82.79  '*^ 

35.95  **• 

39.19  •** 
306 

42.15 

45.05*^ 

47,73 

60.15 

52.23 

59.94 
55.25 
56.14  * 
56.58  — 
56.56 

46 

56.07 


171 


181 


55.12 
53.72 
51.89 
49.97 

47.18 
44.34 
41.40 


96 

140 
183 


979 
904 


95.430 
1.269 


26.17 
+0.781 


IM,B«f8 


+9.979: 
+0.12 


+0;010     I 


0.000 
+0.12 


-0:060 
^.95 


W).07O^ 
+0.12  i 


+0.007 
-0.95 


+0.042, 
+0.18 


-9.019 
*4K99 


472  APPARENT  PLACES  OP  8TA1S,  1920. 

FOR  THB  UFPBK  TRANtST  AT  WASHIIVOTON. 


Wi 


aahlDfton 
mdTiiiw. 


Jan.  1.0 
11.0 
21.0 
30.9 

Feb.    9.9 

19.9 
29.9 
Mar.  10.8 
20.8 
30.8 

Apr.  9.8 
19.7 
29.7 

May  9.7 
19.6 

29.6 

Jvne   8.6 

18.6 

July    8.5 

18.5 
28.6 
Aug.  7.4 
17.4 
27.4 

Sept.  6.3 
16.3 
26.3 

Oct.  6.3 
16.2 

26.2 

Nqv.   5.2 

15.2 

25.1 

Dec.    5.1 

16.1 
25.0 
85.0 


6)Aqiillf». 
Mag.  5.1 


RigUt 


b     tn 
19    14 


t 
3.140 

3.226 

3.349 

3.507 

3.695 

3.ft06 
4.143 
4.398 
4.667 
4.947 

5.235 
6.524 
o.o09 
<6.066 
6.349 

6.592 
6.809 
6.995 
7.146 
7.257 


86 
US 
158 
188 
318 

286 
356 


386 


386 
377 
363 
2i8 


317 
186 
151 
lU 
60 

7.326 
7.352  — 
7.333  *• 
7.271  ^ 
7.171  "^ 

183 


7.03S 
6.879 
.6.7021 
6.515 
6.928 

6.15i 
5.992 


160 

m 

167 
187 
177 

160 
183 


5.860 
5.75^  *^ 

5.697  ^ 

.Ji 

5.676( 

5.698  *® 
5.754  ^ 


Dedliuh 

tlOD. 


+11  26 


/« 


IM 
183 
178 
166 
161 


08 
63 


67.49 
65.65 
68.83 
62.11 
60.58 

59.27 
58.29 
57.66  ^ 
57.43  — 
57.60  " 

50 

66wl9 
59.14 
60.45 
62.06 
63.^ 


06 

m 
m 

183 
301 

316 
318 
316 
810 
100 

188 
165 
146 
110 
06 

83.52 
84.20  ^ 
84.61  ^ 
84.73  — 
^69  ** 

41 

84.1J8 
88.48 
82.52 
81.32 
179.90 


65.89 
68.02 
70.20 
72.36 
74.46 

76.45 
78.28 
79.93 
81.37 
82.56 


7BM 
76.5(2 

74.67 


70 

06 

130 

143 

163 

136 
186 


s  Cygni. 
Mag.  4.0 


RJgUt 

AmmdsIoii. 


h     m 
19    15 


07 
160 
31* 

374 


360 
387 
407 
4M 


414 
403 


347 


13.622 
13.652 
13.749 
13.909 
14.128 

14.402 
14.722 
15.081 
15.468 
15.875 

16.291' 
16.705 
17.107 
17.487 
17.834 

18ul42 

18.400 
18.604 
18.747 
18.827 

18.841 
18.789 
18.674 

18.269 

17.993 
17.679 
17.33a 
16.98$ 
16.6^ 

16.274; 
15.944i^ 
15.648; 
16.39^^ 

303 


366 
304 
146 


14 


63 
U6 

176 
330 


3M 


366 


340 


15.1193 

l».960r 
14.970! 
14.9&7. 


146 


80 
13 


tion. 


•f53  13 


It 


383 
364 

883 

307 


317 

168 

108 

38 


00 
140 


3i8 


22.78 
19..46 
16  J2 
12^ 
9.93 

7^1 
5.14 
3.52 
2.50 
2.12 

2.38 
3.28 
4.77 
6.79 
9.27 

12.13 
15.28 
18w63 
:^.09 
25.57 

28.99 
32.26 
35.80 
38.07 

40.49 


^•^160 

^^  113 
45.24*^ 

45.87 

10 

^97  — 

45.55  ^ 
44.59  *" 


316 


666 

643 

337 
304 
377 
343 


48.11 
41.15 
^8w75 

85  J7 
32i88 
29.61 


U8 

106 
360 
39B 


387 


r 


TpiaooBte. 
Mag.  4.6 


Rigtt 


h     tn 
19    17 

8 

1.62 
1.54 
1.60 
1.82 
2.16 


6 


47 


2.63 

8.21 
3.87 
4.62 
5.89: 

6.18 
6.96 
7.71 
8.40 
9JDZ 

9.54- 

9.96 

10.26t 

ia43 

lflL47 

10.39 

iaa6i 

9.83 
9.88! 

8.82| 

■ 

8^8 
7.47 
6.69 
&89 
5.0? 

4.27! 
3.56 

{L79 
fla4 
1.59. 

• 

1.16| 
0.86 


76 
97 

90 

78 
26 

60 
60 
68 

43 
60 
17 

4 

8 


68 
46 
56 

64 

71 

78 
80 
88 
80 

77 
71 
66 
56 
46 

30 
18 


Uon. 


+73  12 

ft 

37.28 


33.82 
30.87 
27^ 
23.86 


841 


8U 


18-68 
16.86 
15.43 

58 
1)5.66  — 

6 

15.13 


15«86 
17490 
19^12 
21.52 

^.32 
27.46 
80^83 
34.34 
37JM> 

4lU41 
44«31 
48.«2 
50.96 
53,58 

55J1 
67.61 
58.93 
59;7B 
60^66 

.59.79 
68.98 
67J62 
56.78 
53Ja 

40.^1 
47.50 
44.15 


a 

164 


3ftO 


314 
387 
3« 


381 


383 

180 

133 

63 

JO 

36 


160 
366 
677 


8U 


JAfofte. 
Mag.  3.4 


Rigtat 


h     m 
19    21 


8 

27.418 
27.504 
27.628 
27.781 
27.967 

28.176 
28.406 
28.660 
28.125 
29.203 

29.488 
29.777 
30.064 
30.346 
30.615 

80.864 

31.018 
31.287 
31.447 
31.572 


86 

134 
153 
186 


353 
365 
378 
385 


387 
383 


240 


234 
100 
160 
125 

81 

31,653^ 
31.692-^ 
31.686  ^ 
31.638  ** 

3L563  " 

no 

81.434 
31.287 
31.113 
30.941 
30.76a 

89.691 

80.440^^ 
30.313  ^^ 

3o.2iei  ^ 

80.156  ^ 

J8 

80.183 
30.159  ^^ 
30.217  " 


147 
160 
177 
181 
160 


tloo. 


+  2  57 


tf 


21 J6 
20.50 
19.18 
17.92 
16.83 

15.94 
15.29 
14.94 


14.92  — 
15.23  '^ 


136 
133 
136 
106 


65 
35 


15.85 
16.80 
18.00 
19.43 
21.03 

22.75 
24.64 
26.34 
28.13 
29.82 

31.40 
32.82 
34.09 
35.16 
36.02 

36.67 

37.13 

37.39 

37.45  — 

37.30   ** 
35 

36.95 

36.40 

35.68 

34.78 

33.71 


05 

130 
143 

160 
173 

179 
180 
170 
166 
158 

142 

137 

107 

86 

66 

46 

26 


55 

73 
00 
107 
117 
32.54 
31.23  ^^ 
29.86^'^ 


Mean  Place 
Seoe,Taii6 


3.683. 
1.020 


60.61 
+0.203 


15.293' 
1^67tf 


18^ 

+1.338 


6a2k 

8.46E 


26^ 

+3;ai4 


27.89S 
1.001J 


21.36 
+0,052 


D^,D«i6 


+0.056 
+0.13 


--0.004 
-4K96 


kf0*028: 
+0.13  ) 


-0.029 
-0.96 


-0.029 


•^)i073 
riO.94 


+o.o6a 

+0.14  i 


-aooi 

-0.94 


APPABBNT  PLA0E8  OF  STABS,  1920. 


473 


FOR  THE  X7FPER  TRAK8IT  AT  WABHINGTON. 


Wi 


Mhtngton 


Mag.  3.2 


RigUt 


Jw.     1.0 

11.0 

21.0 

31.0 

Feb.    9.0 

19.9 
29.9 
Mar.  10  6 
20.a 
30.8 

Apr.  9.8 
19.7 
29.T 

May  9.7 
19.7 

29.6 

June    8.6 

18.6 

28.5 

July    8.6 

18.5 
28.5 
Aug.  7.4 
17.4 
27.4 

Sept.  6.4 
16.3 
26.3 

Oct.  6.3 
16.2 

26.2 

Nov.    5.2 

15.2 

25.1 

Dec.    5.1 

15.1 
25.1 
35.0 


h     m 
19    27 

• 
28.948 
29.007  J 
29.105  ' 


139 

170 
300 


29.244 
29.420 

29.626 

29.866**® 

80.126**^ 

80.407  *^ 

80.703  ^ 
906 

SliM 

31.3i7 
31.623 
31.920  ^ 
32.201 

82w462 
32w690 
32-885^ 

33a56"^ 

00 

83.225  -. 
33.244  — 
33.217  ^ 
33.141  ^* 
33^2  "* 

163 


9Si 


32.880 
32.609 
32.408 


181 
301 


100 


MeeB  Place 
Sec  0,  Tan  0 


32.286** 
32.06$*^* 

311 

31j664 
31.495 
31.356"^ 
31.a6<*^ 

00 

31.19* 

31.180  — 

»i.ao6  ^ 


tkm. 


+27  47 


#f 


35JI9 

32.83 
30.26 
27.80 
25.55 

23.57 
21.96 
20.83 
20.17 
20.04  — 

20.41 

21.30 
22.67 
24.43 
26.63 


367 
840 
336 
IM 


101 

1X3 
00 


iCygBi. 
Mag.  3.9 


Right 


h 
19 


m 
07 


00 

la? 

170 


M6 


29.08 
31.73 
84.53 

37.38 
40.21 

42.96 
45.57 
48.00 
50.15 
52.02 

53.54 
54.76 
55.58 
56.03 


376 


M3 
316 
4»7 
160 


133 
02 
46 
3 


I 

89.862 
39.878 
89.956 
40.097 
40.295 

40.545 
40.843 
41.180 
41ik7 
41.937 

42.339 

42.743 
43.139 
43.518 
43.868 

44.182 
44.451 
44.670 
44.831 


10 

70 
141 
100 
350 


S37 

807 
800 
403 


404 


UoD. 


+51  33 


/f 


836 


870 
860 
814 


310 
101 


37 

00 

140 


56.06  — 


55.68 
54.91 
53.75 
52.22 
50.35 

48.19 
45.80 
•43.26 


77 
UO 
160 
107 
210 


44.932 

_80 

44.968 

44.941 

44.851 

44.702 

44.500 

■  an 

44.249 
43.961 
48.64) 
43.80S 
42.966 

836 

42;681 
42.815  *• 
42.026 
41.776 
41.574 


42.19 
88.94 
35.66 
32.46 
29.48 


338 
^'^  170 

22.89  ^,, 
21.77  ,^ 
21.28  — 

16 


Mag.  4.6 


Right 


h     m 
19    80 

i 
10.423 
10.497  ''* 
10.608  *" 
10.752  *** 
10.927  "* 

301 

11.128 
11.352 
11.597 


DodJiiA- 
tloe. 


+  7  12 


/r 


346 

303 


818 


364 


29.683 
1.130 


26.76 

+0,527 


843 


360 


146 


21.43 

22.20 
23.57 
25.48 
27.87 

30.64 
33.73 
87.03 
40.46 
43.93 

47^ 
50.66 
53.75 
56^59 
59.11 

61^24 
62.95 
04.21 
64.96 


77 

U7 
101 


377 


848 
847 
843 


880 


384 
368 
818 


171 

130 

77 


11.859 
12.134  ^^ 

806 
12.419 
12.707  ^ 
12.096 
13.278 
13.650 


373 
864 


13.804 
14.034 
14.236 
14.403 
14.533 

14.619 
14.662 
14.662 
14.619 
14.536 

14.41^ 
14.273 
14.105 


36 

65.23  — 


64.97 
64.17 
62.86 
61.04 
58«78 

56.12 


181 
183 


41.426 

41.838  **  153.14 

41.31?  *  I  49.95 


300 
810 


41.375 
1.609 


31.75 
+L260 


107 

too 


48 

0 

43 

83 

110 

146 

100 


13.928  *^ 

18.74$  ^^ 
174 

18J^74 

13.416  ^ 

18.281  ^ 

13.177  *^ 

18.10I  •^ 


96.73 
85.16 
83.60 
82.12 
80.81 

29.71 

28.89 

28.40  ^ 

28.25  — 

28.47  * 
60 

29.06 

29,98  '^ 


%8agittazli. 

Mag.  4.7 


Right 

AOOflOfliOD. 


167 
160 
140 

Ul 

no 


83 

40 


81.22 
82.74 
84.46 

86.34 
38.31 
40.33 
42.31 

44.25 

46i06 

47.72 

49.22 

50.50 

151.58 

52.42 
53.02 
53.39  ,- 
53.52  — 
53.41  " 


134 
188 
173 
U88 

107 
308 
100 

104 
101 

MO 
160 
128 

leo 

84 


00 
87 


18j079 

13.087 
13484 


80 

8 
40 


53.07 
62.49 
51.69 
60.68 
49.47 

48.09 
46.59 
45.01 


h 
19 


m 
81 


• 
49.920 
50.015 
50.151 
50.321 
50.524 

50.755 
51.010 
51.286 
51.579 
51.885 

52.200 
52.522 
52.844 
53.162 
53.467 

53.757 
64.023 
54.257 
64.457 
54.614 


96 
130 
170 
303 
231 

255 
270 
293 
306 
315 

323 
322 

31S 
305 
290 


Dedina- 
tloo. 


-25    3 


tt 


66 

80 

101 

131 

188 

160 
168 


266 
234 
300 
157 
112 
54.726 

54.789 
54-804  — 
64.770  ** 
54^1  ''^ 

119 

54.572 
54.421  ^*^ 
54.245  ^^* 

MACK    190 
.Ui>0 

58.863  ^®^ 

180 

53.677 
1 53.510 
53.371 
58.265 
58.200 

58.178 
58.201 
58.268 


10.901 
1.00^ 


29.70 

+0.127 


107 

139 

106 

06 

22 


23 
67 


36.29 
35.91 
35.49 
35.03 
34,53 

33.97 
33.36 
32.68 
131.94 
31.13 

30.80 

29.43 
28.57 
27.73 
26.96 

26.29 
25.72 
25.29 
25.03 
24.80 

24.91 
25.06 
26.32 
25.69 
26.11 

26*56 
27.00 
27.41 
27.76 
28.02 

28.18 
28.25 
28.22 
28.11 
27.91 

27.67 
27.38 
27.03 


38 
42 
40 
60 
50 

01 
08 
74 
81 
83 

87 
00 
84 
77 
67 

67 
43 
20 
14 

2 

15 
30 

37 
42 
46 

44 
41 

36 
20 
10 

J 

8 
11 
20 
24 

39 
86 


50.417 
1.104 


40.88 
-0.468 


+0.048 
1+0.15 


-O.013 


+0,030 
+0.16 


•-0.031 
-0.93 


+0.058 
+0.16- 


-0.003 
M).92 


40.073 
+0.16 


+0.012 
-0.92 
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APPARENT  PLACES  OF 


,  1920. 


FOR  THE  UFPEIR  TRANSIT  AT  WASHINGTON. 


WashlngtOD 
Mean  Time. 


Jftn.  1.0 
11.0 
21.0 
81.0 

Feb.    9.9 

19.9 
29.9 
Mar.  10.8 
20.8 
30.8 

Apr*  9.8 
19.7 
29.7 

Hay    9.7 

19.7 

29.6 

June   8.6 

18.6 

28.5 

Xvly    8.5 

18.5 

28.5 

Aug.    7.4 

17.4 
27.4 

Sept.  6.4 
16.3 
26.3 

Oct.     6.3 

16.2 

26.2 

Nov.    6.2 

15.2 

25.1 

Dec.    5.1 

*  15.1 
25.1 
85.0 


Mean  Place 
8ec«,Tan< 


IV«»  I>Ma 
D^»D<^ 


Mag.  5.0 


Aaoenso 


ion. 


h     m 
19    82 

8 

34.893  ^ 
84.975  ' 


35.094 
35.246 
35.426 

35.633 
85.862 
86.111 

86.876 


lit 
158 
180 

soy 

S89 
240 
MS 

36.653^ 

908 

36.941 

37.233"^ 

87.526 

37.815 

38.095^ 


38.857 
38.59$  ^ 
88.810  ^^ 
38.990*** 
89,132  *^ 

00 

39.231 
39.286  * 

«j>9.29v  ■""" 

39.262  ** 

39.187  ^^ 
no 


39.077 
38.938 
38.776 
38.602 
38.426 

38.257 
38.103 
37.974 
37.875 
37.814 


139 
102 
174 
170 
100 

154 
120 


(ML 


87.791*^ 

37J06  *' 
37-864  * 


DeeUna- 

tton. 


-  7  12 


tf 


16,65 
17.38 
18.07 
18.70 
19.22 


78 
00 

oo 

58 


19.60 
19.78  — 
1^.75    ' 


19.49 
19.00 

18.27 
17.35 
16.24 
l&Ol 
13.67 

12.29 
10.90 

9.55 

8,27 

7.12 

6.08 
5.19 
4.47 
3.89 
3.47 

3.20 
3.06 
3.03  — 
3.12  • 
8.32^ 


20 
40 
78 

02 
111 
128 

184 
188 

180 
186 
128 
116 
104 


9CfgBi. 

Mag.  4.6 


Right 
Aaoenmi. 


72 
58 
42 
27 

14 


3.60 
3.97 
4.43 
4.97 
5.58 

6.26 
6.99 
7.75 


87 
46 
54 

01 
08 

73 
76 


882 
822 
856 

876 


35.824 
1.00S 


22.51 
-0.126 


40.064 

+0.16: 


+0.003 
-0.92 


h     m 
19    84 

8 

16.391 
16.401  ^* 
16.471  '^ 
16.601  ^ 
16.787  *^ 


17.625 
17.307 
17.629 
17.984 
18.860 

18.749 
19.143 
19.532 
19.906 
20.254 

20.669 
20.841 
21.065 
21.235 
21.346 

21.395 


804 


874 
846 
815 


273 


170 
111 

40 


13 


21.882 
21.809  ^ 
21.176  ^^ 
20.990** 


20.757 
20.485^ 
20.184  ^^ 
19.865  "• 
11U»9 


19.217 
18.912 
18.632 
18.390 
18.192 

1S.046 
17.957 
17.927 


249 
106 
140 


Dedliia- 

tiOQ. 


+50    1 


r# 


819 


017 

907 


77.71 
74.52 
71.28 
68.11 
65.14 

62.49  „ 

60.26  " 

58.53  J 

57.38    ' 

66.84-- 
10 

56.94 

57.66 

58.97 

60.83 

63.16 


54  BaftttattL 

Mag.  5.4 


mgiit 


19    86 


0 

8.068 


86 


8.123 
8.245"* 


72 
181 
186 


276 


805 


65.89 
68.94 
72.21 
75.61 
79.07 

82.49 
85.79 
88.90 
91.77 
94.31 

96.49 


96.25 

99.57 
100.41  " 
100;73  — 

10 

106.54 

71 


840 
o46 
342 

330 
311 
987 
264 

918 


170 


99.88 
98.60 
96.87 
94.69 

92.11 
89.21 
86.09 


193 

173 
918 


M2 


166 

187 
914 

237 
257 
274 
280 


804 
300 
301 
902 

9n 


8.401 
8.688 

6.80J 
9.089 
9.296 
9.570 
0.859 

10.157 
10.461 
10.767 
11.068 
11.860 

11.687 
11.891 
12.116 
12.308 
12.459 

12.669 

12.681  " 

12.649  — 

12.619  * 

12.640  ^^ 
110 

12.489 

12.298  "* 

12.184  *•* 

11.95$  *^ 

11.777  "^ 

.  175 

11.602 
11.444**® 
11.816  "* 
11.908  *^ 
11.148  * 


82.39 

31.47  •• 

80.46^^ 
106 


199 

151 
110 


17.790 
1.557 


66.85 
+1.193 


+0.032 
+0.16 


-0.082 
-0.92 


ii.m 

11.186 
11.195 


16 

00 


DeeUna- 
tlon. 


-16  28 


ff 


84.69 
85.04 
85.16 
85.22  — 
85.19 


15 

19 

6 

8 

12 


85.07 
34.81 
34.43 
83.89 
38.20 


88 

84 
60 
81 


29.41 
28.34 

27.29 
26.31 
25.42 
24.65 
23.99 

23.60 
23.14 
22;93 


107 
106 

00 
80 
77 
00 

40 

30 
21 


18 
22 
25 
96 
94 


22.83  i? 
22.86    ' 

10 
2«.96 
23.14 
23.86 
23.61 
23.86 

24.10 
24.83 
24.56 
24.78 
24.99 

25.19 
25.89 
25.^ 


21 
90 

90 
10 


8.482 
1.043 


89.98 
-0.296 


fi 


Mag.  4.4 


Rtgl* 


h     m 
19    87 


58 


8 

26.767' 
26.825 
26.923  •* 
27.054  "^ 
27.219^ 

108 

27.412 
27.633^ 
27.877^ 
28.141  ** 
28.417*^ 


204 


975 


90i 

168 


28.707 
29.002 
29.296 
29.586 
29.861 

80.119 
80.855 
80.559 
80.727 
80.668***^ 

86 

80.943 
80.985  — 
80.980  * 
80.932 
30.845 

•  123 

30.722 
00.668*** 
80.393  "* 
80.204** 
80.01$ 


48 

87 


29.828 
29.65) 

20.602 
29.882 
29.898 


,85 


75 
51 
(90 

84 
50 

2».W8  ,^ 
29.238  ~ 
29.268  * 


tkNL 


+17  17 

31.82  _ 

29.45 

27.38 

25.42 

23.61 

22.04 
20.81 
19.96 
19.54 
19.54 

20.01 
20.90 
22.20 
23.83 
25.78 

27.95 
30.29 
32.70 
35.16 
37.60 

39.93 
42.12 
44.12 
45.91 
47.42 

4Sj67 
49.65 
50.29 
60.60 
60.64—* 

S3 

60.32 
49.68 
48.73 
47.49 
45.98 


106 
181 
157 


123 

83 

42 

0 

47 

89 
130 
103 
103 
917 

2H 
241 
246 
944 
233 

219 
200 
179 
151 
125 

98 
64 
31 


44.22 
42.28 
40.22 


61 

66 

121 

151 

176 

194 
206 


27.325 
1.047 


2^.87 
+0.811 


+0.068 
+6.16 1 


+0.008 


+0.054 

I+0;16  < 


-O.009 
-I^.Ol 


APPARENT  PLACES  OF  STARS,  1920, 
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POK  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washiofftoii 
Mean  Tune. 


Jan.  1.0 
IIJO 
21.0 
31.0 

Feb.    9.9 


Mar. 


19.9 
29.9 
10.9 
20.8 
30.8 


Apr. 


9.8 

19.7 

29.7 

:May    9.7 

19.7 

29.6 

Jtme    8.6 

18.6 

28.6 

July    8.5 

18.5 

28.5 

Aug.    7.4 

17.4 

27.4 

Sept.  6,4 
16.3 
26.3 

Oct.  6.3 
16.3 

26.2 

Nov.    5.2 

15.2 

25.1 

Dee.    5.1 

15.1 
25.1 
85.0 


15  Cygni. 
Mag.  5.0 


Risht 
AaowMtnn. 


h  tn 
19  41 


8 

22.636 
22.665 
22.740 
22.861 
23.(^6 

23.229 
23.467 
23.737 
24.032 
24.346 

24.672 
25.005 
25.338 
25.661 
25.968 

26.252 
26.504 
26.719 
26.892 
27.018 


76 

121 
165 
203 

238 
27D 
2ft5 
814 
326 

333 
333 
323 
307 
284 


2S2 
215 
173 
136 
75 


27.093.  ^ 

27.116  — 

27.088  ^ 

27.009   '^ 

26.884  *® 
166 

26.719 

200 

224 
240 
947 
244 

230 
206 

175 

188 

VT 


26.519 
26.295 
26.055 
25.808 

25.564 
25.334 
25.128 
24.953 
24.815 

24.718 
24.667 
24.664 


51 


Declina- 
tion. 


+87 

ft 

48.13 
45.29 
^.41 
39.60 
36.98 

34.64 
32.69 
31.21 
80.26 


9 


284 
288 
281 
262 
234 


195 

148 

05 


29.86  — 

18 

30.04 

30.79  ^* 

32.06** 

33.85  *^ 

36.06^ 
256 

38.62 

41.45  *» 

44.48^ 

47.61  ^^ 

50.77  ^** 
811 


53.88 
56.86 
59.67 
62.23 
64.60 


298 
281 
256 
227 
1»2 


^•^155 
^'^^^  115 

69.12  ^ 

69.83  !: 
70.09  — 

90 


69.89 
69.23 
68.11 
66.55 
64.59 

62.29 
69.69 
58.00 


66 
113 
156 
196 
280 

260 
379 


/ftagittarii. 
Mag.  5.1 


Right 
AfloeDsion. 


li     m 
19    41 


a 
41.345 
41.425 
41.544 
41.698 
41.883 

42.096 
42.333 
42.591 
42.867 
43.158 

43.462 
43.772 
44.084r 
44.392 
44.693 


80 

li» 

154 
185 
313 

237 
258 
276 
291 
804 


70 


310 
312 
308 
301 
384 

44.977 
45.240^ 
45.474  ^ 
45.674  ^ 
45.835  *•* 

116 

45.951 

46.021 

46.044  — 

46.018  * 

45.950  * 
.106 

45.842 

45.701 

45.536 

45.357 

45.172 

44.993 
44.830 
44.680 
44.588 
44.514 

44.483 
44;495 
44.549 


41 
65 
79 
85 
79 

68 
40 
107 
69 
81 

13 

64 


Declina- 
tion. 


-19  56 


tt 


71.32 
71.25 
71.12 
70.95 
70.70 

70.37 
69.93 
69.39 
68.72 
67.94 

67.07 
66.11 
65.11 
64.11 
63.11 

62.17 
61.81 
60.57 
59.96 
59.50 


7 
13 
17 
25 
83 

44 

54 
67 
78 
87 

96 
100 
100 
100 

94 

86 
74 
61 
46 
31 


59.10 
59.03 
59.01  — 
69.11 
69.30 


16 

3 

10 

19 

27 


59.57 
59.87 
60.19 
60.52 
60.81 

61.05 
61.25 
61.41 
61.51 
61.58 

61.61 
01.61 
ei.58 


80 
32 
33 
29 
24 

30 

16 

10 

7 

8 

0 
8 


y.  Aquile. 
Mag.  2.8 


Ascension. 


h 
19 


42 


8 

26.891 
26.95a 
27.047 
27.175 
27.339 

27.528 
27.744 
27.981 
28.238 
28.508 

28.791 
29.080 
29.371 
29.660 
29.935 

30.195 
30.433 
30.642 
30.817 
30.956 

31.051 
31.102 


59 

97 
128 
164 
180 

216 
237 
257 
270 
283 

299 
291 
289 
275 
260 


23S 
209 
175 
139 
95 

51 
9 


31.111  — 

31.075  ^ 
31.001  ^^ 

114 

30.887 
30.746 
30.579 
30.402 
30.220 


30.042* 
29.878 
29.736 
29.623 
29.544  ^ 


41 
67 

n 

83 

78 


64 
42 
13 


45 

4 


29.49» 
29.495  — 
29:527'  ^ 


Declina- 
tion. 


+10  25 


n 


170 
169 
162 
146 
123 


95 
62 


10.09 

8.39 
6.70 
5.08 
3.62 

2.39 
1.44 
0.82 
0.55  — 
0.70  *^ 

54 

1.24 
2.16 
8.41 
4.97 
^.77 


8.74 
10.83 
13.01 
15.17 
17.29 

19.30 
21.19 
22.87 
24.35 
25.61 

26.61 

27.39 

27.86  „ 

28.12  — 

28.10    ^ 
81 

27.79 

27.23 

26.40 

25.34 

24.06 

22.62 
21.02 
19.31 


92 
125 
156 
180 
197 

209 
218 
216 
212 
201 

189 
168 
148 
126 
100 

78 
47 


56 

83 

106 

128 

144 

160 
171 


AC7g;iii. 
Mag.  3.0 


Right 
Ascension. 


19    42 


s 
27.388 
27.402 
27.466 
27.584 
27.752 

27.968 
28.226 
28.516 
28.839 
29.183 

29.543 
29.911 
30.274 
30.626 
30.958 

31.264 
31.531 
31.757 
31.933 
32.056 


14 

64 
118 

168 
216 

258 
390 
323 
344 
360 

368 
363 
353 
333 
306 


367 
336 
176 
123 
68 

32.124  ^, 
32.134  — 
32.089  ** 
31.988  ^^ 
31.837  ^^ 

197 


31.640 
31.407 
31.147 


333 

360 
380 


30.867 
30.581** 

385 

30.296 

30O 


30.027 
29.780 
29.566 
29.391 

29.265 
29.187 
29.164 


347 
214 
175 
136 

78 
33 


Declina- 
tion. 


+44  55 


rf 


76.40 
73.35 
70.24 
67.19 
64.33 


305 
311 
305 
286 
256 

^^•'^^  216 

57.89  ''' 

^•^^    63 

56.24  - 

6 

56.30 
56.98 
58.23 
60.01 
62.25 

64.89 
67.84 
71.00 
74.30 
77.65 

80.99 
84.22 
87.25 
90.04 
92.53 

94.69 
96.42 
97.73 
98.60 


68 
125 
178 
224 
264 

295 
316 
830 
335 
334 

823 
803 
279 
249 
216 

173 
131 

87 


37 

98.97  — 

13 

98.84 
98.20 
97.06 
95.44 
93.38 


90.93 
88.17 
85.18 


64 
114 
162 
206 
245 

276 
299 


Mean  Place 
Sec  6,  Tan  5 


23.^ 
1.255 


S7.86 
+0.758 


41.799 
1.064 


76.06 
-0.363 


27.373; 

i.oir 


2.46 
+0.184 


28.525 
1.413 


65.36 
+0.998 


IVat  Doa 


+0.043 
+0.17 


-0.022 
-0.90 


+0.070 

+0.17 


+0.010 
-0.90 


+0.057; 
+0.17  * 


-0.005 
-0.90 


1+0.037 
+0.17 


-0.029 
-0.90 
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APPABENT  PLAGES  OF  STABS,  1920. 


FOR  THE  UPPER  ISUNSIT  AT  WASHINGTON. 


Wftshlnnoii 
Mean  Tune. 


JaA.  1.0 
11.0 
21.0 
31.0 

Feb.    9.9 

19.9 
29.9 
Mar.  10.9 
20.S 
30.8 


5  8afilte. 
Mag.  3.8 


RiSbt 
Asocnsjop. 


Apr. 

9.8 

19.7 

29.7 

May 

9.7 

tf 

19.7 

29.6 

June 

8.6 

18.6 

28.6 

July 

8.5 

18.5 
28.5 
Aug.  7.4 
17.4 
27.4 

Sept.  6.4 
16.3 
26.3 

Oct.  6.3 
16.3 

26.2 

Nov.    5.2 

15.2 

25.1 

Dec.    5.1 

15.1 
25.1 
35.0 


h     m 
19    43 


8 

48.687 
48.737 
48.826 
48.951 
49.110 

49.298 
49.514 
49.754 
60.015 
50.292 

50.580 
50.875 
51.171 
51.463 
51.744 

52.007 
52.247 


50 

89 

125 

150 

188 

210 
940 
Ml 
377 
288 

205 
206 
202 
281 


240 
210 


40 
1 


52.457 
52.631  "* 
52.766  ^ 

98 

52.859 
52.905 
52.906  — 
52.863  ^ 
52.779  ^ 

m 

52.658 
52.507  ^** 
52.333  "* 
52.145  ^ 
51.952  ^^ 

180 

51.763 


176 
158 


51.587 

51.434 

51.308** 

51.216  ^ 
55 

51.160 
51.144  — 
51J69  * 


DedlliM- 
tko. 


210 


+18  20 

18.47 
16.38 
14.28 
12.26 
10.40 

8.79 
7.51 
6.60 

6.12 


180 
161 

128 

01 

48 

3 


a  Aqullae. 
(AUair.) 
Mag.  0.9 


lUtftt 


6.09  — 

48 

6.52 

87 


7.39 

8.67 

10.32 

12^ 

14.46 
16.82 
19.29 
21.80 
24.28 

26.68 
28.94 
31.01 
32.87 


128 

105 

194 
220 


247 
251 
248 
240 

220 
207 
180 
150 


102 
71 
40 
0 


34.46 

133 

85.79 

36.81 
37.52 
37.92 
37.98  — 

28 

37.70 

60 

02 

124 

150 

170 

31.68 

104 

207 


37.10 
36.18 

33.44 


29.74 
27*67 


h     III 
19    46 

8 

62.341 
52.400  ' 
52.496  ** 


52.626 
52.791 


128 
165 

186 


62.979 

53.194^ 

53.432^ 

53.686^ 

53.968'^ 


54.210 
54.530 

54.821 
55.111 
55.388 

55.640 
55.889 
56.103 

56.282 
56.4^ 


200 
201 
290 
277 
261 

240 
214 
170 
141 


56.621  „ 
56.577 
56.590  — 
66.556  ** 
56.486  ^ 

100 

56.376 


56.237 
66.077 
55.905 
55.726 

55.5(^1: 
55.390 
55.249 
55.138 
55.090 

55.(a»' 

55,015.— 
55.048  ** 


180 
160 
172 
170 
176 

161 

141 

lU 

78 

41 


tloo. 


4-889 


29.17 
27M 
26.02 
24.68 
2^19 

22.08 
21.23 
20.71  ^, 
20.55  — 
20.75  * 

58 

21.83 


158 
157 
140 
184 
111 


85 

52 


If  Afvlte. 
Var.  3.7-4.4 


BM» 


06 

127 
156 

170 
104 


211 


22.28 
23.55 
25.10 
26.89 

28w83 
30.92 
33.98 
35l12 
87.16 

d9.ia 

40.94 
42.5^ 
^J2 
4542 

46^ 

46.77 

47.22  j^ 

47.44  — 

47.38    * 
SI- 

47i07 

46.52 
45.76 
44.76 
48.56 


204 
107 

m 

168 

140 

120 

04 


71 
45 


42a9 
40.70 
d9.U 


56 

70 
100 

120 
187 

140 
150 


ll 
19 


48 


6 

23.469 
23.530 
23.627 
23.757 
23.918 

24.105 
24.318 
24.552 
24.805 
25.673 

25.353 
25.64a 
25.931 
26.219 
26.500 

26.765 
27.011 
27.229 
27.416 
27.566 


61 

07 
130 
161 

167 

21S 
284 


280 


201 


281 
266 

246 
218 
187 
140 
108 

27.6W  ^ 
27.737 
27.757.— 
27.733.  ^ 
27.6681  •* 

,100 

27*668t 
27.^5 
27.280 
27.110 
26.965 

26.764 
26.607 
26.470 
26.362 
26.287 

26.248- 
26.245' 
26.2Ga. 


188 
156 
17D 
176 
171 


157 
187 
108 
7^ 
.80 

8 

86 


-f  0  47 


116 
118 

107 


64.43 
63.27 
62.14 
61.07 
60.14  •* 

74 

59.40^ 
58.88^ 
58.64  — 
58.68  ^ 
59.04  '^ 

59.71 
60.65 
61.85 
63.27 
64.86 

66.56 
68.32 
70.09 
71.82 
73;45 

74.96 
76.85 

77.55 
78.57 
79.39 

9dM 

80.45 

80.68 

80.74  — 

80.68  " 
ao 

80.88 

79.87  ^ 

79.25  *" 

78.47 
77-67 


Mag.  4.0 


67 

04 
120 
142 
150 
170 

176 
177 
178 
163 
158 

187 

120 

100 

82 

60 

44 

23 


78 

00 


76;64 
75WI2 
74.24 


112 

118 


h    m 
12   48 

28.85 


.71 


14 


23.70  - 
28.81  " 
24.04  * 


24.87 
24.80 
25.33 
25.92 
26.56 

27.24 
27.93 
28.59 
29.23 
29.82 

30.35 
80.80 
81.15 
81.40 
81.58 

81.57 
81.49 
81  JO 
81.90 
80.62 

80.15 
29.61 
29.01 
28.87 
27.n 

27.05: 
26.39 
25.77 
25.21 
24.71 

MJ90: 
23iMI^ 
23.79 


48 

58 
50 
64 


66 
64 
50 
58 

46 
86 

26 

13 

4 

8 
10 
80 
88 

47 

54 

60 
64 


60 

a 


+70  3 


M 


841 


64.34 
61.06 
57.65 
54.25  ••^ 
50.98 


326 
947 
358 
861 


47.98 
45.36 
43.23  ^" 
41.66  ^*^ 
40.72  •* 

81 

40.41 
40.76  ** 
41.75  ^ 
43.83^* 
45.45^^ 


48.03 
50.99 
54.24 
57.71 
61.29 

64.90 

68.45 
71.87 
75.09 
78.01 

80.60 
82.80 
84.55 
85.81 
66.55 

86.75 
86.89 
85.45 
83.96 
81.96 

79.48 
76.62 
73.43 


642 


220 
175 
126 
74 
JO 

86 
94 

140 
200 

248 

286 
819 


Mean  Place 
Sec  6,  Tan  6 


49.239 
.  1.054 


9.97 
+0.332 


52.805 
1.012 


21.75 
49.152 


23.869' 
liOOO 


67.76 
46J14 


2.93$ 


60.89 
+2.758 


IM,D«,6 


+0.053 
+0.17  . 


-0.010 
-4).90 


+0.058 
+6.18 


-6.005 
-6J89 


+0.061 
+0.16 


0.000 
«0.89 


*6.604 

+6J8 


-0.084 
<4k89 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washjtacton 
MeaaTnne. 


Mag.  4.8  • 


Rtgi* 


Dtoliaa- 
tioik 


cpftfonia. 
Mag.  4.1 


tioii. 


PAqvSlm, 

Mag.3.» 


DMliaa- 


7  8agltte. 
Mag.  3.7 


Right 


DeoUna- 


Jan.  1.1 
11.0 
21.0 
31.0 

Feb.    9.9 

19.9 
29.9 
Mar.  10.9 
20.8 
30.8 

Apr.  9.8 
19.7 
29.7 

Msy  9.7 
19.7 

29.6 

June   8.6 

18.6 

28.6 

July    8.5 

18.5 
28.5 
Avg.  7.4 
17.4 
27.4 

Sept.  6.4 
16.3 
26.3 

Oct.    6.3 

16.3 

26.2 

Nov.    5.2 

15.2 

25.1 

Dec.    5.1 

15.1 
25.1 
35.0 


h    m 

in    49 

8 

4S.907 
43.990  ' 
44.121 
44.298 
44Jie 


177 


816 


S33 


an 


14» 

91 


^44.771 
45.068 
45.374 
45.713 

46.415 
46.^7 
47.213 
47.608 
47J7(> 

48.32& 
48.653 
48.946 
40.197 
49.402 

4»M1 
49.642  „ 
49.674  — 
49.648  ^ 

49.566  ^ 

138 

^.483 
49.256 
49iM7 
48.818 
48J^8 

48.343 
48.125 
47.934 
47.780 
47.673 

47.616 
47.610  — 
47.659  ^ 


177 


340 
386 

218 
101 
154 

107 

57 


-42    4 


44.13 
42.68 
41.18 
89412 
88j07 

86.06 
96.05 


Mft 
150 

156 
156 
I5B 


82.29 
81.04 

29.91 
28.95 
28.16 
27.55 
27.17 

27.01 
27.09 
27.41 
27.95 
28.71 

29.66 
90.76 
81.96 
93.22 
34^ 

35.66 
36.74 
3743 
38.32 

88.77 

38.94 
38.83 

88.44 
87.77 
36.80 

35.81 
34.56 
38.18 


148 
184 


U8 

06 
70 
61 
88 
16 

8 
82 
54 
96 
96 

110 
100 
126 
195 
119 

108 


45 
17 


11 
89 
67 
88 
106 


125 
138 


ll   81 

!I9  «L 

1B.56' 
18«64 
18J7  " 
19.81 
19il8 


21M 
22.46 
23.31 

24.20 
25.10 
»J0O 
96.88 
27.73 

28.53 
29.25 
29.88 
80.42 
90.82 

91.09 
91.23 
81.23 
91.10 
90.82 

90.«S 
29.91 
29.32 
28.66 
27.98 

27.90 
26.66 
26.07 
25.56 
2616 

24.88 
24.75 
24.74 


84 

67 


60 
91 
80 
85 


00 
00 
88 
85 
80 

91 


40 

27 

U 
0 
18 
28 
60 

61 


64 

60 
51 
40 


18 
1 


308 
808 
206 

277 


-»9.  6 


79.62 
76.44 
79.41 
70.46 

67.69 
65.16 
62.89 
60.94 
69.37 

68.17 
67.38 


227 
106 

187 
120 


70 


67.01  — 
67.06  * 
67.64  ^ 

00 

68.44 


60.72 
61.37 
68.92 
66.65 

67.96 
70.50 
73.07 
76.58 
77.96 

80.09 
81.91 
83.33 
84.29 


128 
165 


241 


264 
267 
251 


218 

182 

142 

06 


84.73- 

8 

84.65  ^ 
84.02  '* 


82.87 
81.23 
79.15 

76.71 
73.99 
71.08 


115 

164 


244 


272 
201 


h     to 

19  m 

6 

22.676 
22.680  ' 
22.722  " 


128 
154 

185 


207 


22.845 
22.990 

28.184 
23.391 
23.623 
28.875 
24.141 

24.421 
24.710 
26.001 
26.280 
26.672 

26.837 
26.080^ 
26.300^ 
26.484^^ 
26.680  ^** 

108 

26.738 
26.800  2 
26.820  — 
26.794  ^ 
96.729  " 

26.498 
26.337 
26.167 
26.991 

26.819 
25.656 
26.516 
25.408 
26.328 

26.276 
26.267  — 
26.296  ^ 


108 


184 
156 
170 
178 
173 

168 
140 
118 


47 


4-6  12 


57 


91 
122 
140 
168 
188 

108 
109 
106 
101 


27.62*^ 
26.16  "^ 
24.79"* 

23.64** 

108 

22.61 
21.73  ^ 
21.26^ 
21.12  — 
21.94  '^ 

21.91 
22.82 
24.04 
25.53 
27.21 

29.09 
91.02 
83.01 

v4.vv 

96.90 

98.72 
40.97 
41.86 
43.14 
44.24 

88 

46.10 
45.72 
46.10  ^. 
46.26  — 

46.20    * 

80 

46.90 
46.89 
44.66 
43.73 
42.61 

41.96 
99.97 
88.52 


166 

148 
120 
110 


61 

78 


119 
128 

188 
145 


k 
It 

6 

11.401 
11.440 
11.517 
11.690 
11.777 

11.966 
12.164 
12.396 
12.662 
12.926 

19.212 
19.508 
13.807 
14.108 
14.390 

14.661 
14.909 
16.128 
16.313 
16.460 


+19  16 


n 


77 
113 
147 
170 


206 


256 
373 

887 

206 
200 


35.62 
83.41 
91.91 
29.26 
27.36 

25.71 
24.37 
23.40 
22.85 


22.77  — 

87 

23.14 

82 


211 
210 
205 

190 
165 


134 

97 
55 

8 


287 

371 

248 
210 
186 
146 
102 

16.661 
15.618 
16.690  — 
16.596  ** 
16.681  '* 

114 

16.497 
15.262 
16.098 
14.906 
14.716 

14.526 
14.347 
14.189 
14.066 
13.956 


145 

169 
185 
192 
190 

170 
158 
138 
100 
65 

13.801 

13.864  — 
13.877   ^ 


23.96 
25.20 
26.82 
28.75 

90.95 
33.83 
35.83 
88.38 
40.92 

43.39 
45.72 
47.87 
49.82 
61.51 

62.93 

64.04 

64.83 

55.31  ^^ 

66.45  — 
20 

66.25 
54.72 
63.85 
62.67 
51.20 


124 
163 
103 
220 

288 
250 
255 
254 
247 

233 
215 
195 
169 
142 


111 

79 
48 


49.47 
47.55 
45.48 


58 

87 

118 

147 

173 

102 
207 


Mean  Place 
Sec  6,  Tan  5 


44.689 
1.347 


46.87 
-4).903 


21.651 

9.444 


88.98 
—3.295 


23.015 
1.006 


21.71 
+0.109 


11.988 
1.059 


k0.082 
+0.18 


+0.028 
-4.89 


4^.18$ 
44^.19 


+0.103 
-4).88 


+0.059 
44>.19 


-0.003 
-0.88 


+0.053 
•MI.19 


26.48 
+0.350 

-O.Olf 
-4).88 
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APPARENT  PLAGES  OF  STABS,  1920. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washliwton 
Mean  Time. 


Jaa.  1.1 
11.0 
21.0 
31.0 

.Feb.  10.0 


M«r. 


19.9 
29.9 
10.9 
20.8 
30.8 


Apr. 


9.8 

19.8 

29.7 

May    9.7 

19.7 

29.7 

June   8.6 

18.6 

28.6 

July    8.5 

18.5 
28.5 
Aug.  7.5 
17.4 
27.4 

Sept.  6.4 
16.4 
26.3 

Oct.  6.3 
16.3 

26.2 

Nov.    5.2 

15.2 

25.2 

Dec.    5.1 

15.1 
25.1 
35.1 


Mean  Place 
Sec  S,  Tan  d 


ctacittazlL 
Mag.  4.6 


Right 


19    07 

s 
43.984 
44.052  ' 


100 

145 


238 


28S 
301 

316 


44.161 

44.306 

44.^^*^ 
211 

44.697 

44.935 

45.198 

45.481 

45.782 

46.098 
46.424 
46.754 
47.064 
47.408 

47.717 
48.006 
48.266 
48.492 
48.678 


830 
830 
884 
300 


280 

200 
220 
180 
141 

48.909  ^ 

48.939  *^ 

48.881  ^ 
101 

48.780 

48.642 

48.474 

48.288 

48.093 

47.901 
47.722 
47.566 
47.442 
47.354 

47.306 
47.302  — 
47.342  ^ 


188 
106 
180 
105 
102 

170 
150 
124 


48 


DediBft- 
ticii. 


-87  55 


56.48 
55.87 
55.21 
54.47 
53.68 


74 

30 
M 

•1 

00 

UHL 

100 

107 

100 

104 

07 

87 

75 

00 
44. 

25 

0 

41.80  — 
11 

41.91  ^ 

42.19  "*■ 

42.60 

43.13 

43.74 


52.84 
51.93 
60.97 
49.96 
48.91 

47.84 
46.78 
45.74 
44.77 
43.90 

43.15 
42.55 
42.11 
41.86 


44.39 
45.04 
45.64 
46.17 
46.60 

46.88 
47.05 
47.07  — 
46.95  " 

25 
85 


41 

56 
61 
65 

65 

60 
58 
48 
28 

17 


46.70 

46.35 
45.90 
45.37 


45 
58 


44.484 
1.132 


60.07 
-0.530 


rAqiilltt» 
Mag.  5.6 


20    0 

0 

18.505 
13.550  ' 
13.691 
13.745 
18.892 


14.068. 
14.269 
14.495 
14.743 
15.007 

15.283 
15.571 
15.862 


81 

U4 
147 
176 

201 


248 
264 
276 


201 

202 


16.154 
16.437  ^ 

270 

16.707 
16.956^ 

225 


17.181 
17.373 
17.528 


188 

155 

115 

17.648  ^ 

17.713. 

17.742  — 

17.725  *^ 
50 

06 


17.666 

17.568 
17.440 
17.288 
17.118 
16.943 

16.770 
16.607 
16.463 
16.347 
16.259 


28 
52 
70 
75 
73 

68 
44 

16 
88 
55 


16.204 
16.188  — 
16.206  ^® 


DooUaa- 


^-7 


18:lfi 

11.72 

10.25 

8.86 

7.61 

6J56 

5.76 
5.28 


9   ■ 

8 


M6 
1*7 


125 
106 

80 

48 


01 


151 

178 
188 


207 
204 


17 
5.11  — 

5.81    * 
58 

.5.89 

6.80 

8.02 

9.63 
11.26 

18.14 
15.14 
17.21 
19.25 
21.24 

23.12 
24.87 
26.44 
27.80 
28.96 

29.90 
30.68 
31.08 
81.24 
81.24 

30.99 
30.51 
29.81 
28.90 
27.80 

26.54 
25.15 
23.71 


188 


175 
157 
186 
116 


SI 

85 

48 

30 

01 

110 

126 

180 
144 


13.928 
1.008 


5.56 
+0.124 


^AqvlUo. 
Mag.  3.4 

-J— 


Biil^ 


b    m 

9 


a 

10.377 

10.823  ^ 

10.402  ^ 

10.616  "* 

10.660*** 
173 

10.882 

11.030 

11.253 

11.497 

11.757 

276 

12.082 

12.320 

12.613 

12.906** 

13.194 


214 


276 


13.470. 
13.729 
13.962 
14.164 
14.831 

14456 

14.539 
14.578 
14.574 
14.525 

14.439 
14.319 
14.174 
14.012 
13.841 

13.673 

13.513 
13.871 
13.256 
13.171 


2QS 
167 
125 


88 

i? 

4 

40 
86 

120 

145 
162 
171 
168 

160 
142 
115 
85 
53 
18.118 
13.102  — 
13.125  ^ 


tiOIL 


-1    8 


28.14 
29.18 
80.11 
31.02 
31.80 


01 
78 

40 


82.41 
82.81  ^^ 
32.95  — 
32.81  ** 
32.38  ** 

71 

31.67 
30.69  *** 


in 

143 
158 
171 

172 
172 
168 
160 
145 


29.48 
28.06 
26.48 

24.77 
28.05 
21.33 
19.65 
1B.05 

16.60 

15.28 
14.13 
13.18 
12.41 

11.84 

11.46 

11.23 

11.21  — 

11.33  " 
27 

11.60 
12.03 
12.60 
13.29 
14.10 


188 

115 
05 

n 

57 

88 
28 


15.01 

16.00 
17.03 


48 
67 
60 
81 
01 

•0 

108 


10.659 
1.000 


84.79 
-4>.018 


oQypd,9eq. 
Mag.  4.0 


Rigtt 


»    11 


5.761 
5.732-^ 
6.756  ^ 
5.835  "^ 
5.967^ 

182 

6.149 


6.377 
6.649 
6J)57 
7.293 

7.68ft 
8.026 
8.403 

8.775 
9.133 

9.469 

9.769 

10.031 

10.246 

10.410 


288 

272 
308 


860 


373 
377 
872 
356 
335 

301 
262 
215 
164 
106 


10.516 
10.563  — 
10.551  ^ 
10.483  ^ 

10.360^ 

172 


10.188 
9.974 
9.726 
9.454 
9J.69 

8.88(^ 
8.508 
8.335 
8.097 
7.894 

7.733 
7.618 
7.554 


214 

248 
272 
285 
280 

282 
263 
238 
208 
161 

115 
64 


+46  29 


»f 


ao7 


66.44 

63.49 

60.42 

57.36 

54.41 

2n 

51.70^ 

49.34*^ 

47.42 

46.03 

45.20   ® 


108 


44.97 
45.36 
46.33 
47.87 
49.90 

52.36 
55.16 
58.28 


30 

07 
154 
208 
346 


310 
827 


61.53 
64.91 

340 

68.31 

71.65^ 

321 


300 
275 


74.86 
77.86 
80.61 

242 

83.03 

85.09** 
86.73  *•* 
87.93  ^ 
88.65  ^ 


88.87 
88.59 
87.79 
86.50 
84.71 

-82.51 
79.94 
77.09 


28 
80 

120 

178 
220 

257 
285 


6.802 
1.463 


68.27 
+1.054 


D^,  D«.5 


+0.073 
+0.20 


+0.017 
-^.87 


+0.058 
+0.20 


«-0.004 
-0.87 


+0.062 
+0.21 


+0.001 
-0.85 


+0.088 
+0.22 


-0.038 
-0.84 
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FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wi 


ashinston 
BanTlnM. 


Jan.     1.1 

11.0 

21.0 

31.0 

Feb.  10.0 

19.9 
29.9 
MaK.  10.9 
20.8 
30.8 

Apr.  9.8 
19.8 
29.7 

May    9.7 

19.7 

29.7 

June    8.6 

18.6 

28.6 

July    8.5 

18.5 

28.5 

Aug.    7.5 

-     17.4 

27.4 

Sept.  6.4 
16.4 
26.3 

Oct.  6.3 
16.3 

26.2 

Nov.    6.2 

15.2 

25.2 

Dee.    5.1 

15il 
25.1 
35.1 


jcCephei. 

Mag.  4.4 


BIgbt. 
iL3oeiuic|i. 


Mean  Place 
Sec  ^,  Tan  ^ 


D^a,  D«a 
D^,I><4 


h     It 
20    U 


t 
31.30 

30.95 


35 


30.76  — 
30.78  ^ 
30.99  ^ 


31.38 
31.95 
32.66 
33.50 
34.45 

35.45 
36.49 
37.52 
88.51 
39.43 

40.27 
40.99 
41.57 
41.99 
42.25 

^.35 
42.26 
42.02 
41.62 
41.06 

40.86 
39,56 
88.65 
37.65 
36.61 

35.54 
34.47 
33.44 
82.47 
31.58 

S0;80 
80.17 
29.70 


71 

95 
100 

104 

lOS 

00 

02 

84 

72 
58 
42 
2» 
10 

0 
21 

40 
56 
70 

80 

91 

100 

104 

107 

107 

106 

97 

89 

78 

08 

47 


Hon. 


+77  28 


n 


81.86 
28.76 
25.47 
22.10 
18.79 

15.67 

12.85 

10.45 

8.57 

7.27 


310 
329 
337 
331 
312 


282 
240 
188 
130 
69 

6.58 
6.55  — 
7.14  ^ 
8.35  '^' 
10.11 ''' 

227 

12.38 
15.08 
18.13 
21.44 
24.94 

28.53 
32.12 
35.64 
39.02 
42.18 

45.06 
47.59 
48.72 
51.39 
52.57 

63.22 
53.31  — 
62.82  ^ 
51.76  ^^ 
50.16  ^^ 

212 
48.04 


270 

305 
331 
350 
359 

859 
352 
338 
316 
288 

353 

213 

167 

118 

65 


45.47 

42.52 


267 
295 


36.617 
4.611 


15.93 
+4.501 


hO.039 


-0.163 
-a84 


24  Vnlpecultt. 
Mag.  5.4 


Right 


20  IS 


8 

21.178 
21.193 
21.246 
21.337 
21.464 

21.627 
21.821 
22.045 
22.295 
22.566 


15 

53 

91 

127 

163 

194 
224 
260 
271 
289 


22.855 

23.167  ^ 

23.464'^ 

23.771  ^ 

24.070*^ 
386 

24.356 


263 

236 
201 
162 
117 


24.619 
24.856 
25.056 
25.218 

25.336 
25.407 
25.432  — 
25.410  ^ 
25.343  ®^ 

107 

26.236 


72 


25.097 
24.928 
24.741 
24.545 

24.347 
24.157 
23.984 
23.833 
23.713 

23.626 
23.574 
23.563 


139 

169 
187 
196 

198 

190 
173 
151 

120 

88 

51 
11 


Uon. 


+24  26 


tt 


36.41 
34.16 
31.86 
29.60 
27.48 

26.67 
23.98 
22.77 
22.00 

29 

21.71  — 

19 

21.90 
22.58 
23.72 
25.29 
27.21 


226 

230 
226 
212 
191 


159 
121 

77 


68 
114 
157 
192 
225 

247 
265 
278 
275 
272 

281 
244 

224 
196 
171 

63.76  j^ 

[56.23 

56.94 

67.27  — 
3 

57.24 

56.83 

56.06 

64.91 

63.44 


29.46 
31.93 
34.58 
37.31 
40.06 

42.78 
45.39 
47.83 
50.07 
52.05 


61.66 

49.64 

47.44 


41 

78 

114 

147 

178 

202 
220 


21.710 

1.098 


26.01 
+0.454 


+0.051 
+0.22 


-0.017 
-0.84 


c^  Capiiconii. 

Mag.  3.8 


Right 


h 
20 


m 
IB 


8 

36.667 
36.704 
36.784 
36,900 
37.044 

37.221 
37.422 
37.650 
37.896 
38.163 

38.446 
38.741 
39.042 
39.345 
39.646 

39.934 
40.206 
40.454 
40.671 
40.852 

40.993 

41.087 

41.138 

41.142  — 

41.103  ^ 
81 

41.022 

40.907 
40.764 
40.603 
40.431 

40.262 
40.100 
39.956 
39.838 
39.751 


47 

80 

116 

144 

177 

201 
228 
246 
267 
283 

295 
301 
803 
301 

288 


271 
249 
217 
181 
141 


94 
51 


115 
143 

161 
172 
169 


162 
144 

118 
87 

55 


39.696  . . 
39.679  — 
39.699  ^ 


DeoUiia- 
tloa. 


-12  47 
tt 

32.40 
32.71 
32.96 
33.12 


31 
25 
16 


33.20  — 
6 

33.14 

32.91 

82.48 

31.90 

31.14 

30.19 
29.10 
27.88 
26.57 
25.22 

23.87 
22.53 
21.32 
20.21 
19.21 

18.40 
17.76 
17.27 
16.96 
16.79 

16.78 
16.87 
17.06 
17.31 
17.61 

17.96 
18.33 
18.71 
19.10 
19.50 

19.89 
20.29 
20.63 


23 
43 

68 
76 
95 

109 
122 
131 
135 
135 

134 
121 
111 
100 
81 


64 

49 

32 

16 

_l 

0 
19 
25 
30 
35 

87 

38 
89 
40 
39 

40 
34 


37.036 

1.026 


37.43 
-0.227 


+0.066 
+0.22 


+0.008 
-0.83 


P  Capricomi. 
Mag.  3.2 


Right 
Asoensioii. 


b     m 
20    IB 


8 

30.741 

80.784 
80.863 
30.977 
31.121 

31.296 
31.498 
81.722 
31.971 
32.238 

32.521 
32.817 
33.122 
33.428 
33.730 

34.024 
34.301 
34.554 
34.777 
34.963 

35.108 
35.209 
35.263 


35.270  — 
35.233  ^ 

79 


43 

79 
114 
144 
175 

202 
224 
249 
267 
283 

296 
805 
806 
802 
294 

277 
253 
223 
186 
145 

101 
54 


36.164 
35.040 
34.898 
84.736 
34.564 

34.391 
34.228 
34.082 
33.961 
33.870 


114 
142 

162 
172 
173 

163 

146 

121 

91 

56 


33.814 
33.796  — 
33.814  ^^ 


Declina- 
tion. 


-15     1 


n 


61.06 
61.23 
61.33 
61.35  — 
61.27 


17 

10 

2 
8 
21 


61.06 
60.71 
60.20 
59.51 
58.67 

57.68 
56.55 
55.32 
54.03 
62.72 

51.42 
50.17 
49.03 
48.01 
47.15 

46.45 

145.92 

45.56 

45.38 

45.34  — 
9 

45.43 

45.64 

45.91 

46.23 

46.59 

46.95 
47.32 
47.67 
48.00 
48.31 

48.60 
48.86 
49.07 


85 
51 
69 
84 
99 

113 
123 
129 
131 
130 

125 
114 
102 

86 
70 

53 
36 
18 


21 
27 
32 
36 
36 

87 
85 
33 
81 
29 

26 
21 


31.119 
1.035 


65.76 
-0.269 


+0.067 
+0.22 


+0.010 
-0.83 
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APPARENT  PLACES  OF  STABS,  1920. 


FOR  THE  UPPER  TRAK8IT  AT  WASHINQTON. 


WasblBffto] 
HeanTim( 


e. 


Jan.  1.1 
11.0 
21.0 
81.0 

Feb.  10.0 

19.9 
29.9 
Mur.  10.9 
20.9 
80.8 

Apr.  9.8 
19.8 
29.7 

Mblj  9.7 
19.7 

29.7 

June   8.6 

18.6 

28.6 

July    8.6 

18.5 
28.6 
Aug.  7.5 
17.4 
27.4 

Sept.  6.4 
16.4 
26.3 

Oct.  6.3 
16.3 

26.3 

Nov.    5.2 

15.2 

25.2 

Dec.    5.1 

15.1 
25.1 
85.1 


Mean  Place 
Sec  8,  Tan  5 


D^5,  Dm8 


apafvmis. 
Mag.  2.1 


Riglil 


h    m 
20    19 

8 

18.865  ^ 
18.398  * 


100 

167 


w 

176 
419 

449 

475 


403 


18.498 
18.665 
18.890 

19.174 
19.504 
19.880 
20.293 
20.742 

21.217 
21.709 
22.214 
22.719 
23.215 

28.692 
24.141 
24.548 
24.904 
25.200 


25.425 

25.576  *1 

26.652  — 

25.647    * 

25.56S  ^ 
156 

25.407 


106 

496 
477 

440 

407 


M 


25.191 
24.921 
24.612 
24.270 

23.941 
23.614 
23.314 
23.055 
22.845 

22.697 
22.614 
22.602 


tl6 

t70 


$33 
138 

337 
300 


310 
148 

83 
13 


tkm. 


-06  50 


0f 


111 

345 
346 
343 


81.45 

29.04 
26.50 
24.13 

21.71 
19.88 
17.18 
15.15 
13.34 

11.78 

10.49 

9.51 

VM 

8.54  — 
5 

8.50 

9.00 

9.75 
10.81 
12.18 


330 

308 

181 
156 


130 
08 
66 


13.78 
15.60 
17.55 
19.55 
21.62 

23.41 
25.14 
26.60 
27.79 
28.59 

28.90 
28.97 
28.52 
27.63 
26.36 

24.76 
22.85 
20.74 


41 

75 

106 

137 

160 

188 
106 
300 
107 
180 

173 
146 
110 
80 
JO 

3 

45 


YCygBi. 
Mag.  2.3 


Ri^t 


137 
160 

191 
311 


20    10 

8 

20.612  ^ 
20.592  — 
20.619  ^ 
20.692  ^ 
20.811  "• 

166 

20.976 

21.183  ^ 

21.427^ 

21.703*^ 

22.009** 
336 

22.335 

22.678  ^ 

23.026** 

23.373  ^^ 

23.708  " 
317 

24.025 

24.318 

24.573 

24.790 

24.960*'^ 
131 

25.081 

25.145 

25.157  — 

26.117  ^ 

25.026  ^ 
138 


317 


24.888 


177 


24.711 

24.503 

24.270  ^ 
346 


19.625 
1.886 


88.82 
-1.689 


+0.096 
+0.23 


+0.059 
-0.82 


24.024 

23.775 
23.531 
28.301 


340 

344 
330 
305 


23.096 

22.923  ^^ 
138 

22.785 

07 


22.688 
22.638 


50 


-fWIO 


fr 


72.67 

69.91^ 

67.05 


64.18 
61.43 

58.92 
66.72 
54.95 
68.65 
52.91 

62.75 
58.15 
54.13 
65.62 
57.60 

60.96 
62.66 
65.63 
68.76 
71.99 

75.23 


387 
375 
351 


177 

130 

74 

16 


40 

08 

140 

108 

336 

370 

397 
313 


334 


317 


78.40 
81.48** 

€74.94 

86.93 


80.24 
91.19 
92.76 
93.90 
94.58 

94:82 
94.57 
98.82 
92.63 
90.96 

88.90 
86.58 
83.87 


3S0 
331 

196 
157 
114 


24 

35 

76 

110 

167 

306 

337 
306 


21.406 
1.306 


60.81 
+0.889 


+0.04S 
+0.28 


-0.082 
-0.82 


OapiloQittl. 
Mag.  5.2 


nght 


ii    la 
20    21 

s 
44.235 

44.273  ^ 

AA  ftJA    ^ 

44.4M  "» 

AA  KAO  143 

171 

44.760 
44.968  *•• 
45.195  •'^ 
45.442^ 
45.713  ^ 


46.001 

46.299 

46.608** 
314 


311 


46.922 

47.233 

301 

47.534 

47.817  *• 

48.078*^ 

48.310 

48.605 


105 


110 


48.657 
48.767 
48.827  ^ 
48.841  — 
48.810  ^ 

75 
48.735 


48.628 


113 


48.483  **• 
48.321  ™ 
48.146  ^^ 

174 

47.072 
47.805**^ 
47.656  ^^ 
47.629^ 
47.434 


06 


47.871^ 
«r.347  — 
47.358  " 


Mag.  5.0 


fiiiiit 


-ttlO 


26.17 
25.12 
25.00 
24.78 
24.45 

24.02 
28.47 
22.77 
21.04 
20.96 

19.86 
18.68 
17.48 
16.14 
14.87 

18.66 
12.52 
11.51 
10.63 
9.03 

0.40 
0.06 


6 
13 
33 
38 

43 

65 

70 
83 

08 
110 

118 
135 


137 
131 

114 
101 


70 


84 


8.80  — 
8.00  * 
0.04  ** 


0.80 

0.64 

10.06^ 

10.46 

10.96 

11.83 
11.60 
n.Ok 
12.26 
19.47 

12.62 
12.69 
12.71 


41 

48 
45 

40 


35 
21 

15 

3 


44.622 
1.054 


29.23 

*^.oB4 


+4).068 
+0.28 


+0.013 
-0.81 


h 
20 


24 


8 

17.684 
17.621 
17.694 
17.802 
17.941 

18.111 
18.306 
18.681 
18.776 
19.044 

19.328 
19.628 
10.936 
20.248 
20.557 

20.857 


37 

73 
108 


m 


8»7 
323 
345 


384 


aoo 


ai3 

300 

80O 


385 


21.142 

21.404 

21.636 

21.882  •• 
155 

21.987 

22.097 

22.160 


HO 
63 


22.175  — 
22.144  ** 

73 

22.071 
21.061  ^^ 
21.821**^ 
21.660  ** 
21.487^ 

175 

21.812 
21.146  *" 
20.995^* 
20.869^ 
20.772  ^ 

63 

20.710  j^ 
20.685  — 

OAHOA     ^^ 


-18    4 


ft 


S 
10 


41 


40J^ 
40.54 
40.44 
40.24 
99.05 

39.54 
89.00 

88  jn 

37.48 
86.52 

85.43 
34.23 
32.07 
81.68 
90.88 

29.13 
27.96 
26.93 
26.03 
25.30 

24.75 
24.38 
24.20 
24.18  — 
24.30  " 


160 


130 
136 


UO 
135 

115 

105 
00 

n 


37 
18 


24.66 
24.80 
25.29 
25.72 
26.15 

26.56 
26.98 
27.26 
27.53 
27.74 

27.90 
28.01 
28.05 


33 
40 
43 
43 

41 

37 
33 
37 

31 
15 

11 
4 


17.063 
1.052 


44.68 
-^.326 


+^.v68 
+a.28 


+0.013 
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FOR  THB  UPPER  TRANglT  AT  WA8HINGTDN. 


Was: 


ihtngtort 


Jan.  1.1 
11.0 
21.0 
31.0 

Feb.  10.0 

19.0 
29.9 
Mar.  10.9 
20.9 
80.8 

Apr.  9.8 
19.8 
29.7 

May  9.7 
19.7 

29.7 

June   8.6 

18.6 

28.6 

July    8.6 

18.5 
28.5 
Aug.  7.5 
17.4 
27.4 

Sept.  6.4 
16.4 
26.8 

Oct.  6.3 
16.3 

26.3 

Nov.    6.2 

15.2 

26.2 

Dec.    6.1 

16.1 
26.1 
85.1 


Vag.4.1 


Righl 


Meaa  Place 
Sec  a,  Tan  5 


20    26 

s 

7.004 
7.087  — 
7.120  '* 


7.194 
7.306 

7.467 
7.643 
7.863 
8.112 
8.387 

8.682 
8.993 
9.312 
9.632 
9.945 

10.245 
10.524 
10.775 
10.989 
11.164 


74 
112 

m 


186 


375 


811 

819 
890 
818 
800 


DMlita- 
tloa 


879 
861 
814 
175 
188 

11.293 

11.374 

11.406  — 

11.391   *^ 

11.329  ^ 
106 

11.228 

11.088  *** 

10.910  *^ 

10.716  '•* 

10.510 


810 


10.300 

loxm 

9.906 
9.736 
9.594 

9.486 
9.412 
9.378 


M 

190 
170 
143 
108 

74 

84 


+80    5 


341 


317 


76.0B 
72.62 
70.18 
67.66 
66.28 

68.12 
61.27 
60.80 

68.78  .^ 

68 

66.26  — 
1 

86-27   ^ 

86.79  "* 


310 


185 
147 


60.80 
61.29 
63.20 

66.46 
68.00 
70.76 
78.66 
76.60 

79.64 
82.40 
85.11 
87.64 


101 

149 

191 


354 

376 


395 
394 

286 
371 
358 


^CefMT. 
Mag.  4.8 


ASBtfiflftn. 


91.92 
93.60 
94.92 
95.87 
96.42 

96.56 
96.29 
95.60 
94.52 
08.06 

91.28 
89.12 
86.70 


300 

107 

188 

95 

56 
14 

37 

09 

108 

147 

188 

211 


7.658 
1.156 


68.26 
4^.680 


h     81 

20    28 


12.68 
12.66 
12.«) 
12.62 
12.62 

12.82 
18.10 
13.44 
13.86 
14.31 

14.81 
16.88 
16.85 
16.38 
16.88 

17.86 
17.77 
18.13 
18.43 
18.64 

18.78 
18.86 
18.80 
18.60 
18.40 

18.22 
17.90 
17.62 
17.10 
16.66 

16.20 
15.74 
16.29 
14.87 
14.40 

14.17 
13.90 
18.72 


18 
J8 

8 
10 
20 

28 
84 
41 
46 
50 

52 
52 
58 
50 
47 

43 
86 
80 
31 
14 

_5 

8 
11 
30 
87 

82 
88 

43 
44 

46 

40 

46 

43 

88 
82 

37 
18 


Deelltia- 
tlon. 


462  43 


rt 


888 

828 
809 

261 
389 
188 
180 
70 


46.57 
^.62 
89.28 
85.96 
82.67 

29.68 
26.77 
24.38 
22.60 
21.20 

20.60 
20.46  — 
21.04  ^ 
22.24^*^ 
28.90*'* 

328 

26.27 
28.98 
32.04 
35.37 
38.90 

42.61 
46.14 
49.69 
53.11 
66.31 

69.21 
61.78 
68.93 
65.64 
66.86 


371 
806 
388 
353 
861 

863 
355 
842 
820 
290 


c  t>el9lii]ii. 
Mag.  4.0 


AtOtfDSiPDu 


357 
815 
171 
132 
68 

67.54  ,3 

67.67  — 

67.23  ^ 

66.22  *^ 

64.67  *" 
306 

62.61 

60.09 

57.21 


382 


h    m 
20    id 

8 

23.118 
23.138  ** 
23.181  ^ 
28.266  " 
23.881 /** 

148 

23.529 
23.704  "* 
23.909^ 
24.138^ 
24.389^* 


24.667 
24.940 
25.234 
25.530 
25.828 

26.109 
26.376 


14.540 
2.183 


29.43 
+1.940 


388 

3v4 
296 
298 
286 

367 

26.619  ^' 

26.886  **• 

27.014  ^'^ 
138 

27.152 

27.260 

27.300 

27.309  — 

27.272  ^ 
74 

27.198 
27.086  *" 
26.947  ^^ 
26.78}  *" 

26.620  *•* 

178 

26.447 

26.281  *•• 

26.126  *" 

26.994  *** 
106 

78 

25.812 

45 

8 


25.888 


25.767 
25.769 


Beelina- 
tlon. 


+11    1 


tf 


159 
159 
154 
148 
13« 


87 


68.64 

66.96 
66.36 
68.82 
62.39 

61.15 

60.17 

49.80 

49.19  — 

49.26    • 
45 

49.70 

60.68 

61.70 

63.20 

64.96 


66.93 
69.04 
61.26 
63.60 
66.71 

67.88 
69.90 
71.73 
73.39 
74.82 

76.00 

76.95 

77.61 

78.02  ^^ 

78.16  — 
11 

78.05 

77.68 

77.04 

76.16 


88 

117 
180 
176 
197 

211 
223 
334 

331 
317 

303 
183 
166 
143 
118 

95 


41 


Oroombxidge  8841. 
M8g.M 


AflcnsmL 


75.07 

78.78 
72.34 
70.79 


87 

64 

88 

109 

129 

144 
155 


23.476 
1.019 


49.79 
+0.195 


h     tt 
20    30 

18.68  , 

18.30 

18.15 

18.13 

18.25 


18.50 
18.87 
19.35 
19.93 
20.00 

21.31 
22.05 
22.81 
23.56 
24.27 

24.93 
26.51 
26.00 
26.39 
26.66 

26.82 
26.86 
26.76 
26.56 
26.24 

25.81 
25.30 
24.71 
24.06 
23.36 

22.63 
21.90 
21.18 
20.50 
19.87 

19.32 
18.87 
18.51 


15 

13 

25 

87 
48 


72 

74 

70 
78 
71 
66 

58 

49 
89 
37 
16 

9 
30 
83 
43 

01 
59 
66 

16 

72 

78 
73 
08 
03 
55 

45 
86 


Dedloa- 


+72  15 


tr 


65.74 
62.71 
49.47 
46.12 
42.70 

39.59 
36.68 
34.15 
32.13 
30.65 


824 
885 

838 
820 


391 
363 
303 
148 
85 

29.80 
29.57  — 
29.98  ** 
31.02  *^ 
32.66  *^ 

315 

34.80 
37.40 
40.37 
43.65 
47.13 

50.75 
54.41 
58.02 
61.53 
64.82 

67.86 
70.57 
72.89 
74.78 
76.17 


360 

397 
828 
848 


861 
851 


804 


371 
382 
189 
139 
86 

77.03^ 

77.32  — 

77.06  ^ 

76.18  ^' 

74.76  ^^ 
196 


72.80 
70.36 
67.51 


244 
885 


21,800 

3.283 


38.62 
+3.127 


+0.049 
+0.24 


36097^—1920- 


-0.028 
-0.80 

■81 


+0.020 
+0.24 


-0.078 
-0.80 


+0.057 
+0.24 


-0.008 
-0.70 


-0.004 
+0.24 


-0.127 
-0.79 
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APPABENT  PLACES  OF  STABS,  1920. 


FOR  THE  UPPER  TRANSIT  At  WASHINGTON. 


Was 


sh!nftoii 
in  Time. 


Jan.  1.1 
11.1 
21.0 
81.0 

Feb.  10.0 


aindi. 
Mag.  3.2 


RigM 

ASOODSfclL 


Mar. 


19.9 
29.9 
10.9 
20.9 
30.8 


Apr. 


9.8 

19.8 

29.8 

May    9.7 

19.7 

29.7 

JuDe    S.6 

18.6 

28.6 

July    8.6 

18.5 
28.5 
Aug.  7.5 
17.5 
27.4 

Sept.  6.4 
16.4 
26.3 

Oct.  6.8 
16.3 

26.3 

Nov.    5.2 

15.2 

25.2 

Dec.    5.2 

15.1 
25.1 
35.1 


20 


m 
81 


32 

76 

137 

174 

217 

368 

2M 


8 

55.804 
55.826 
55.901 
56.028 
56.202 

56.419 
56.677 
56.972 
57.801** 
57.659  ^ 

883 

58.042 

58.443  ^ 

58.858*** 

59.277  *** 

59.694  **^ 
406 

60.100 

60.484^ 


868 
^14 
266 
210 


60.839 
61.153 
61.419 

61.629 
61.781 
61.868 
61.890  — 
61347  ** 

104 

61.743 


153 
87 


61.587 
61.386 
61.152 
60.899 

60.687 
60.382 
60.147 
59.942 
59.777 

59.659 
59.592 
59.579 


160 

201 
234 
253 
263 

256 
336 
206 
165 
118 


67 
13 


DeeUoa- 
tion. 


-47  83 


it 


77.96 
76.21 
74.32 
72.32 
70.26 

68.19 
66.14 
64.14 
62.21 
60.42 


176 
180 
300 
306 

207 

306 
300 

IM 
170 
163 


58.80 
57.85 
56.13 
55.15 
54.45 


146 

123 

08 

70 

40 

54X)5 
53.96  — 
54.18 
54.70 
55.52 


0 

33 

63 

88 

107 


56.59 

57.88 
59.33 
60.94 
62.58 

64.19 
65.72 
67.08 
68.23 
69.10 

69.65 

69.87  — 

69.72  ** 

69.23  *• 

68.40  ^' 
112 

67.28 


130 
146 
161 
164 
161 


168 

136 

116 

87 

66 


65.89 
64.28 


130 
161 


/SpelpUai. 
Mag.  8.7 


Right 


h    m 
20    88 


0 

43 

77 

110 

143 

178 
201 
237 
260 
270 

286 


8 

47.582 
47.541 
47.583 
47.660 
47.770 

47.912 
48.085 
48.286 
48.513 
48.768 

49.038 

49.318 
49.614 
49.913 
50.210 

50.4M 
50.769 
51.017 
51.284 
51.417 

51.559 
51.658 
51.712 
51.721  — 
51.686  ^ 

76 

51.611 
51.500 
51.362 
51.202 
51.031 

50.856 
50.685 
50.528 
50.390 
50.278 

50.196 
50.145 
50.129 


380 

207 
288 


271 
248 
217 

183 

t 

143 


90 
54 


DecUna- 
tion. 


in 

138 
160 
171 
176 

m 

157 

138 

113 

83 


61 
16 


4-14  18 


(/ 


67.14 
65.42 
68.66 
61.95 
60.85 

58.94 
57.79 
56.97 
56.50 


178 

176 

171 

141 

116 
83 
47 
6 


66.44  — 
86 

56.80 


57.56 
68.70 
60.19 
61.97 

64.00 
66.20 
68.52 
70.90 
73.l» 

75.67 
77.75 
79.77 
81.61 
88.21 


76 

114 
140 

178 
308 


200 


288 
236 
231 

218 

203 
184 
160 
186 


84.57  ^^ 
85.66  !: 
86.47 
87.00  !• 
87.24  — 

4 


87.20 
86.85 
86.23 
85.34 
84.19 

82.82 
81.26 
79.56 


36 
63 


116 
137 

160 
170 


V  Cavrtooml. 
Mag.  5.3 


Right 


61 

05 
138 


h      to 

20    95 

f 

8 

29.409 
29.525  ' 
29.586 
29.681 
29.809 

29.968 

186 
316' 
93a 
263 
:280 

806 
800 
3^18 
818 
806 

82.685 

82.976  ^* 

83,245^ 

83.486  '" 

83,691  ^ 
166 


30.154 
80.369 
80.607 
80.869 

81.149 
81.445 
31.754 
82.667 
82.880 


Dwlla»> 
tion. 


-IS  24 


7L96 
71.89 
71.76 
71.61 
71,16 

70^69 
70.09 
69.88 
68.44 
67.40 

66.28 

68.65 
62.80 


6 
18 
86 
86 
47 

00 

76 

80 

104 

117 

136 
181 
186 


88.856 
88.976 
34.050 


74 


26 

84.076  — 
84,055  ^ 

64 

88.991 
88.890  ^^^ 
88.757  ^^ 
33.602  *" 
83.432  ^'^ 

173 

88.259 
38.093  ** 
32.989  *** 
32,808  *^^ 
82.705  *^ 

70 

32.685 
32.600  ^ 
82.600  ® 


60.95  ^^ 

180 

69.65 
56.45 
57.36 
56.43 
55.68 


ISO 

100 

03 

76 

68 


38 

18 


55.10 
54.72 
54.54 
54.53—* 
54.67   " 


54.95 
55.88 
55.77 
56.24 
56.72 

57.17 
57.59 
57.95 
58.25 
56.47 

58.64 
58.74 
58.76 


38 

44 

47 
48 
40 

48 
36 

30 
83 
17 

10 

2 


aDelghiBl. 
Mag.  8.9 


Ri^ 


k     m 
20    35 

8 

64.988 


54.989 
55.027 
55.101 
55.207 

55.849 
56.518 
55.718 
55.945 
56.196 

56.465 
56.752 
57.049 
57.348 
57.649 

57.938 
58.209 
58.466 
58.677 
58.860 


38 

74 
106 
143 

« 

160 
200 
837 
361 
260 

287 
207 
290 

801 
280 

271 
247 
221 
188 
141 


69.004 
59.108 
69.166  ^ 
59.168  — 
59.188  ^ 

73 

59X60 
68.949  ^^^ 
68.811  *^ 
58.658  ^^ 
58.481  *^ 

170 

58.302 
68.181  *^^ 
57.9T2  ** 
57.888  ** 
67.716  "^ 

86 

67.680 
57.674  ^ 
67iM»   ^* 


tkn. 


+15  37 


t$ 


65.17 
63.40 
61.59 
49.80 
48.14 

46.68 
45.47 
44.67 
44.05 


177 
ISI 
179 
160 
146 

121 
90 
53 


43.96  — 

30 

44.26 
44.99 
46.10 
47.50 
49.37 


61.43 
53.67 
56.01 
68.43 
60.86 

63.23 
65.49 
67.69 
69.48 
71.15 

72.60 

73.75 

74.62 

75.21 

75.60  — 
8 

75.47 

76.17 

74.54 

73.64 

72.46 


73 
111 

140 
178 
206 

224 
234 
242 
248 

237 

236 
210 
180 
167 
145 

115 
87 
50 


71.07 
68.47 
67.74 


30 
6S 

00 
110 
141 

160 
178 


Mean  Place 
Sec  6,  Tan  6 


56.645 
i:482 


78.09 
-1.094 


47.895 
1.032 


57.72 
+0.255 


29.868 
1.054 


75.76 
•-0.388 


65.348 
1.03B 


46.48 
<f0.280 


+0.084 
+0.24 


+O.045 
-0.79 


+0.056 
+0.26 


-0.011 
-0.78 


+0.068 
+0.26 


+0.014 
-0.78 


+0.066 
+0.26 


^.012 
-0.78 


APPARENT  PTACE8  OF  STARS,  1920. 

FOR  THE  tTPPBB  TRANSIT  AT  WASHINGTON. 
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"WashJnffton 
Vean  Time. 


Jan.  1.1 
11.1 
21.0 
81.0 

Feb.  10.0 


Mar. 


19.9 
29.9 
10.9 
20.9 
30.8 


Apr. 


9.8 

19.8 

29.8 

May    9.7 

19.7 

29.7 

June    8.6 

18.6 

28.6 

July    8.6 

18.6 
28.5 

Aug.  7.5 
17.5 
27.4 

Sept.  6.4 
16.4 
26.3 

Oct.  6.3 
16.3 

26.3 

Nov.    6.2 

15.2 

25.2 

Dec.    6.2 

15.1 
25.1 
35.1 


Mean  Place 
Sec  6,  Tan  6 


Df  a,  Dm  a 
D^j,  D«« 


fi  Pftvoali. 
Mag.  3.6 


Right 


20    3^ 


s 
44.00 
48.97 
44.03 
44.18 
44.42 

44.74 
45.13 
45.59 
46.10 
46.67 

47.28 
47.92 
48.67 
49.24 
49.89 

50.53 
51.13 
51.68 
52.16 
62.67 

52.89 
63.11 
63.23 
53.24 
53.15 

52.96 
62.67 
62.82 
51.90 
51.44 

60.96 
60.49 
60.04 
49.63 
49.29 

49.02 
48.83 
48.74 


6 
15 
94 


M 
61 
«7 
01 

64l 

65 

57 

65 

64 

60 
55 

48 
41 
59 

29 

19 
1 

» 
M 

29 
55 
42 
45 

48 

47 
45 
41 

54 
97 

19 

9 

i 


Beelina- 
tion. 


-66  29 
83.35 


360 
286 
294 
398 
3H 

966 
961 
949 
315 
186 


'^'^  150 
^•^«  114 
^•^    76 

3.69  33 
8.86  — 

8 


30.69 
27.88 
24.89 
21.91 

18.99 
16.13 
13.62 
11.10 
8.96 


8.44 
3.97 
4.89 
6.18 
7.82 

9.76 
11.94 
14.26 
16.66 
19.05 

21.83 
25.43 
25.27 
26.73 
27.77 

50 

28.36 
28.42  — 
27.97  ^ 
27.01  ^ 
25.60  "* 

188 

28,77 


53 
99 

120 
^64 

108 

219 
232 
240 
980 
328 

210 
184 
146 
104' 


21.67 

19.08 


990 
940 


45.998 
2.507 


81.73 
-2.299 


+0.108 
+0.25 


+0,098 
-0.77 


aCygni. 

(Dcned.) 
Mag.  1.3 


Rigbt 

ASO&DSImL 


b       81 
20     38 

8 

41.436 

41.379 

41.371-- 

41.415   ** 

41.610  •* 
148 


41.663 
41.847 
42.083 
42.362 


104 
286 
279 


42.672  '^® 


43.011 
48.372 
43.741 


801 
860 
874 


44.115 

44.480  ^ 
847 

44.827 

46.160  ^" 

45.437  ^ 

45.684  ^^ 

45.880  ^^ 

144 

46.024 
46.111   ^ 

80 

46.141  — 

46.116  * 

46.084  ^^ 
154 

45.900 

45.725 

45.610 


87 


175 
215 


45.269  ^* 
46.009  ••^ 


44.740 

44.473  *" 

44.216  *^^ 

43.978  ^ 

43.768  **^ 
175 

43.698 

43.461 

48.371 


133 
90 


Deeliaap 
tion. 


+44  59 


If 


52.42 
49.66 
46.76 
43.80 
40.89 

38.17 
35.78 
33.70 
32.15 
31.12 

30.68 
30.81 
31.64 
82.83 
34.62 

86.88 
39.52 
42.46 
46.64 
48.93 

52.29 

66.64 
58.89 
61.99 
64.88 

67.46 
69.73 
71.60 
73.05 
74.06 

74.67 
74.60-^ 
74.10  ^ 
78.il  ^ 
71.64"^ 

198 

69.71 


276 
290 
296 
201 
272 


244 
203 
155 
108 
44 


18 

78 

120 

170 

226 

264 
3^ 
818 
820 
886 

335 
325 
810 
289 
256 


227 
187 
145 
101 
51 


3 


67.39 
64.77 


233 
963 


42.263 
1.414 


87.77 
+1.000 


+0.041 
+0.25 


-0.043 
-0.77 


5X>elpkl2ii. 
Mag.  4.6 


lUght 
Asosnskm. 


li     SI 
20    39 


8 

43.106 
43.108 
43.144 
43.215 
43.319 

43.455 
43.622 
43.817 
44.040 
44.287 

44.554 
44.837 


2 

86 
71 

ao4 

136 

167 
105 
223 
247 
267 

283 
205 


45.132 

45.431  ^ 

45.729^ 
390 

46.019 

46.294  ^* 

46.545*^^ 


46.767 
46.956 


292 
188 
147 


47.102  '^^ 

47.206  ^ 

47.266   ^3 

47.279  — 

47.249   ^ 
70 

47.179 

47.072 

46.937 

46.780 

46.610 

46.435 
46.264 
46.106 
45.965 
46.850 

45.763 
45.708 
45.687 


07 
35 
57 
70 
76 

71 
58 
41 
15 
87 

55 

21 


DecUsa- 
tlon. 


+14  47 


ft 


21.65 
19.94 
18.18 
16.45 
14.84 

13.41 
12.24 
11.39 
10.89 


10.80  — 
32 

11.12    • 

11.85 

12.97 

14.43 

16.21 


171 
176 
173 
161 
143 


117 
85 
80 
0 


73 

113 

146 

178 

203 

18.24 

20.44^ 
234 

330 

238 

233 


22.78 
26.17 
27.55 

29.88 
82.10 
34.16 
86.03 
37.67 


222 
206 
187 
164 
140 


39.P7 

40.20 
41.06 
41.62 


118 
86 

56 


41.90  — 
1 

41.89 

41.57 

40.98 

40.11 

88.98 


37.63 
36.09 
34.39 


82 

59 

87 

113 

135 

154 
170 


43.447 
1.084 


12.02 
+0.264 


+0.056 
+0.26 


-0.011 
-0.77 


^Oaprioomi. 
Mag.  4.3 


Right 
AsoetvsBwi. 


h 
20 


41 


90 
58 
96 

198 


8 

21.317 
21.337 
21.395 
21.488 
21.616 

160 

21.776 
21.967  ^'^ 
22.186  ^^* 
22.432  ^^ 
22.701  ^ 

289 

22.990 
23.298** 
23.618  ^^ 
23^945 


24.272 


827 
837 

821 

24.593 
24.899  ^ 
25.185^* 
25.441^ 
25.661^ 

179 

25.840 
25.972 
26.056 


139 

84 


26.089  — 
26.073   ^* 

61 

26.012 . 
25.909  *^ 

136 


25.773 


162 


25.611 
25.434  ^^ 

183 

25.251 
25.073 


24.909 
24.767 
24.654 

24.574 
24.530 
24.525 


178 
164 
142 
113 

SO 


44 

5 


Declina- 
tion. 


-25  33 


II 


30.17 
29.70 
29.12 
28.41 
27.61 

26.71 
25.69 
24.57 
23.36 
22.08 

20.74 
19.37 
18.00 
16.67 
15.42 

14.29 
13.30 
12.49 
11.88 
11.48 

11.30 
11.83 
11.57 
11.97 
12.52 

13.16 
13.88 
14.61 
15.80 
15.95 

16.50 

16.93 

17.24 

17.39 

17.40  — 
11 

17.29 

17.03 

16.65 


47 
58 

71 
80 
00 

103 
113 
131 
138 
184 

187 
137 
133 
125 
113 

99 

81 
61 
40 
18 

8 
24 
40 
55 
64 

72 
73 
60 
65 
55 

43 
81 
15 


36 
88 


21.719 
1.108 


82.72 
-0.478 


+0.071 
+0.26 


+0.021 
^.76 
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APPARENT  PLACES  OF  STARS,  1920, 


FOR  TBGS  UFPBR  TRANSIT  AT  WASHINGTON. 


Wi 


ashtncton 

BttDltDie. 


Jfta.  1.1 
11.1 
21.0 
81.0 

Feb.  10.0 


Mar. 


19.9 
29.9 
10.9 
20.9 
S0.8 


Apr. 


9.8 

19.8 

29.8 

May    9.7 

19.7 

29.7 

June   8.6 

18.6 

28.6 

July    8.6 

18.5 
28.6 
Aug.  7.6 
17.5 
27.4 

Sept.  6.4 
16.4 
26.8 

Oct.  6.8 
16.8 

26.3 

Nov.    5.2 

15.2 

25.2 

Dec.    5.2 

15.1 
25.1 
35.1 


Mean  Place 
Sec  6,  Taa  « 


7  IHlpUnl  itq. 
Mag.  4.5 


Right 

AftWDSiDO. 


IM 
194 


b    m 
20    49 

56.460 
56.457  — 
56.489  ** 
56.556  •^ 
56.656^°^ 

132 

56.788 
56.952 
57.146 
57.366 
57.612 

57.880 
58.164 
58.460 
58,761 
59.062 

59.353 
59.629 
59.884 
60.109 
60.299 


946 
368 

284 

aM 

801 
301 
391 


276 

265 
226 
190 
150 

^•^107 
60.556     ' 

60.617     J 

60.632  — 

60.604  " 


60.536 
60.431 
60.296 
60.140 
59.969 

59.795 
59.623 
50.462 
50.320 
59.202 

59.112 
59.053 
59.026 


.05 

35 

56 
71 
74 

73 
61 
43 
18 
90 

59 
37 


Dtollos- 
t!oa. 


+15  50 


tf 


16.74 
14.98 
13.17 
11.39 
9.71 


176 
181 
178 
168 
148 

8.28 

5.55  « 
5.41  — 


5.69 
6.89 
7.48 
8.93 
10.70 

12.73 
14.96 
17.30 
19.73 
22.16 

24.54 
26.81 
28.93 
30.86 


70 

109 
145 
177 
2Q8 

238 
334 
348 
348 
238 

287 
3U 

193 
170 


32.56 

145 

34.01 
85.20  "• 


36.10 
86.71 
37.02 

37.04 
36.74 
36.15 
35.28 
34.16 

32.78 
81.19 
29.47 


90 

61 

31 

3 


30 

50 

87 

113 

138 

150 
173 


56.797 
1.040 


6.83 
+0.284 


iCygnl. 
Mag.  2.6 


Klchl 


ll 


m 
42 


57!917  3^ 
57.886  — 
57.898  " 
57.950  ^ 
58.044  •* 

185 

68.179 

58.351*'* 

58.562  ** 

58.806^ 

59.079^ 
296 

59.375 

59.693 

60.020 

60.354 

60.683 

00.999 
61.294 
61.564 
61.797 
61.991  *•* 

148 

62.139  j^ 
62.239 
62.288^ 
62,285  ' 
62.236  *• 

93 


818 
827 
834 
839 
816 

< 

895 
270 


138 


62.148 
62.010 
61.848  ^^ 
61.651  *•* 


61.442 

61.227 
61.015 


20O 

215 

212 


60.812*** 


60.627 
60.469 

60.340 
60.244 
60.188 


185 
158 
139 


96 
56 


DtcUna- 
tion. 


+33  40 


ft 


24.78 
22.35 
19.81 
17.24 
14.75 

12.44 

10.41 

8.76 

7.54 

6.83 

QJB6 
6.98 
7.86 
9.28 
11.06 

13.24 
15.78 
18.56 
21.51 
24.55 

27.63 
80.64 
33.57 
36.30 
88.81 

41.06 
42.97 
44.54 
45.74 
46.52 

46.89 
46.78 
46.27 
45.32 
43.95 

42.23 
40.14 
87.81 


3tt 

284 

267 
249 
281 


308 

165 

138 

71 

i? 

38 

87 
138 
180 
281 

254 

278 


804 


801 


273 
261 
285 

m 

157 
130 

78 
87 


11 
51 

96 
137 
173 

209 


58.452 
1.202 


U.70 

40L667 


cAquaitt. 
16ig.8.8 


Rll^t 
Aaoenslin. 


29  43 


8 

20.502 
20.518 
20.567 
20.649 
20.762  *" 

144 


16 
40 

83 


171 


297 

288 
264 


20.906 
21.077 
21.276  ** 
21.500"* 
21.747  **' 


22.015 
22.298 
22.594 
22.896 
23.199 

23.496 
23.779 
24.043 
24.279 
24.482 

24.645 
24.767 
24.844 
24.875 
24.861 

24.806 
24.715 
24.591 
24.444 
24.285 

24.121 
23.961 
23.8U 
23.686 
23.583 

23.510 
23.469 
23.461 


203 
163 

133 

77 

ii 

14 
55 

91 
134 
147 
150 

f 

160 
147 
138 
108 
78 

41 

8 


Uon. 


-946 


ff 


44 

87 

29 

16 

_2 

16 


76.80 
77.24 
77.61 
77.90 
78.06 

78.08 
77.98 
77.58 
77.02 
76  J4 

75.26 
74.08 
72.76 
71.82 
69.79 

68.23 
66.69 
65.21 
63.85 
62.61 

61.53 
60.63 
69.93 
59.41 
50.08 

58.91  ^ 
58.90  — 
59.02  ** 
59.25 
59.56 

59.96 
60.89 
60.86 
61.35 
61.87 

62.89 
62.91 
68.40 


118 
182 
144 
158 
156 

154 
148 
186 
124 

108 


82 


17 


31 

80 

44 

47 
40 
52 
52 


20.800 
1.015 


81.95 
-0.172 


Hag.  3.6 


BIghl 


h    la 

20    48 


8 

88J0 
88.14 
88.07 
88.07 
88.15 

88.81 
88.55 
88.86 
39.24 
89.67 

40.14 
40.64 
41.15 
41.66 
42.16 

42.63 
43.06 
43.44 
43.74 
43.98 

44.15 
44.24 
44.25 
44.17 
44.02 


16 
7 
0 
8 

16 

94 
81 
88 

43 

47 

50 
51 
51 
80 
47 

48 
38 
80 
24 
17 

9 
1 

8 
15 


4a.80 

43.51  * 

43.18  ^ 

42M  ^ 

42;39  ** 

43 

4L96 

41-52  ** 

40.10  ^ 

4069  ^ 

32 

40.00 

89.73  ^ 

89.53  ^ 


DwUnft- 

tlOIL 


+61  31 


#» 


56.07 
54.07 
50.93 
47.68 
44.44 

41.34 
38.50 
36.05 
84.06 
82.66 


314 

825 


810 


345 
197 
142 


31.83  ,, 
81.64  — 
82.09  ^ 
33.14  ^" 
84.77  ^^ 

215 

86.92 

39.63*^ 

42.51 


45.79 
49.29 


838 
850 


861 

52.90 

56.65*®* 

60.17 

63.66 

66.97 


881 
804 


70j01 
72.72 
75.07 
76.97 
78.38 


2n 

285 

190 

141 

90 


79.28  ^ 

79.63  — 
79.42  ^ 

78.64  '^ 
77.30  "* 

186 
75.44 
78.10^ 
70.38*'* 


89.898 
2.098 


80.87 
+1.844 


+0.066 
+0.26 


-0.012 
-0.76 


+0.048 
+0.26 


-0.029 
-0,76 


+0.065 


+O.007 
-0.76 


+0.024 
+0.26 


-0.081 
-0.76 
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liShillCtQD 


Jan.  1.1 
11.1 
21.0 
31.0 

Feb.  10.0 

20.0 
29.9 
Mtt.  10.9 
20.9 
30.8 

Apr.  9.8 
19.8 
29.8 

May    9.7 

19.7 

29.7 

June    8.7 

18.6 

28.6 

July    8.6 

18.5 
28.^ 
Aug.  7.5 
17.5 
27.4 

« 

Sept.  6.4 
16.4 
26.4 

Ckstm  6.3 
16.3 

26.3 

Nov.    5.2 

15.2 

25.2 

Dec.    5:2 

15.1 
25.1 
35.1 


/lAfWltt. 
liag.4.g 


A^SSfco. 


h     sn 
20    48 


45 

76 
108 


Mg 


s 
20.136 
20.145 
20.190 
20.266 
20.374 

20^12 
20.680 
20.873  ** 
21X)93^ 
21-386^ 


21.601 
21.883 
22.173 
22.480 
22.784, 

23.661 

23.365 

23.629^ 

23.869^ 

24.075** 

im 

24.244 


aM 


24.370 
24.450 


IM 

m 


24.486  — 

80 
24,426; 
24.337  ^ 
24.218 
24i^5 
23.919 

23.76e 
28J95 

28^7. 
23«S10 


110 
148 
160 
108 

101 
148 
128 
104 
98 


SUM 


45 
12 


tkn. 


--  9  16 


n 


68.83 
59.30 
69.69 
60.00 
60.17 

60.21 
60.07 
69.73 
59.17 
0O.89 

57.41 
66^.24 
54.91 
63.45 
51.92 

50.34 
48.76 
47.24 
45.84 
44.55 

43.43 
42.48 
41.74 
41.18 
40.79 


47 


81 
17 

4 

14 
84 


78 


117 
188 
146 
158 

168 

186 
IM 
140 
l» 
112 


98 
74 
M 
89 
19 

40.60 
40.58  — 
40.68  »• 


80 


40.90 
AIM 

41.59     . 

42.04  ^ 

43^1  ^ 

4a.QB  *" 

48,W 

54 

44.11 

44^  • 

45.17  " 


Ifa«.3.7 


8M 


in 

48 


8 

32.787 
32.760  — 
32.804  ^ 
32.914  *'^ 
33.090*'* 

287 

33.327 
33.620 

34.SOO 

34.7881 

35.254 
35.750 
36.264 
36.788 
37.311 

37.823 
38.311 
38.763; 
39.168 
89.51& 


482 
460 

400 
514 

524 
528 
512 

488 

453 
408 
847 


192 


39.795' 
40.000 
40.124  ~* 
40.165  — 

40.123  ** 

120 

40.ooa 

39.811 
39.553 
39.256  ^ 
38.922^ 

•  858 

38.570 

38.221^ 

37.886'*^ 

S7-58&'* 

37-328^ 


87.1261 
86.9681 
36J17 


188 

71 


tioQ. 


-58  44 


tt 


86.53 
84.24 
81.77 
79.15 
7^.48 

73.31 
71.13 
60.66 
66.28 
64.10 

62.14 
60.48 
59.12 
58.11 
57.46 

57.20 
57.33 
57.88 
58.72 
59.95 

61.49 
63.27 
65.25 
67.37 
69.52 

71.62 
73.61 
75.39 
76.87 
78.00 

78.73 
79^.02 
78.86 
78.24 
77.13 

75.72! 
73.^1 
71.80 


229 
247 


207 


218 
190 

160 

136 

101 

66 

_26 

18 
60 


123 
154 

178 
196 
212 
215 
210 

190 
118 
148 
113 
78 


10 

02 

100 

140 

m 

211 


38  iTulfeertao. 
Hag.  5.2 


AiSSL 

AMMBflOn. 


100 
194 


279 


20    51 

8 

0.599     ^-a 

8.672  — 

8.683  " 

8.632  ^ 

8.719  ^ 
122 

8.841 

9.001 

9.195 

9.421 

9.67a 

9.955 
10.254 
10.567 
10.885 
11.202 

11.510 
11.802 
12.071 
12.306: 
12.505 

I 

12.661 
12.770 
12.832 


813 
818 
817 
808 


292 


285 

190 
150 


100 
02 


12.846  — 

12.813  ^ 

•  76 

12.738 


12.624 
12.477 
12.306. 
12.118 

11.922 
11.729 
11.545' 
11.877 
11.231 

11.112f 
11.020 
10.974 


114 
147 
171 
188 
190 

103 
184 
108 
146 
119 


t&A. 


•f27  45 


tt 


22.13 
19.92 
17.61 
15.29 
13.05 

10.98 
9.17 
7.72 
6.69 
6.10 

6.08 
6.44 
7.34 
8.70 
10.47 

12.59 
15.00 
17.63 
20.41 
23.27 

26.13 
28.94 
81.63 
34.14 
86.44 


221 
231 
282 
224 
207 


181 
145 
108 
09 
_7 

41 

90 
186 
177 
212 

241 
208 

278 
286 


281 


251 
280 
203 


38.47 
40.21 
41.62 
42.68 
43.35 


174 
141 
104 
00 
J9 

43.64 

43.54 

43.05 
1 42.17 

40.92 

IS8 

.39.34  ^ 
37.46*" 
35.85  "* 


10 

40 

88 
125 


280  H^  Dntoonis. 
Mag.  5.6 


RMt 


h 
99 


m 
II 


8 

9.97 
9.28 

8.82 


40 


8.60  — 
8.62    ^ 

28 

8.90 

9.40 
10.13 
11.05 
12.13 

13.34 
14.61 
15.92 


50 

33 

02 

108 
121 

127 
IBl 
180 


17.22 

18.48  *^ 

115 

19.63. 
20.68** 
21.57  * 
22.28  ^ 
22.81  ^ 

31 
23.12; 

23.24  — 
23.13  " 

32 
50 

71 


22.81 
22.31 


21.60 
20.74 
19.7a 
18:57 
17.33 


86 

103 
U5 
124 
.131 

16:02 
14.67  *•* 


13.32 


185 


12.01  *'* 

10.761*^ 
112 

9.64 
8.64 
7.83i 


100 

81 


DocUiift- 

tiOD. 


+80  15 


tt 


30.40 

27.64 
24.57 
21.32 
18.00 

14.75 
11.70 

6.66 
4.86 


276 
807 


832 

325 

306 

274 
280 
180 
122 


228 
271 
300 


^'^    61 

3.03  — 

3.06    ' 

3.70  •* 

4.94*^ 
178 


6.72 
9.00 

11.71 
14.77 
18.09 

21.60 
25.22 
28.86 
32.44 
35.8% 

39.14 
42.11 


351 


364 

356 
845 
325 

297 

44.75** 

46.9*^ 
179 


48.78 

50.08 
50.83 


130 


75 


61.01  — 

50.59  ^ 

49.60  ^ 

156 
48.04 
45.96 


43.40 


286 


MeanFlaoe 
SeeX^fBmo 


ivoia 


64aN) 
••■*0'«*63 


t4.10i 
1.9281 


-1.^48 


91007 

i:i3(]| 


9.76 
49.026 


15.802 
5.909 


11.15 
4-5.824 


4M64) 


-MK007 
^^74 


•♦0.17  ' 


+0.074 
-0.74 


+0.051 
+0J7- 


-0.024 


-0.06)2 
+0.^7 


-0.264 
-0.73 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
lieanTune. 


Jan.  1.1 
11.1 
21.0 
31.0 

Feb.  10.0 


Mar. 


20.0 
29.0 
10.9 
20.9 
30.9 


Apr. 


9.8 

19.8 

29.8 

May    9.7 

19.7 

29.7 

Jane   8.7 

18.6 

28.6 

July    8.6 

18.5 
28.5 
7.5 
17.6 
27.4 


Aug. 


Sept.  6.4 
16.4 
26.4 

Oct.  6.3 
16.3 

26.3 

Nov.    5.2 

15.2 

25.2 

Dec.    5.2 

15.1 
25.1 

35.1 


Mean  Place 
Sec  4,  Tan  < 


IM,  !><«« 


Mag.  4:0 


RlgU 
Aaoeoalon. 


li  m 
20  54 

8 

10.790 
10.729 
10.713  — 


10.742 
10.818 

10.941 
11.108 
11.318 
11.568 
11.852 

12.166 
12.501 
12.853 


76 

123 

210 
260 
284 
814 

835 
853 
856 


13.209 
13.562^ 

348 

13.905 

821 


14.226 
14.517 
14.771 
14.982 

15.145 
15.255 
15.311 
15.311 
15.260 

15.160 
15.018 
14.837 
14.628 
14.399 

14.160 
13.919 
13.685 
13.469 
13.274 

13.111 
12.982 
12.893 


291 
254 
211 
168 


110 
56 

0 
51 

100 

142 
181 
200 
220 
280 

241 
284 
216 
106 
168 


120 


DacUna- 
tion. 


+40  51 


tf 


287 
278 
261 
376 


45.86 
42.79 
40.06 
87.25 
34.49 

31.90 
29.55 
27.58 
26.04 
25.02 

24.55 
24.65 
25.30 
26.49 
28.19 

80.33 
32.85 
35.66 
38.71 
41.90 

45.16 
48.41 
51.59 
54.61 
57.43 

59.98 
62.22 
64.10  *^ 
65.59*^ 
66.64^^ 

60 

67.24  „ 
67.37  ^ 

67.01  ^ 

66.18  ® 

64.88^ 
174 

63.14 

61.02  «»« 
58.60 


107 
154 
108 

i! 
10 

65 

UO 
170 
214 

268 

281 
805 
810 
826 


818 

802 


265 


luoe 

1.322 


80.54 
+0.865 


+0.045 
k-OJSZ 


-0.040 
-0.72 


aOotantia. 
Mag.  5.2 


Rl^t 
Ajocnsion. 


b    m 
20    55 

0.04 
0.01  — 
0.13  i? 
0.42 

0.88 
1.47 
2.19 
3.03 
3.97 

4.98 
6.06 
7.18 
8.31 
9.44 

10.54 
11.58 
12.54 
13.39 
14.12 


46 

60 
72 
84 
84 
101 

106 
112 
118 
118 

no 

104 
06 
86 
78 
56 


14.70 
15.10 
15.33 
15.38  — 
15.23 


40 

23 

5 

15 

82 


14.91 
14.42 
13.77 
13.01 
12.17 

11.26 

10.34 

9.44 

8.61 

7.86 

7.24 
6.76 
6.44 


40 
65 

76 

84 
01 

is 

00 

88 
76 
62 

48 


Declina- 
tion. 


-77  19 


ti 


54.35 
51.22 
47.99 
44.63 
41.23 

S7.89 
34.67 
31.64 
28.66 
26.40 

24.20 
22.60 
21.31 
20.51 


833 


840 
834 


303 
378 
246 
211 

170 

128 

80 


20.17  J? 
15 

20.32 


20.94 
22,02 
23.54 
25.43 

27.67 
30.17 
32.85 
35.63 
38.40 

41.05 
43.51 
45.65 
47.40 
48.67 


63 
106 
150 
180 
224 


278 
277 
265 


246 
214 

175 

127 

75 

49«^ 

18 

49.60  — 

49.19  *^ 

48.20  ^ 
46.66*** 

204 


44.62 
42.15 
39.33 


347 


4.527 
4.56B 


M.05 
•*4.447 


+0.146 
+0.28 


+0.206 
•-0.72 


7  Kleioaooitt. 
Mag.  4.7 


U    m 
20    (6 


8 

40 

80 

117 

153 

186 

23.663'^ 
23.902^ 

275 
280 


22.862 
22.902 
22.962 
23.099 

23.251 
23.437 


820 
385 
847 
848 
346 


24.177 

24.476 
24.796 
25.131 
25.478 
25.826 

26.171 
26.501 
26.813  *" 
27.097^ 
27.344^^ 

208 
^•**7l55 

27.702 
27.806  " 
27.857  — 
27.854  * 

52 

27.802 
27.704 
27.567 
27.402 
27.217 

27.622 
26.830 
26.648 
26.485 
26.352 


OS 
187 
165 
185 
106 

102 
182 
163 


.101 


20.251 
26.186 
26.163 


DeoUna- 
Uon. 


-82  33 


0f 


75<85 
74.98 
73.06 
72.79 
7L52 

70.14 
68.67 
67.13 
65.55 
63.94 

62.82 

60.76 
50.25 
57.86 
66.60 

55.54 

54.68 
54.06 
53.70 
53.50 

53.74 
54.13 
54.74 
55.52 
56.46 

57.48 
58.54 
50.59 
60.57 
61.43 

62.13 
62.65 
62.95 
68.03 
62.89 

62.53 
61.98 
61.25 


87 
103 
U7 
1S7 
188 

147 
154 

156 
161 


156 
151 
180 
136 
106 

86 

62 

36 

Jl 

15 

80 
61 
78 
04 
102 

106 

105 
08 
86 
70 

52 
80 

8 

14 


78 


28.817 

1.187 


96.74 
-4).689 


+0l073: 
+0.28 


+0.080 
•4).72 


6  Ovffiicoiad, 
Mag.  4.2 


Bight 


li   m 
21    1 


• 
26.840 
26.841 
26.874 
26.943 
27.042 

27.172 
27.333 
27.523 
27.789 
27.982 

28.248 
28.534 
28.835 
29.146 
29.460 

20.772 
30.073 
30.356 
30.613 
30.838 

31.025 
31.170 
31.268 
31.319 
31.324  — 

40 

81.284 
31.204 
31.091 
30.960 
,30.794 

80.628 
30.464 
30.309 
80a71 
30..667 

-89.971 
28^14 
29h88B 


1 

33 

60 

00 

130 

161 
180 
216 
243 
206 

286 
301 
311 
314 
3U 

301 
283 
257 
225 
187 

145 
08 
51 


80 
113 
141 
156 
166 

164 
155 
138 
114 
86 


67 
21 


DecUna- 
tioa. 


27J16 
1.049 


-17  32 


r» 


62  JO 
62:58 
62.47 
62.23 
61.87 

61.36 
60.71 
59.91 
58.94 
57.82 

56.56 
55.18 
53.74 
52.23 
50.73 

49.27 
47.90 
46.64 
45.56 
44.65 

43.95 
43.45 
43.17 
43.08 
43.18 

43.43 
43.81 
44.29 
44.81 
45.36 

45.91 
46.42 
46.80 
47.29 
47.62 

47.86 
48.03 
48.10 


3 
11 
94 
86 
51 

65 

80 

07 

112 

126 

188 
144 
151 
150 
146 

137 
126 
108 

01 
70 

50 
28 

10 


48 
52 
55 
55 

51 
47 
40 


17 
7 


65.97 
-0.316 


+4I.667 

+6L28 


+0.015 
-0.70 
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FOR  THE  UPPER  TRAMBXT  J^  WASHINGION. 


Washington 
Mean  Tune. 


{OygnL 
Mag.  8.9 


RlgU 


tioiL 


eiCy|iil]»r. 
Mag.  5.6 


BIkM 
AattSnotL 


tlon. 


vAqOMiL 
Mag.  4.6 


Btgtt 


Declina- 
tion. 


'3kMUe7  2777. 
Mag.  5.9 


Right 


DecUna- 
tion. 


Jan.  1.1 
11.1 
21.0 
31.0 

Feb.  10.0 


Mar. 


20.0 
29.9 
10.9 
20.9 
80.9 


Apr. 


9.8 

19.8 

29^8 

May    9.7 

19.7 

29.7 

Jim^   8.7 

18.6 

28.6 

Jtify    8.6 

18.6 
28.5 
Aug.  7.5 
17.5 
27.4 

Sept.  6.4 
16.4 
26.4 

Oct.  6.3 
16.3 

26.3 

Nov.    6.3 

15.2 

25.2 

Dec.    5.2 

16.1 
26.1 
86.1 


Mean  Place 
Sec  a,  Tan  a 


707 

949 


819 


845 
861 


3M 


88ft 


.  h  m 
21    2 

a 

0.606 

0.628 

0.497  — 

0.612  *• 

0.576  •* 
lis 

0.689 

0.850 

1.057 

1.806 

L503 

1.912 
2.267 
2.618 
2.986 
8.354 

8.709 

4.045 
4.S61 
4.619 
4.843  *** 

174 

6.137  ^ 

6.201 

6.209  — 

6.161  ** 
n 

4.921 
4.738 
4.623 

4.287 

4.088 
3.786 

84)06 

zsm 

2J14 
2.768 
2.660 


148 

188 
216 


347 


210 


14A 
106 


443  36 


n 


368 
377 


371 


344 

210 

187 

117 

81 


8 


347 


45J22 
42.66 
39.89 
87.04 
34.21 

3140 
29M 
26.96 
25.29 
24.12 

23.51 


23-48  — 
Mm  ^ 
26.10  '~ 
26.70  "® 


28.78 
81.25 
34J06 
87.10 
40.33 

43:64 
46.97 
80.24 
53.38 
66.81 

69.00 
61.39 
68.42 
65J05 
66.26** 

74 

€6»9 
67.25  ■£ 
67.02 


337 
314 


66.28 
66j07 

68.89 
61.81 
68^ 


74 
121 


h   m 
21    8 


48 

8 


81 


170 


887 


847 


887 


18.012 
17.964 
17.966  — 
17.991 
18.072 

18.195 
18.365 
18.673 
18.821 
19.108 

'813 

29.415 
19.748 
20.097 
20.464 
20.808 

21.165 
21.482 
21:784 
22.049 
22.273 

22.449 
22.678 
22.662 
22.675  — 
22.645  ^ 

n 

22.668 
22.448 
22.291 
22.107 
21.903 

21.688 
21.472 
21.269 
21.063 
20^800 

20^748 
20.681 
30US66 


17B 


139 
74 


130 
187 
184 
304 
316 

316 
318 
198 
178 
147 

113 
7& 


488  21 


0t 


88.62 
81.15 
28.64 
26.04 
28.48 

21.07 
18.93 
17.12 
15.76 
14.88 

14.B8 
14.75 
16.60 
16.78 
18.64 

20.74 
23.80 
26.17 
29:26 
82.48 

35.77 
39.04 
42.22 

45.28 
48.11 

60.70 
62.99 
64.89 
66.43 
VIM 

68;121 

68.42 
58.17 
67.48 
56.32 

64.75 


387 
361 
360 


941 

3M 

181 

188 

88 

86 


76 


170 


380 


837 
818 
808 


190 

104 

Ul 

87 

31 

36 

09 

110 

167 


60.60 


81 
01 


168 
180 


377 


804 

807 
806 


378 


h   n 
21    5 

UMb. 
14.011  — 
14.040  *" 
14.101 
14.192 


14.315 
14.468 
14.648 
14.856 
16.090 

16.348 
16.625 
15.918 
16.222 
16J&29 

16.883 
17.128 
17.406 
17.668 
17.879 

i^jm 

18.208 
18.306 
18.359' 
18.365 

18.829 
18.254 
18.146 
18.013 
17.863 

17.704 
17.646 
17.394 
17.260 
17.148 

17.061 
17.006 
16.979^ 


3» 

188 


148 


76 


188 
160 
160 

in 

191 
184 
113 


60 


-1141 


If 


42.11 
42.42 
'^:64 
^.77 
42,77 

42.62 
42.80 
41.79 
41.07 
40.16 

89.04 
37.77 
36.36 
84.83 
83J6 

81.66 
90.10 
28.61 
27.24 
26.03 

24.98 
24.13 
23.49 
28.05 
£2.81 

22.74 
22:88 
23.07 
28.39 
28.80 

34.86 
24.76 
25.26 
25.75 
26^ 

26419 
27*12 
27.60 


81 
33 
18 
0 
16 

83 
61 
73 
03 
111 

137 
143 
163 
187 
100 

160 
149 
187 
131 


86 

04 
44 
34 

7 

9 
94 
83 
41 
40 


60 
80 
48 
48 


h  m 
21    7 


8 

3.69 
3.11 
2.70 
2.47 

20.44  "■" 
16 

2.60 
2.96 
3.49 
4.18 
5.02 


68 

41 

33 

8 


86 
63 


84 
05 


6.97 
6.98 
8.04 
9.11 
10.16 

11.14 
12.04 
12.82 
13.47 
13.99 

14.84 
14.61 
14.62  ^ 
14.36  ** 

83 
47 


101 
106 
107 
104 
99 

90 
78 
06 
63 
86 

17 


14.04 

13J57 
12.95 
12.20 
11.35 
10.41 

9.41 
8J6 
7.81 
6.28 
5.28 

4.37 
3.67 
2.89 


03 
76 
86 
94 
100 

105 
106 
108 
190 
91 

80 
08 


+77  48 


n 


265 
299 
821 
831 
328 


313 


28.23 
25.58 
22.59 
19.38 
16.07 

12.79 

9.67 

6.84 

4.41^ 

2.47  *^ 
188 

«-31    18 

0.16  — 
0,«4  ** 
1.72  »" 

104 

8.36 
6.62  "• 
8.13  ** 
11.11 


14.89 

17.89 
21.51 
25.20 
28.86 
32.39 

86.77 

38.88 
41.69 
44.11 
46.09 


828 
860 

803 
360 
300 
858 
338 


811 
281 
343 
198 
149 

47.58 
48.62 
48.90  — 
48.69  " 
47.80  ^ 

140 

46.49 


44.56 
42.14 


198 
343 


LIIO 

1JI81 


28.08 
40.968 


1&S2 
1.275: 


18.99 
40.791 


14.88K 
1.021 


46J^7 
-0JW7 


7.757 
4.736 


8.08 

44.628 


40i6Pl4 
40J8 


--0.045 
-0.70 


k-O.047 
40.29 


-4).068 
-Oi70 


40.665 
40.29 


40.010 
-0.69 


-0.028 

40.291 


^.225 
-0.68 
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APPARENT  PLACES  OP  STAB8,  1920. 


FOR  THE  UPPER  TRAN6IT  AT  WASHINGTON. 


Wi 


■dliDCtO! 

BtnTmu 


Jan.    1.1 

.11,1 

21.1 

31.0 

Feb*  10.0 


Mar. 


20.0 
29.9 
10.9 
20.9 
30.9 


Apr* 


9.8 

19!8 

29.8 

May    9.8 

19.7 

29.7 

June   8.7 

18.6 

-28.6 

July    86 

18.6 
28.5 
AjK'  •  7.5 
17.5 
27.4 

Bept.  6.4 
16.4 
26.4 

Oct.  6.3 
16.3 

26.3 

Nov.    6.3 

15.2 

25.2 

Dec.    5.2 

16.1 
25.1 
35.1 


Mean  Place 
Sec  »,  Tan  5 


8  Pitols  AuatHAIa. 

Mag.  5.6 


mguL 


h   m 
21    8 

8 

32.533 

32.524  — 

32.652  ^ 

32  J16  * 

32.714  ^ 
US 

32.846 


33.011  ^" 
33.208""^ 
33.434 
88.689 


280 


33.969 
34.272 
84.589 
34.920 
35.256 

35«59a 
35.914 
36.220 
36.600 
36.747 

36.954 

37.115 
37.22S 
37.290 


308 
817 


33« 
8M 

am 

M7 
207 


1«1 

118 

02 


37.301  ~ 

87 

37.264 


80 
119 
148 
170 
178 

181 
171 

36.062  *** 
36.93^^** 

108 

36.830> 
35.762  * 

35;728  ** 

\ 


37.184 
87i)65 
36.917 
36.747. 

36.669 
36.S8& 
36.2ir 


DwUna- 
tloo. 


66 


tr 


45.89 
45.30 
44;57 
43.67 
42.66 

41.51 
40.25 
88.87 
37.41 

a&.87 

84.29 
32.69 
31.32 
29.60 
28.19 

26.1»2 
25.82 
24.92 
24.27 
28.66 

23»69 
23.78 
24.10 
24.61 
25.3D 

26.12 
27.02 
27.94 
28.86 
29.69 

80.42 
81.01 
31.44 
81.69 
31.77  — 

12 

81.66 
dlJ86 
80.88 


78 
00 

im 

llA 

120 
188 
146 
154 
108 

iOO 
167 
182 
141 
127 


110 
00 
86 
41 

J? 

9 
S3 
61 
00 
82 

00 
98 
91 
84 
78 

60 
43 
25 
8 


20 
48 


S2J89& 
1.132 


47.10 
^4X680 


fCypit 

Mag.  3.4 


RlgU 


h   in 
21    9 


■ 
81.^6 
31.449 


47 


31.486  — 
31.464  " 
81.507 


106 


31.682 
81.775 
31.954 
82.168 
82.414 

32.a6& 
82.962 
83.297 
38.619 
88.946 

34.266 

34.569 


14a 

179 
214 
240 
271 

297 
315 


88? 
819 

804 
284 


84.86a 
8(^.105 
36.321  "• 

ITtt 

^^180 
86.627  **: 

36.710  Z 

85.744  — 

35.729  ^ 


85.667 
36.566 
35.432 
36.271 
36.0901 

34.897* 

34.702 

34.513 

34.337, 

34.180. 

38.945^ 

33.871 

L 


101 

184 
181 
IBl 
196 

195 
180 
176 
157 
182 

108 
74 


B^ellOft- 
tion. 


4^53 


«# 


216 
281 


210 


101 
100 

m 

74 


284 


66.46 
64.29 
61.98 
69.63 
07.33 

56.17 
68.26 
61.66 
60.45 
49.71 

49.46 
49.69 
60.44 
61.66 
63.29 

55.82 
67.66 
60v27 
68.06 
65:95 

68.87 
71.78 
74J01 
77.27 
79.72 

81.94 
83.83 
85.42 
86.07 
87^83  ^ 

80 

88«08 

88.09  — 

87.75  ^ 

87.02  ^ 

85.91  ^^ 
uo 

84.41 


278 


291 

283 
206 
246 


180 
189 
126 


82  J8 
60.67 


1» 

206 


^1.882 
1.154 


68m 
44K676 


rCygnl. 
Mag.  3.8 


lUfl^ 


h     tn 
21    11 

s 

36.889 

36.322  ^ 

85.294— 

86.308  " 

35.366  " 
loa 

35.466 


144 
186 


201 


816 
386 
840 
847 
340 


324 


36.610 
36.795 
36.021 
86.282 

86.676 
36.892 
37.227 
87.573» 
37.920' 

88.260 

38.684: 

38.882 

89vl4& 

139.375.^ 
182 

39.567  ,^ 

132 
39.689  "2 

89.770 

39.7»&'— 

39.775  ^ 
71 

38.704^ 

.S9.589- 

39.437 

89.256 

88.053 


116 
168 
181 


•217 


88.886) 


88.616 
88. 


M0\ 
88.396 
88.011 


,221 
216 


2M 

186 


nnt 

87.8fi2| 

37v724}*" 


1.264^ 


Dodida- 

tiOQ. 


4^7  42 


§* 


236 
264 


106 

160 

108 

61 


6 
68 

110 


210 
271 


27.01 
24.66 
22.12 
19.^ 
16.90 

14.42 
12.19 
10.26 

8.76 
7.74 

7.23 
7.28 
7.86 
SM 
20.65 

12.68 
UM 
17.69 
20:62 
23.72 

26.89 
30.06 
33.17 
36.14 
38.9B 

41.47 

43.71*^ 

46.68  *« 

47.17  "* 

48.81*** 
90 

49.0i 

49JW  — 

49i)7  ^ 

48.41  '^ 

47i80 

46.77 
48J87 
41.64 


810 
317 

317 
811 
297 
279 


lU 


190 


12i02 
40.773 


ttXqiiiilei. 
Mag.  4.1 


Bight 


h    m 
21    11 

8 

49.816 
49.301  — 
49.315  " 
49.361  ^ 

49.487   ^ 

107 

49.544 
49.681 
49.849 
50.045 
50.268 

50.616 
50.785 
M.070 
51.366 
51.666 

51.965 
52.253 
52.523 
62.769 
52.985 

63.164 
63.304 
63.399 
6a.449 
58.455-^ 

84 

63.421 
63.360 
63.246 
53.117 
62.970 


137 
168 
190 
223 
248 

209 
285 
200 
300 
299 

288 
270 
246 
210 
170 


140 
65 
50 


52;816 
62.660 
62.610 

12.873;^ 


71 
105 
128 
147 
164 

156 
150 


117 


62.266 

■  98 

52Ji63i 

Kr.09r  •• 

62.059  ^ 


tJOCL 


•f  4  54 


67.00 
65.85 
64.69 
63.59 
62.58 

61.73 
61.10 
60.73 


116 
116 
110 
101 
86 

68 

37 


60.65  — 

60.89   ^ 
88 

61.47 

62.36   ^ 

63.56  ** 

65.01  *** 

66.70  *^ 

180 

68.56 
70.64  '^ 

204 


72.68 
74.64 
76.64 

78.55 
80.32 
81.92 
83.33 
84.64 


206 
200 
191 

177 
160 
141 
121 
98 


86.62 

86.27 

86.78 

87.09 

87.17  — 
11 

87.06 

86.75 

86.25 

86.56 

84.74 


76 

51 

81 

8 


31 
50 


82 

96 


83.78 
82.70 
81.54 


108 
116 


4iJS08( 
li»4 


68.99 
4-0.686 


+0.071 

•fOjn 


4*o.(m 

-0«68 


+0.651. 
+0.29  ' 


-Oi028 
*-0.68 


+IIA4fti 

+0.80; 


-*0.088 
M^67 


+0.6601 
1-MhSO 


-01064 
-0*67 
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BOR  THE  'UPPEB  TR&NBIT  AT  WAfiHZNQTON. 


WaahJncton 
Mean  lime. 


Ja».  1.1 
11,1 
21.1 
31.0 

Feb.  10.0 


Mar. 


20.0 
29.9 
10.9 
20.9 
30.9 


Apr. 


9.8 

19.8 

29.8 

May    9.8 

19.7 

20.7 

June    8.7 

18.6 

28.6 

July    8.6 

is.e 

28^5 

Aug.    7.5 

17.5 

27.5 

Sept.  6.4 
16.4 
26.4 

Oct.  6.3 
X6.3 

26.3 

Nw.    5.3 

15.2 

25,2 

Dec.    5.2 

15.2 

2§,1 

'  35.1 


Mean  Place 
See  ^,  Tan  3 


tf  Cygal. 
Mag.  4.8 


RigW 
Aseeiisfcni. 


141 

185 


330 
340 
881 
8M 
8tf 


21  14 

16.92^ 
15.854 
15.819  — 
15.82S  * 
16.882  ** 

15.979 
16.12Q 
16.305 
16.5^ 
16.793 

17.089 
17.409 
17.749 
18.100 
18.452 

18.79^ 

19.124 
19.43a  •^ 

19.701  ^ 

19.982  ^ 

185 

20.117 ,« 
20.253  " 
20.884  !: 
20.865-^ 
20.842  ^ 

71 

20.271 
20.156  "* 
20.003 '** 
19.818  *** 
19.613  *• 

'310 

19.899 
19.167 
18.944 
18.784^*^ 
18.54$  ^•^ 

i  160 


18.877 
18.241 
18.139 


136 
108 


Dwllnft- 
tkm. 


•HI9    3 


tf 


340 


47.58 
45.18 
42.62 
39.94 
37.28 

34.73 
82.42 
80.42 
28.85 
27.76 

27.18 

27.15  — 

27.67  *• 

2».71^** 

30.27  **• 
IM 

«2:26 

34.^"* 

37.33 

40.28 

[43.37 

sto 


355 
355 

331 

300 

i«r 

100 

5i 


8 


320 
314 
803 
38« 


^;56 

49.76 
52.90 
55^93 

68.77 

61.36 

63:67  ^ 

65.64**' 

67.23  **• 

68.42  "• 
90 

69.18  3^ 
69.49  — ^ 
69.31  *' 
68:68  ^ 
67.68  ;2 

66.66 
64.13 
61.90 


138 


16.864 
1.288 


40.812 


+0.04t 
•fO.86 


-0.041 
-0.66 


#  iCloioaoafll. 
Mag.  4.9 


liO 

138 


21    15 

t 
88J6$ 

8a22&  — 

86.240  ^ 

86.298  '* 

36.396 

36.666 
86.716 
86.932 
39.184 
66.468 

39.782 
46.121 
40^21 
40.857 
41.238 


315 


314 


351 
881 


41.61$ 
41.t8flt^ 
42.640  •** 
42.663 
^.949 


313 

100 
184 

75 


188 


48.m 

43.881 
46.515 
43.690  „ 
46.668  — 

40 

46.866 
43.476  ** 
43.339 
43.163  "* 

42*963*** 

'318 

42.744 
42.624 
42.811  ^ 
44.ll«{  ^^ 
41.946  *•• 

< 

4l.81(j 
41.712 
41.656 


330 


188 


tlod. 


.^41    8 


ft 


66.61 
64.71 
66.21 
hVM 

40.71 

147.78 
46.78 
43.73 
41.68 
89.66 

167.71 
36.66 
64.16 
62.64 
31.34 

60.61 

(29.57 
29.13 


180 
180 
160 
181 


105 


185 
110 

153 


u 
u 


u 

29.01  — 
29.21  * 

40 

29.70 
80.60  "" 


61.63 

62.78 
84.17 

86;65 
37.16 
88.62 
'89.97 
41.13 

42.08 
42:74 
43.11 
43.17  — 

42.89  " 

57 

42J2  ^ 
41.46  ■* 


108 

135 
180 
148 

151 
146 
185 
116 
05 


66 

87 


40.82 


114 


d3Jl 


6J16 
1.628 


64.72 
-0.874 


40.07^ 
•fO.66- 


H»0.044 
-m.66 


otCeplieL 
Hag.  2.6 


Bigbk 


ii 
21 


in 


■ 
89;07 
38.86 
36.72 
3&65 
86.67 

36.77 
36.95 
36.20 
36.66 
6»4» 

40.68 
40^7 
41^ 
41.92 
46.44 

48:98 

4Ma 

43.86 
44.23 
44.64 

44.78 
44.93 
46.01 
46.00 
44.92 

44.78 
44.68 
44.24 
43.89 
43.5) 

43.1(| 
42.68 
42.28 
41^88 
41.44 

41.0^ 
49.78 
40^64) 


31 

14 

7 

3 
10 

18 
35 
38 
40 
45 


81 

48 
48 
87 


15 
J 

1 
8 

16 


85 
88 

41 

43 
48 
43 


tion. 


462  14 
ft 

66^ 
63.16 
60^21 
67.03 
63.60 


818 
838 
317 


60.63 
47.65 
44.96 
^.69 
40.62 

39J9 
8v*6v 


237 
177 


0 
64 

138 
190 


870 


851 


69.73 
40.96 

42.74 
44.99 
47.69 
60.75 
64.09 

07.60 
6L.23 
64.69 
68.48 
71.96 

70.21 

78.19 

80.88 

83.14 

64.98 
188 

86.29  „ 

87.08  Z 

67.34  — 

86.98  ^ 


847 


86.05 

64.61 
62.64 
6a20 


08 
144 

107 
314 


46.327 
2.148 


46167 
•fl:901 


-1^.028      -^.096 
46.30        ^.65 


iGapiioonii. 
Mag.  4.3 


RJglit 


h     in 
21    17 

47.448i 
47.435  — 
47.462  " 
47.502  ^ 
47.684  *^ 

113 


47.697 
47.840 
46.013 
46.216 
48.446 

46.702 
46.979 
46.274 
49.683 
49.897 


143 
173 
203 
230 
256 

277 
295 
309 
314 
314 


60.211 
66.516  ^ 
60.807^^ 
51.073  ^ 
61.311  ^ 

201 
^^•««  158 

51.670  ^^^ 
61.784  " 
61.880  ^ 
61.870  — 

25 

61.845 
61.779 
61.679 
61.549 
61.400 

U.242 
51.080 
60.926 
60.788 
60.663 

60.668 
60.601 
60.464 


66 
00 
30 
49 
58 

62 
55 
42 
20 

95 

67 
37 


DeoUii»- 
tion. 


-17  10 


w 


304^ 
30.57 
30.48 
30.24 
29.87 

29.35 
28.66 
27.86 
26.81 
25.63 

24.60 
22.86 
21.34 
19.76 
18.17 

16.62 
15.16 
13.81 
12.62 
11.62 

10.83 

10.27 

9.92 


0 
a 

34 
87 
53 

60 
84 

101 
118 
133 

144 
153 
150 
158 
155 

147 
134 
119 
100 
7» 

56 
85 


1$ 
9.79  — 

9.86  • 


16.10 
10.47 
10.97 
11.62 
12.12 

12.71 
13.29 
13.81 
14.27 
14i66 

14.96 

15.15 

1 15.26 


87 
50 
55 
60 
50 

58 
53 
46 
39 
20 

30 
II 


47.662 
1.047 


88.66 
^.306 


•fO.068 
40.60. 


-^0.016 
-^66 
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APPAKENT  PLACES  OF  STABS,  1920, 


FOR  THE  UPPEB  TRANSIT  AT  WASHINGTON. 


WasliiDfton 
Mean  Tune. 


Jan.  1.1 
11.1 
21.1 
31.0 

Feb.  10.0 

20.0 
29.9 
Blar.  10.9 
20.9 
30.9 

Apr.  9.8 
19.8 
29.8 

May  '  9.8 
19.7 

29.7 

June    8.7 

18.6 

28.6 

July    8.6 

18.6 
28.5 
Aug.  7.5 
17.5 
27.6 

Sept.  6.4 
16.4 
26.4 

Oct.  6.3 
16.3 

26.3 

Nov.    5.3 

15.2 

25.2 

Dec.    5.2 

15.2 
25.1 
85.1 


IPetaal. 
Mag.  4.2 


Right 


21    18 


37 


180 
164 
196 
236 


s 
22.984 
22.947 
22.942  — 
22.970  ^ 
23.082  ^ 

96 

28.128 
23.258 
23.422 
23.618 
28.843 

24.097 
24.372 
24.666 
24.971 
25.281 

26.687 
25.884 
26.162 
26.414 
26.684 

26.816 
26.968 
27.063 
27.103 
27.108  ~ 


976 
994 
906 
810 


997 
378 


188 


148 
96 
60 


27.070 
26.992 
26.882 
26.746 
26.590 

26.423 
26.254 
26.090 
25.937 
25.801 

26.688 
26.600 
26.642 


78 
110 
186 
166 
167 

169 
164 
163 
186 
118 


66 


DecUna- 

tkXL 


+19  27 


ft 


68.08 

61.28 
49.44 
47.68 
45.79 

44.16 

42.72 

41.60 

40.84  „ 

40,47-? 
6 

40.63 
41.01 
41.02 
43.22 
44.80 


176 
184 
186 
179 
164 


143 
112 

76 


48 

91 

180 

167 

196 


46.86 
49.07 
61.46 
63.07 
66.63 

69.08 
61.67 
63.94 
66.14 
68.13 

69.87 
71.37 
72.67 
73.48 
74.07 

74.84 
74.80 
73.93 
73.24 
72.26 

71.00 
69.61 
67.81 


361 


349 
987 
820 
199 
174 


160 

120 

91 

69 

27 

4 

87 

69 

98 

136 

149 
170 


Mag.  4.8 


h    m 
21    19 


49.07 

4tl.V4t 

48.90 
40.94 
49.07 

49.27 
49.56 
40.90 
60.32 
50l80 

6L32 
61.90 
62.50 
63.13 
53.76 

64.40 
56.01 
66.69 
56.12 
66.68 

56.98 
67.28 
67.48 
67.50 
67.59 

67.49 
67.30 
57.02 
66.67 
56.26 

56.82 
56.37 
64.92 
54.49 
54.11 

53.78 
63.52 
63.34 


18 

4 

4 
13 


43 
46 

88 

68 

60 
63 
68 
64 

61 
68 

63 
46 
40 


11 

0 

10 

19 
88 
86 
41 
44 

46 
46 

43 

88 
88 

36 
18 


Dioliiift- 

tioo. 


-66  43 


tt 


iO.29 
47.80 
46.04 
42.00 
39.02 

85.90 
32.81 
29.79 
26.93 
24.27 


319 
376 


812 


3U 


21.86 

19.76 
18.02 
16.66 
15.71 


110 

IH 

187 
04 
61 

16j20 
16.13  — 
16.62  * 
16.34  ** 
17.67  ** 

too 

19.17 
21.09 
23.27 
25.61 
28.06 

30.61 

32.86 

35.02 

36.90**^ 
160 

108 

.60 

8 


218 


§45 
945 


m 


38.40 

39,49 
40.09 


40.17  — 
39.73  ^ 
•38.78  •• 

37.34 
36w46 
83.19 


f  Oajdoonii. 
Mag.  3.9 


Bsgm 


143 


ii    m 
21   22 

6!916  ^ 

6.807  — 

5.910  ^ 

6.966  ^ 

6.034  ^ 
U4 

6J4S 

6J90 

6.465  "• 

6.671 

6.906 

361 

7.167 
7.460 
7.763 
8.069 
8.393. 

8.717 
9..0S3 
9.334 
9.612 
9.860 

10.069 

10,238 

10.360 

10.435 

10.460  — 
21 


803 
816 
04 


816 
801 


169 

123 

76 


67 


10.438 
10.372 
10.272  **^ 
10.139  *•• 

V.VwO 


9.823 
9.664 
9.491 
9.342 
9.214 

9.1U 
9.036 
8.990 


Ml 

166 

168 
163 
149 
128 
108 


76 

40 


tiOQ. 


-422  46 


if 


81 
44 

60 

71 
87 

101 
118 


29.19 
28.88 
28.44 
27JS6 
27.14 

26.27 
25.26 
24.08 
22.79 
21.35 

10.83 
18.24 
16.64 
164][1 
13.46 

11.96 
10.64 

47»40 

8.60 
7.77 

7M  ^ 
6.09 
0.94  — 
7.12  *' 

41 
63 


144 
168 

160 
160 
168 
166 
160 

182 

116 

08 

78 

63 


7.63 

8.06 

8.73 

9.49 

10.27 

1L04 

11.70 
12.41 
12.96 
13.36 
13.62 

13.74 
13.71 
13.64 


67 
76 
78 
77 
76 

^ 
64 

40 

37 

13 

8 
17 


acygai. 
Mag.  6.3 


Ri8^ 


h     m 
21    26 

29.294 

29.181 

29.113 

29.092  — 

29.121  * 
80 


29.301 
29.333 
29.616 
29.747 
30.023 

30.337 
30.682 
31.060 
31.432 
31.818 

32.197 
32.669 
32.896 
33.197 
33.465 

33.663 
33.817 
33.916 
33.964  — 
33.086  ^^ 

71 

33.865 
33.743 
38.678 
33.378 
33.160 

32.903 
32.647 
32.391 
32.142 
31.910 

31.903 


182 
188 
381 
276 
314 

845 
868 
382 
386 
879 

362 
337 
301 
258 
208 

164 
98 


122 
165 
200 


347 


256 
256 
240 
282 
207 


31.627  ^^ 

31.386  ^^ 


DocUo*- 
Uoa. 


+46  11 


31.76 
29.35 
26.67 
23.85 
20.09 

18.20 
1&.62 
13.34 
11.44 
10.02 


341 


279 


190 

142 

88 


»-l^    33 

8.81  — 
9.06 
9.88 
11.24 


82 
186 
185 


13.09 
15.38 
18.04 
21.00 
24.18 

27.49 
30.87 
34.23 
37.51 
40.62 

43.63 
46.16 
48.47 
60.49 
51.92 

62.98 
63.66 


318 
331 


328 
311 
291 


ISI 

162 
106 

57 

8 


53.63  — 
63J»  ^ 

142 

60.84 


48.98 
46.73 


186 


Meui  Place 
Sec  6,  Tan  6 


23.186 
1.061 


41.67 
44>.363 


60.860 
2.432 


45J9 
-2J217 


6.18^ 
1.084 


30.94 


29.780 
1.445 


U.67 
+1.043 


D#6»D«6 


+0.065 
+0.30 


-0.018 
-0.66 


+0.099 
+0.30 


-H0ai3 
.*^,64 


+0i)68 

+oja 


+0ik22 
<-Oj64 


+0.044 
+0.81. 


-0.064 
-0.62 
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FOR  THE  UPPEB  TRANSIT  AT  WASmKGTON. 


Washington 
MMaTlme. 


Jan.  1.1 
11.1 
21.1 
81.0 

Feb.  10.0 


Mar. 


20.0 
1.0 
10.0 
20.9 
S0.9 


Apr. 


9.8 

19.8 

29.8 

May    9.8 

19.7 

29.7 

June  8.7 

18.7 

28.6 

July    8.6 

18.6 
28.5 
Aug.  7.5 
17.5 
27.5 

Sefpt.  6.4 
16.4 
26.4 

Oct.  6.4 
16.3 

26.3 

Nov.    5.3 

15.2 

25.2 

Dec.    5.2 

15.2 
25.1 
85.1 


/^Aqnaiii^ 
Mag.S.l 


AmSnbn. 


Mean  Place 
Sec  ^  Tan  i 


h    m 
20L    27 

20.777 
20.766  — 
20.761    * 

98 


20.798 
20.868 

20.961 
21.085 
21.244 
21.429 


1S4 

186 
2U 


21.644 

21.882 
22.147 
22*480 
22.726 
28.028^ 

306 


28.388 
28.680 
23.912 
24.171 
24.404 

24.601 

24.758 

24.874 

24.948 

24.971  — 
17 

24.964 

24.900 

24.808 


»7 

ace 
an 

197 


167 
116 


Deoltatt- 
tkm. 


54 


24.603 
24.567 

24.406 
24.257 
24.111 
28.976 

28.858 

28«7ftL 
28.690 
28.645 


116 

186 

vm 

146 

186 

U8 

97 


71 
46 


-555 


tf 


M 


20.46 
21.06 
21.61 
22.04 
22.86 

22J52 
^.48 
22.23 
21.76 
21.02 

20.05 
18J86 
17.47 
15.91 
14.25 

12.48 

10.71 

8.97 

7.27 

5.72 

4.33 
3.09 
2.06 
1.23 
0.62 


60 
66 

48 

82 
16 


47 
74 
07 

110 
180 
160 
106 
177 

177 
174 
170 
166 
180 

194 


/fCefhei. 
Mag.  8.8 


Rislil 


61 
40 


18 
1 


0.22 
0.04 
0.03  — 
0.14  " 
0.40  * 


0.79 
1.25 
1.79 

2J7 
2.99 

8.64 
4.29 
4.94 


46 
64 
68 
08 
66 

06 


h    m 
21    27 

8 

86.24  , 

85.88 

85.62 

85.46 

85.42 


20«921 


-^.104 


85.49 
85.68 
85.99 
36.40 
86.^ 

37.48 
38.12 
88.80 
89.50 
40.19 

40.86 
41.49 
42,06 
42.56 
42.96 

48.28 

48.49 
43<50 
48.58 
48<47 

4A.26 

42.95. 

42.55 

42.09 

41.56 

40:99 
40^ 
39*78 
89.17 
88/»: 

88j08 
87.54 
87«18 


86 

16 

4 

7 

10 
81 
41 
60 
68 


70 
60 
67 

68 
67 
60 
40 
88 

81 
10 

1 

11 
81 

81 

40 
46 
68 

67 

60 
61 

a 


40 
41 


DoeUntp 
tioo. 


+70  12 


*# 


54.83 
51.80 

45.78 
42.52 

89.24 
86.09 
88.22 
80.73 

28.71 


268 

287 
316 


816 

287 


208 
140 


27.22 
26.82  ^ 

80 

26.02  — 
26.35  " 
27.31  '" 


{  Aqiiaitt. 
Mag.  4.8 


Rislil 


164 


28.85 
80.90 
83.42 
86J35 
89.59 

48.06 
46.70 
50.40 
54.10 
57.70 

61.14 
64.35 
67.26 
69.82 

71.93 


824 
847 


870 
370 
300 
844 


201 


2U 
168 


73.56 

100 

74.65 
75iil  — 
75.16    * 
74.60  ^ 


m 


78.29 
71.^^ 
69.22 


180 
287 


li     in 
21    88 


29.546  ^ 

2iJll9  — 

29.520    ^ 
81 

61 

01 


29.661 
29.612 

29.708 
29.825 
29.979 
30.160 
30.371 

30.606 


188 
164 

m 

2U 


88.08* 
2.954 


+2.780 


261 


806 


801 


841 


31.161 
81.447 
31.752 

82.0S7 
82.368 
82.648 
82.909 
33.160 


38.864  -. 
38.61B 

88,641  „ 

88.718  3, 

33.768— 

11 

88.742 
33.603  ^ 
33.608  *" 
88.496 
88.362 

38.216 
38.066 
32.919 
82.782 
82.662 

• 

88.664 
82.490 
82.442 


lis 

184 
146 

160 
147 
187 

lao 

06 

74 

48 


Uon. 


80 


-  8  12 

44.84 

44.82  ^ 

45.21  ^ 

^•51 

46.68  ~ 
1 

46.67 

45.48 

45.11 

44.60  ~ 


10 
87 


84 
107 


144 


43.66 

42.69 

41.83 

39.89 

38.29 

86.61 
176 

84.86 

88.12  *'* 

81.42*'* 


166 


161 
147 
181 


29.81 
28.84 

27.08 
25.91 
26.01 
24  J» 
28.85 

28.60  ^ 
28.60  — 
28.66  ^ 
28.80  ^ 
24.15  " 


lis 
00 

60 

47 


24i60 
26.10 
26.66 
26.24 
26.88 

27.44 
28.01 
28.66 


46 

80 
66 

68 
60 
•1 

07 


74Cniil. 
Mag.  5.1 


itight 


h 
21 


$8 


■ 
44.168 
44.091 
44.084 


07 
67 


44.018  — 
44.045  ^ 

78 

44.118 


44.236 
44.401 
44409 
44.866 

46.1^ 
45.457 
45.795 
46.1^ 
460100 

48.864 
47.207 
147.528 
47.819 
48.071 

48J80 

48.547 
48.602 
48.608 

48JKM 
48.461 
'tt.326 
48.157 
47.968 

47.750 
47.529 
47.809 
47.095 
46J96 

46.715 
46.668 
46.442 


118 
168 


29.67S 
LOIO 


«J1 
-0.144 


240 
284 


316 
838 
864 
860 
866 

843 
821 
201 
262 
.200 


160 

107 

66 

40 

08 
135 
160 
104 
218 

221 
.220 
214 
200 
180 

152 
121 


]>eoIlnft- 
tion. 


+40    8 


If 


29.09 
26.83 
24.34 
21.71 
19.06 

16.48 
14.11 
12.02 
10.31 
9.06 


226 

240 


266 
268 


824 


817 


287 
200 

171 
126 
76 
B.31  „ 

22 

8.09  — 

8.43  " 

9.29  * 

10.67  ^ 

184 
12.61 
14.76 
17.34 
20.19 
23.25 

26.42 
29.64 
32.88 
35.91 
88.85 

41.68 
44.03 
46.16 
47.94 
49.33 

60.29 

60.80 

50.84  — 

60.41  *» 

49.51  ^ 
184 

48.17 

170 

211 


810 
808 

204 
878 


818 
178 
180 


61 


46.41 
44.30 


44JW2 
1.807 


12.82 

+0.841 


+0iM8 
44)L81 


+0.005 
^.62 


+0.016 
+0l81 


^;146 


k4>.088 
+a.3S  < 


+0.006 


+0.048 
+0.82 


-0.045 
^.60 
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FOR  THB  JJFFBR  TRANSIT  AT  Wj 


friiv'it 


TON* 


Washington 
Mean  Time. 


Jan.  1.1 
11.1 
21.1 
31.0 

Feb.  10.0 


Max. 


20.0 
1.0 
10.9 
20.9 
30.9 


Apr. 


9.9 

19.8 

29.8 

May    9.8 

19.7 

29.7 

June    8.7 

18.7 

28.6 

July    8.6 

18.6 
28.6 
Aug.  7.5 
17.5 
27.5 

Sept.  6.4 
16.4 
26.4 

Oct.  6.4 
16.3 


7  Capiloonil. 
Mag.  3.8 


BigM 
Mseoslon. 


Nov. 


Dec. 


26.3 

5.3 

15.3 

25.2 

5.2 

15.2 
25.1 
35.1 


Mean  Place 
Stol»Tan3 


21    35 

I 
39.480  ^ 
39.460  " 
39.460 
39.402 
39.555 


39.648 
39.774 
39.930 
40.115 
40.331 

40.573 
^.841 
41.129 
41.433 
41.746 

42U)62 
42.372 
42.670 
42.9^ 
4Sil97 

43.411 
43.587 
43.717 
48.802 
48.840 

^832 

43.784> 
43.697 
43.581 
48:448 

43.291 
43.134 
42.981 
42.838 
42.713 

42.600^ 
42.531 
42.480^ 


0 
83 
«3 
98 

126 
150 
186 
2M 
24a 


288 
318 


3tD 


278 


aM 


176 
180 

86 
38 

8 

48 

87 

U6 

188 

112 


167 
188 
148 
116 
104 

78 
51 


Dedlba- 

tlQIL 


-17    1 


tt 


24.69 
24.72  — 
24.62  *® 


24.38 
23.99 

23.45 
22.73 
21.84 
20.78 
19.54 

18.16 
16.65 
15.08 
13.37 
11.70 

10.07 
8.50 
7M 
5.78 
4.71 

3.84 
3.21 
2.81 


34 


54 

72 

80 
106 
124 
138 

161 
162 
166 
167 
168 

167 
144 


107 
9t 


40 


2.65  — 
2.69    * 

24 

2.93  ^ 
3.32  "" 
8.84 
4.44 
5.09 


5.75 
6.40 
6.99 
7.51 
7w05 

8^ 
8.54 
8.^ 


82 
60 
66 
66 

65 
60 
68 
44 

86 

a4 

IS 


Mag 


2.5 


h    m 
31    40 


15.322 
15.280 
15.266  — 
15.281   " 
15.327  ^ 

78 


15.495 
15.514 
15.665 
15.827 
16.081 

16.263 
16.5S0 
16.7198 
17.090 
17.391 

17.695 
17.992 


100 

141 
173 
204 


267 
278 
283 
301 
804 


287 

.'287 


18.279! 
18.542  "* 
18.777  ** 


18.980^ 

W.I41 

19.263^ 

19,389 

19.378  — 
11 

191862 

19.313  "* 


80.657; 
1.046 


37  J6 
-0.806 


4*0.066 
-^0.32 


4*0:017 
^.50 


19.232 
19.130 
18»988 

lo.o44 
18.693 
18.544 
18.404 
18.278^ 

18.168^ 
18.081' 
18.020' 


81 
lis 

188 

144 

161 
1*9 
140 
186 
110 

87 
61 


tlOQ. 


^930 


w 


36^45 
85.10 
38.06 
32.56 
31.36 

30.28 
29.43 
28.82 
28.51  — 
28.53    ^ 


196 

188 
180 
190 
108 


85 
61 


28.91 
29.65 
30.74 
32.08 
33.72 

35.60 
87.65 
39.79 
42.00 
44.21 

46.87 
48.40 
60.29 
52.02 
53.52 

54.79 
55.85 
56.65 
57.19 
67.51 

57.67 
57^ 
67.02 
66.43 
55.63 

'64.65 
63.6& 
62.26 


74 
168 
184 
164 
188 

206 
214 
221 
291 
216 

208 
189 
173 
160 
137 


106 
80 
64 
88 

_e 

17 


98 


118 
186 


15.391. 
1.014 


1*7:37 
4^0.168 


441.059. 


^^O.^OO 
««.«7 


llOejplici. 
Mag.  4.8 


21 


& 


■ 
48.60 
48.20 
42.89 
42.68 
42.60 

42.64 
42.80 
48.08 
48.47 
48.96 


40 
81 

21 
8 

4 
16 


44.54' 
45.18' 
45.87 
46.59 
47.31. 

• 

48.02 
48.69 
49.30 
49.84 
50.30 

50.65 

60.00 

51.05' 

51.09 

51.00 

50.82 

50.54: 

60.17 

49.72 

49.20 

48.62* 
48^- 
47.39" 
46.76! 
46.15> 

45.58  i 

45.05 

44.^9! 


40 
58 

64 

60 
73 
73 
71 

67 
61 
54 
46 
85 

35 
15 

4 

9 
16 

28 
87 
46 
68 
68 

60 
08 
68 
61 

57 

53 

46 


DecUlift. 

tiOQ. 


4-70  56 


tt 


65.70 
68.32 
60.55 
47.49 
44.27 

41.01 
37.85 
34.91 
32.30 
30.14 


288 
277 
806 


336 


316 
394 
261 
218 
165 

28.49,^ 

27.41  ^ 

26.06  — 

27.12   " 

27.89  " 
186 


29.25 
Sl:l6 
33.54 
36.^2 
39.47 

42.87 
46.46 
60.16 
53.87 
57.53 

61.05 
64.38 
67.42 
70.11 
72.40 

74.22 
75.63 
76.28 


190 
289 
278 
816 
340 

359 
370 
371 
366 
36S 


388 
804 


399 
183 

181 
76 


76.45  — 

76.00  ** 
108 

74.97 

73.87  ^* 

71.25^' 


46.27t 
3.06| 


34.16 

"1^2.896 


4^6^.017 
4-^.83* 


M).150 
•0.67 


l£«-30 


RigUk 


h 
21 


42 


84 


8 

37.498 
37.464 
37.457  — 
37.483  * 
37.638  ^ 

85 


37.623 
87.740 

38.068 
38.278 

88.615 
88.779 
89.064 


117 

148 
180 
310 
337 


380 
258 
220 


364 

285 

39.366*** 
89.678  '" 

316 

89.994 
40.305  ^" 
«).607 
40.887 
41.140 

41.860 
41.541 
41.677 
41.769 
41.818 

41.813 
41.769 
41.690 
41.579 
41.446 

41..0VO 

41.146 

4U.OVO 


181 

136 

98 

44 

0 

44 

79 
111 
138 
148 

258 
158 
143 


40.851. 

40.728"* 
106 

40:617 

40.636  * 

4O.'«0.  * 


-16  29 


n 


24.91 
24.99  — 
24.93 
24.73 
24.37 


8 

e 

30 

36 
51 


70 

sr 

106 


138 


153 

ie3 

1€8 

170 
109 

160 
147 
133 

111 
93 


23.86 
23.16 
22.29 
21.23 
20.01 

18.63 
17.10 
15.48 
13.80 
12.10 

10.41 
8.81 
7.34 
6.01 
4.90 

3.97 
3.30 
2.86   ^ 

21 

2.65  — 

2.67     ^ 
29 

2.89 

3.27 

3.78 

4.39 

5.06 

5.73 
6.40 
7.03 
7.59 
8.07 

8.45 
8.73 
8.91 


67 

44 


as 

51 
61 
67 
67 

67 
63 
56 
48 
38 

28 
18 


97.689 
1.043 


27.62 
-0.296 


4#.aM; 
44^JB  : 


4^.016 
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FOR  TH£  UFFBE  TR/kNSIT  AT  WASHINQTOti. 


aahfiDctoii 


Jan.  1.1 
11.1 
21.1 
81.0 

Peb.  10.0 


Mar. 


20.0 
1.0 
10.9 
20.9 
30.9 


Apr. 


9.9 

19.B 

29.8 

Miy    9.8 

19.7 

29.7 

June    8.7 

18.7 

28.6 

July    8.6 

18.6 
28.6 
Aug.  7.5 
17.6 
27.6 

Sept.  6.4 
16.4 
26.4 

Oct.  6.4 
16.3 

26.3 

Nov.    5.3 

15.3 

25.2 

Dec.    5.2 

15.2 
25.1 
35.1 


v^CygnL 
Mag.4.a 


Bigbl 


21    48 

49.782  j^ 
49.638  j^ 
49.588*^ 
49.486-^ 
49.487     ^ ' 

55 


110 
IM 


SU 


850 

807 
40i 


49.542 
49.652 
49.818 
60.038 
60.307 

60.620 
60.970 
51.349 
61.746 
62.160  - 

MO 

62.660 
62.938 
68.300 
63.629 
63.916 

64.162 
64.333 
64.456 
64.520 
64.623  — 

53 


M3 


SS7 

181 
128 

64 


too 

151 

183 


64.470 
64.364 
64.210 
64.017 
63.791 

63.548 
6».279  *" 
63.011  ^ 


M8 


62.746 
62.4H 

62.261 
62.066 
61.886 


»6 

85a 


906i 
170 


tlon. 


+48  56 

tt 

88.66 


•lo.u4 
33.72 
30.91 
28,01 

26.16 
22.43 
19.99 
17.92 
16.29 


831 


881 
380 


878 
8M 
807 
188 
118 


16.17  „ 
14.60  — 
14.63  ' 
15.21   " 


114 

180 


818 


8U 


840 
848 
887 


16.36 

18.01 
20.14 
22.67 
26.62 
28.66 

ai.94 
86.34 

88.77 
42.14 
46.40 

48.47 

61.30 

63.81  "^ 

66.97  ^^ 

67.72  "* 
181 

69.08  ^ 

69.87  ^ 

60.19  — 

69.99  ^ 

69.27  '* 

188 


807 


68.06 
66.36 
64.22 


170 
818 


liOaprioflni.^ 

Hag.  6.2 


Bighl 


21    4B 


B 

66.061 
66.020 


41 


18 

66.008  — 
66.026  " 
66.072  *' 

801 

66.162 
66.261  *^ 
66.403  "^ 
66.676  ^'* 
6«»778** 


W 


810 


67.006 
67.266 
67.646 
67.841  "• 
68,180^ 

818 

68.463 
66.773 
69.071^ 
69.362  ^^ 
60.606*^ 

938 

60;8e8 
60.012  *^ 
00.168 
60.249 
60.301 


141 


58 

4 

60.806 
60.268 
60.196 
60.002  *•* 

188 


87 
78 


6».964 

60.828 
60.673 
60.526 
69.384 
69w268 

69.161 
69.067 
69.009 


141 


150 
149 
141 
180 
107 


84 
56 


tlOD« 


--13  66 


tt 


41.81 
41.99 
42.06  — 
42.01 
41.80 


18 

7 

5 
81 


41.41 
40.86 
40.11 
39.16 
.01 


36.69 
36.22 
83.62 
31.94 
80.20 

38.46 
26.76 
26.19 
28.73 
22.46 

21.88 

20.64 

19.98 

19.66 

14 
19.41  — 

e 

19.47 
19.70  ** 
20.09  *" 
80.69 
21.17 


5i 

75 

06 

116 

188 

147 
180 
188 

174 
175 

160 
157 
146 
137 
106 

84 
61 
88 


21.79 
22.43 
23.06 
23.64 
24.19 

21.64 
26.02 
26.30 


50 
58 

68 

64 
68 

50 
56 
45 

88 


.     llag.  3.2 


u^t 


b      01 
21    40 


8 

4.961 

4.891 


60 


4.867- 
4.880  " 
4.932  ** 

01 

6.023 


6a61 
6.316 
6.620 
6u768 

6.061 
6.382 
6.660 
7.011 
7.372 


188 
165 

804 

886 
878 


801 


861 
061 


866 

7.740-^ 
6.104"* 
8.467^ 
8.789 


9.089 

9.862 
9.669 
9.736 
9.848 
9,904 

9.907 
9.866 
9.760 
9.622 
9.465 

0.269 
9.070 
8.873 
8.683 
8.513 

8.364 
8.247 
8.162 


800 


317 

167 

112 

56 

^ 

51 

96 

188 

167 

186 

100 

107 

190 
170 
140 

117 
85 


tion. 


lOFeptii. 

Mag.  5.0 


Kicbl 
iViniiliiiin 


-37  44 


ft 


100 
186 
146 
167 
183 


196 


218 
314 
814 


32.97 
31.97 
30.72 
29.26 
27.60 

25.77 
28.82 
21.77 
19.65 
17.61 

16.37 
13.29 
11.30 

9.48 

7.82 

6.40 
6.24 
4.88 

82 
3.63  — 

14 

3.77 
4.21 
4.96 
0.96 

7.18 


199 
183 

166 
148 


116 
86 
53 


6.66 
10.02 
11.61 
12.98 
14.32 

16.49 
16.46 
17.14 
17.52 
17.61  — 

21 

17.40 
16.87 
16.06 


44 

75 

160 
132 
187 

147 
140 
147 
184 
117 

06 
69 
88 


53 
81 


b     n 
21    49 


8 

26.201. 

26.127 

26.688 


74 
39 


25.W8  — 
25.104  ^ 

61 

25.165 


25.264 


90 


26.400^* 

26.670  *^ 
809 


.779 


342 


270 
290 
811 
321 
822 


26.291 

26.681 
26.892 
27  JUS 

27.635 

27.848*" 

28.148  »» 

28.428^ 

28.576^ 
210 

173 

125 

81 


28.886 
29.069 
29.184 
29.265 
89.298  — 

8 

89.290 
29.237 
29.146 
89il29 
2SMS 

28.723 
88.664 
28.384 
88.221 
28.067 

87.930 
27.815 
27.723 


D0oUii»- 
tkm. 


63 
91 
17 
46 
60 

60 
70 
63 
54 
37 

115 

92 


+25  32 


rr 


67.80 
66.39 
63.44 
61.41 
59.41 

67.48 
56.76 
54.29 
53.15 
62.41 

52.12 
62.27 

62.87 
53.92 
55.38 

67.20 
59.33 
61.72 
64.29 
66.98 

69.72 
72.44 
76:09 
77.63 
80.00 

82.13 
84.01 
85.64 
86.92 
87.89 

88.52  ^ 

88.80-- 

88.70  ^® 

188.22  ^ 

87.43  '^ 
114 

86.29 


181 
195 
903 
300 

198 


178 
146 
114 

74 
39 


15 

60 

105 

146 

183 

213 
239 
257 


374 


272 
365 

254 
287 
213 


188 

168 

128 

97 

63 


84.84 
83.16 


145 
168 


Mean  Place 

Sec  8,  Tan  5 


60.184 
1.523 


80.26 

+1.148 


66.169 
1.080 


44.87 
-0.248 


5.335 
1.265 


30.67 

-0.774 


25.268 
1.108 


63.86 

+0.478 


D^5,  Dm5 


+0.044 
+0^ 


-0.063 
-0.66 


+0.065 
+0.38 


+0.014 
-0.54 


+0.072 
+0.38 


+0.043 
-0.64 


+0.054 
+0.34 


-0.027 
-0.54 
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FOR  THB  UFPEE  TRANSIT  AT  WASHIKOTON. 


Wj 


ashlncton 
eon  Tune. 


Jan.  1.1 
11.1 
21.1 
31.1 

Feb.  10.0 


Mar. 


20.0 
1.0 
10.9 
20.9 
30.9 


Apr. 


9.9 

19.8 

29.8 

May    9.8 

19.8 

29.7 

June   8.7 

18.7 

28.6 

July    8.6 

18.6 
28.6 
Aug.  7.5 
17.6 
27.6 

Sept.  6.6 
16.4 
26.4 

Oct.  6.4 
16.3 

26.3 

Nov.    6.3 

16.3 

26.2 

Dec.    6.2 

16.2 
26.2 
36.1 


79X>iaoonla. 

Mag.  6.6 


RiCfht 


h    m 
21    51 


8 

49.62 
49.12 
48.73 
48.48 
48.31 

48.31 
48.45 
48.72 
49.13 
49.65 

S0.S8 
60.99 
51.76 
52.66 
63.38 

54.18 
54.94 
56.64 
56.87 
66.80 

57.23 
57.54 
57.73 
57.80 
57.74 

57.56 
57.27 
66.87 
66.38 
55.81 

56.18 
54.60 
63.79 
t^M 
52.85 

51.67 
51.04 
50.48 


M 
88 
87 
15 
0 

U 
27 
41 
63 
68 

71 
77 
80 
83 

80 

70 
70 
08 

68 
48 

81 
10 

0 
18 

30 
40 
40 
67 
08 

08 
71 
78 
71 
08 

08 
60 


DMOiaa- 

tiOD. 


+73  19 


r» 


238 
308 


830 

837 


810 


47.36 
45.11 
42.43 
39.44 
36.24 

82.07 
29.78 
26.76 
24.03 
21.73 

19.93 

18.68 

18.02 

17.99  — 

18.67  " 
118 

19.75 


378 


180 


126 
00 


21.47 
23.70 
26.37 
29.42 

32.76 
36.29 
39.96 
43.69 
47.40 

60.99 
64.41 
67.69 
60.46 
62.91 


173 


301 
306 


864 
807 
878 
871 
8fi0 

843 
818 
380 
340 
301 


66.42  '"" 
67.36  ^ 
67.74  — 
67.60  ^ 

86 


20 
Ikag.  6.7 


Ught 


h     m 

21  m 

s 
11.499  J, 
11.441 
11.410 


81 
8 


11.4ir7  — 
11.434   ^ 


M 
136 

160 
190 


11.493 
11.664 
11.709 
11.867 
12.057 


12.279 

12^529^ 

12.801  *" 

13.092  *•* 

13.396^ 
807 

13.703 

14.006 

14.300?" 

14.674  ^* 

14.821  ^' 
216 


tkiD. 


66.66 
66.22 
63.26 


143 
190 


15.066 
15.214 
16.350 
1&.443 
15.401 

1&.407 
15:462 
16.302 
15.293 
16.170 

15.082 
14.886 
14.738 
14.694 
14.462 

14.346 
14.248 
14.173 


178 

130 

OS 

48 

0 

86 

70 


188 
180 


140 
148 
144 
183 
110 

08 
76 


+12  44 


tf 


20.16 
18.83 
17.48 
16.02 
14.67 

18.44 
12.40 
11.61 
11.11   ^ 
10.96  — 

30 

11.16 
11.74  * 
12,67  "* 


188 

140 
141 
186 
188 


104 
70 
60 


18.04 

15.68 

17.86 
19.41 


137 
100 
188 

306 

810 


21.60 

23.88^ 

26.18"^ 


28.46 
80.66 
32.72 
34.68 
36.84 

37.83 
89.07 
40.07 
40.81 
41.29 

41.60 
41.47 
41.17 
40.65 
39.88 

88.92 
37.77 
36.48 


300 
101 
171 
149 


134 

100 

74 

48 

8 
80 
63 

77 


116 
130 


cbdi. 
Mag.  4.7 


ii    m 
21    57 


134 


8 

13.960 

13.826 

13.757  "^ 

13.746  ^ 

13.794  ^ 
too 

13.900 

14.064^** 

14.282  "* 

14.656  ^* 

14.882^ 

074 

l&.856i 
15,672  **• 
16.125  *^ 
16.605  **^ 
17.106  f * 

17,616 . 


DeoUmk 
ttao. 


-57    6 


ft 


61.48 
50.68 
57.55 


180 
813 
310 


884 


888 
374 


18.121 
18.611 


600 
090 

19.075  ^ 
10.407  ^ . 

073 1 

19.869 

20.182  •*• 

20.424  ^ 

20.601  **^ 

20.680  * 
JO 

20.690 

20.624  ^ 

20.489  *^ 

20.293  *•• 

20.047^ 


55.15 
58.54*^ 

376 

49.79 
46.05 
44.09 
41.26 
38.52 

35.94 
83.66 
31.44 
29.61 
28.14 

27.05^ 

26.87  ^ 

26.12  — 

26.32  ^ 

26.98  " 
100 

27.96 


213 
188 
147 
100 


aAfuaiil. 
1^.3.2 


Rt^ 


141 
178 
30S( 
281 


19.765 
19.462  ^ 
19.152  *^^ 
18.851  ^ 
18.670  ^ 

848 

18.322 
18.115  ^ 


17.066 


160 


20.37 
31.12 
33.14 
35.35 

37.68 

40.04 

42.88 

44.47^ 

46.37  ^•^^ 
160 

^7«^  118 

49.11  " 
49.86  Z 
60.13*^ 
40.96  ^ 

08 

49.25 
48.11 
46.57 


114 

154 


h    V 


8 

40.650 
40.510 
40.488 
40.488 
40.514 


49 
37 
0 
81 
50 


91 


40.672 

40.663 

40.785*® 
164 


40.939 
41.123 

41.340 
41.584 
41.849 
42.186 
42.484 

4^.787 
43.040 
43.383 
43.608 
43.861 

44.082 
44.265 
44.410 
44.611 
44.569 

44.584 
44.660 
44.408 
44.409 
44.296 

44.164 
44.025 


184 
017 

344 
806 
887 


tkMi. 


008 


376 


821 


188 
146 

iOl 
68 
16 


24 

03 

80 

114 

181 

189 


187 
134 


43.886** 

48.740 

48.625 

lU 

434(14 

43.428  ^ 

48.355  ^ 


-  0  42 


It 


25.08 
26.78 
27.54 
28.23 
28.81 

29.24 

29.48 

29.49  — 

29.24   ^ 

28.72  ® 
80 


80 
75 
00 
50 
49 

34 


27.02 
26.87 
26.65 
24.03 
^.32 

20.48 
18.57 


105 

133 
158 

171 

184 

191 

190 


16.61 

14.68  *•• 

12.85*® 
178 

11.12 

0.64 


8.17 
7.00 
6.04 

5.31 
4.81 
4.60 


158 
137 
117 


78 

50 
31 


4.40  — 

4.48    • 
85 

4.73 

5.12 

5.62 

6.22 

6.91 

7.66 
8.46 
9.27 


39 
50 
00 
69 
75 

79 


Mean  Place 
Sec  By  Tan  6 


51.308 
3.486 


25.01 
+3.339 


11.482 
1.026 


10.08 
+0.226 


14.925 
1.842 


55.62 
-1.546 


40.641 
1.000 


32.33 
-0.012 


D^,  D«i6 


+0.014 
+0.34 


-0.189 
-0.63 


+0.058 
+0.34 


-0.013 
-0.51 


+0.082 
1+0.34 


-M>.089 
-0.61 


+0^1 
+0.35 


-M^.OOl 
-0.49 


APPARENT  PLAOEB  OF  STABS,  1920, 


495 


FOR  THB  TIPPER  TRANSIT  AT  WASHINGTON. 


Washlngtoii 
IfeanTnne. 


Jan.     1.1 

n.i 

21.1 

Sl.l 

Feb,  10.0 


Mar. 


20.0 
1.0 
10.9 
20.9 
S0.9 


Apr. 


9.9 

19.8 

29.8 

May    9.8 

19.8 

29.7 

June   8.7 

18.7 

28.6 

July    8.6 

18.6 

.    28.6 

Aug.    7.5 

17.5 

27.5 

Sept.  6.5 
16.4 
26.4 

Oct.  6.4 
16.3 

26.3 

Nov.    6.3 

15.3 

25.2 

Dec.    5.2 

15.2 
25.2 
35.1 


Mean  I^ace 
Sec  if  Tan  S 


lAqnaxil. 
Xag.  4.4 


Ri^ 


h    m 
22    2 


f 

7.043 
6.991 


fi2 


2a 

6.968  — 

6.972  ^ 
7J005 


7M9 
7.163 
7.290 
7>I49 
7.689 

7.860 
8.109 
8.382 
8.674 
8.981 

9.294 

9.607 

9.910 

10.197 

10.459 

10.691 
10.885 
11.087 
11.145 
11,208 

11,225 
11.201 
11,138 
11.045 
10.926 

10.790 
10.645 
10.498 
10.357 
10.228 

10.116 

10.023 

9.955 


M 

M 
187 
IW 
190 
221 

249 
27S 
292 

wr 

918 
Si% 

287 
293 
992 

194 
ISi. 
108 
08 
J7 

-24 


11» 
186 

145 
147 
141 
129 
112 


08 


DeeUna- 
tion. 


•-14  15 


17 


27.58 
27.75 
27.82—' 
27.74  J 
27.49  " 

27.06 
26/18 
25.69 
24.70 
28.50 

22.14 
20.61 
18.95 
17.21 
15w42 

18.64 
11.91 
10.29 

8.79 

7.48 

6.39 
5.51 
4.90 
4.51   ,^ 

4.37  — 

7 

4.44 
4.71 
5.13 
5.67 
6.80 

6.98 
7.67 
8*34 
8.97 
9.53 

10.02 
10.41 
10.70 


41 


79 


lao 

180 

in 

190 
174 
179 
178 

178 
101 
100 
181 
100 


01 


87 
48 
54 

68 

08 

00 
07 
08 
50 
40 


7.089 
1.032 


30.24 
-^.264 


4-0.064 
+0.35 


+0.015 
-0.49 


80Cepliel. 
¥ag.  5.4 


Right 


h 
22 


m 

i 


33.95 
83.67 
33.46 
33.31 
83.23 

33.23 
33.32 
83.49 
33.74 
84.08 

84.48 
94.93 
35.42 
36.94 
36.48 

37.02 

37.64' 

38.03, 

38.47 

38.86 

39.19 
39.43 
39.61 
39.70 
39.72 

39.66 
39.63 
89.33 
39.06 
38.75 

38.39 
38.01 
37.61 
87.20 
86.80 

36.41 
86.06 
85.75 


21 
15 

8 
0 

9 
If 
25 
84 
40 

46 
49 
52 
54 
54 

58 
49 
44 
89 
38 

24 

18 

9 

2\ 

0 

isl 

20 
27 
81 
30 

I 

38 
40 
41 
40 
89 

85 
31 


DOcUb*. 
tiOKU 


44(2  23 


rr 


220 
200 
289 
809 
314 


68.19 
0O.99 
58.39 
55.60 
52/41 

49.27 
46.21 
43.83* 
40.76  *' 
88.60  ^' 

107 

35,81  i^ 
35.28  — 
35.36  • 
86.03  •^ 

185 

87.28 
99.07 
41.33 
44.02 
47.06 

50.36 
53.86 
57.47 
61.12 
64.73 

68.22 
71.52 
74.55 
77.27 
79.60 


179 
220 


304 
880 

850 
801 
806 

801 

ow 

890 
808 
272 
283 
188 

81.48 
82.87  '!! 

83.72  !^ 
30 

84.02  — 

83.73  " 


82.87 
81.48 
79.50 


144 
108 


34.590 

2.158 


41.75 
+1.913 


+0.036 
+0.35 


-0.111 
-0.49 


a  Grnif. 
Xag.  2.2 


AtOWIBiDO. 


h    >i 
22    8 


8 

11.290 
11.190 
11.130 


100 
00 


11.115  — 

11.144  * 
76 

11.220 

11.341 

11.507 

11.717 

11.970 

12.264 
12.594 
12.955 
13.341 
13.747 

14.162 
14.573 
14.976 
15.355 
15.707 

16.014 
16.272 
16.476 
16.619 
16.697 


121 
100 
210 
288 
294 

880 
801 
806 
400 
416 

I 

411 
400 
899 
852 
^ 

i»8 

204 

148 

78 

J3 

16.710 

16;6W  *^ 

16.561  *^ 

16.411  ^^ 

16,221  *^ 
821 

16.000 

15.764  ^ 

16.521  ^ 

15.288  ^ 

15.068  ^ 
190 

14.870 


14.707 
14.579 


108 
128 


DwUna- 

tlOD. 


-47  20 


ft 


140 
100 
190 
217 
287 


260 


257 
8«0| 


62.23 
60.83 
59.14 
57.18 
55.01 

62.64 
60.15 
47.59 
45.00 
42.48 

aV.v4 

37.55 
85.36 
83.37 
31.ff7 

30.28 
29.23 
28.54  ^ 
28.24^ 
28.37  *' 

481 

28.85 
29.71 
80.90 
82.87 
84.07 


219 
199 
170 
189 


106 

OOJ 


85.94 
87.88 
89.88 
41.67 
43.35 

44.82 
45.96 
46.76 
47.19 
47.19 

46.81 
46.03 
44.87 


80 
119 
147 
170 
187 

194 
196 
184 
108 
147 

114 

80 

43 

0 

88 

78 
110 


tPegaii. 
Mag.  4.0 


Right 
Asodosioii. 


h    V 
22    8 


17.177 

17.098  ^^ 

17.046 
17.025-^ 

17.037   " 

46 

17.082 
17.166  ^ 
17.288  *" 
17.447  ^^ 
17.642  ^^ 

829 


801 


11.852 
1.476 


57.47 
-1.065 


+0.075 
+0.35 


+0.063 
-0.49 


17.871 
18.132 
18.418 
18.724 
19.042 

19.365 
19.685 
19.992 
20.279 
20.537 

20.762 
20.948 
21.090 
21.186 
21.236 

21.241 
21.205 
21.180 
21.024 
20.894 

20.745 
20.585**^ 
20/422*^ 
20.261  "* 
20.109  *^^ 

138 

19.971 
19.852 
19.754 


806 
318 
323 

820 
807 
887 
868 
825 

186 

148 

00 

50 


30 

76 

106 

130 

149 


119 

98 


Decllnar 
tlon. 


+24  57 


ft 


27.16 
25.46 
23.61 
21.67 
19.72 

17.85 
16.10 
1470 
13.57 
12.81 

12.47 
12.57 
13.12 
14.10 
15.48 

17.23 
19.81 
21.62 
24.14 
26.77 

29.47 
32.17 
34.80 
37.31 
89.66 

41.79 
43.70 
45.32 
46.66 
47.67 


170 
185 
194 
195 
187 


109 

140 

118 

70 

34 


10 
55 

96 
188 
175 


281 
263 


270 


870 


251 
236 
218 


101 
162 
134 
101 
00 

48.35  „ 

88 
48.68  — 

48.67     * 

48.30  ^ 

47.59  ^ 
104 

46.55 

45.22 

43.62 


188 
100 


17.152 
1.103 


13.75 
+0.465 


+0.056 
+0.36 


-0.027 
-0.49 


4m 


APPARENT  PLAOBB  OP  STARS,  1930. 


FDR  THB  UPPER  TBAN8IT  AT  WAfiHINQlOlir. 


Wi 


ashliigton 
BAD'niiie. 


Jan.     1.1 

11.1 

21.1 

81^.1 

Feb.  10*0 


M«r. 


20.0 
1.0 
11.0 
20.9 
80.9 


Apr. 


9.9 

19.8 

29.8 

Hay    9.8 

19.8 

29.7 

June    8.7 

18.7 

28.7 

July    8.6 

18.6 
28.6 
Aug.  7.5 
17.6 
27.6 

Sept.  6.5 
16.4 
26.4 

Oct.  6.4 
16.4 


Nov. 


Dec. 


26.3 

5.3 

15.3 

25.2 

5.2 

15.2 
25.2 
85.1 


Mean  Place 
Sec  6y  Tan  3 


Df  Of  D«a 


^Petaal. 
¥ag.8.7 


Righl 


h 
22 


m 
6 


67 
32 

7 


85 

lift 
IfiO 
161 
214 

241 
907 
285 


a 
9.941 
9.884 
9.862 
9.846  — 
9.868  " 

50 

9.920 
10.006 
10.121 
10.271 
10.452 

10.666 
10.907 
11.174 
11.459 
11.758 

12.064 
12.367 
12.662 
12.940 
13.193 

13.416 
13.603 
13.760 
13.854 
13.914 

13.931 
13.909 
13.851 
13.763 
13.661 

13.623 
13.386 
13.246 
13.108 
12.981 

12.869 
12.774 
12.700 


805 

806 
265 
278 
268 
228 

187 

147 

104 

50 

17 

22 

58 

88 

112 

128 

188 
140 
137 
127 
112 

65 
74 


ttoii. 


4-648 


00 


106 

106 

106 

6ft 

82 

62 


21.95 

20.90 
19.84 
18.81 
17.86 

17.04 

16.42 

16.08  ** 

12 

16.91  " 

16.10  ^ 

46 

16.50 
17.41 
18.64 
19.94 
21.69 

23.43 

25.41 
27.48 
29.68 
31.67 

83.68 
35.67 
37.31 
38.86 
40.19 

41.30 
42.19 
42.83 
43.26 
43.45 

43.45 
48.24 
42.86 
42.30 
41.58 

40.74 

39.78 
38.75 


88 
118 
140 
Iftft 
184 

168 
207 
210 
206 
201 

186 
174 
154 
184 
lU 


86 
•4 

43 

16 
0 

21 
88 
50 

72 

84 

66 
108 


9^85 


13.81 
-^0.102 


-K).060 
+0.3ft 


-^.006 
*0.48 


irPeiui^ 

Mag.  4.4 


Bight 


h 

22 


e 


100 
70 
87 


a 
26.966 
26.886 
26.816 
26.779 
26,777  — 

88 

26.816 
26.893 
26.014 
26.176 
26.379 

26.019 
26.893 
27.195 


78 

121 

102 


210 


274 
802 
822 


27.617 
27.863 

840 

28.193 
28.629. 
28.851 
29.151  ** 

870 


29.421 

29.666 
29.848 
29.994 
80.092 
80.142 

80.144 
30.102 
30.020 
29.903 
29.760 

29.596 
29.420 
29.238 
29.067 
28.884 

28.724 
28.581 
28.463 


285 

162 

14ft 
68 
50 

2 


17 
43 

04 

7ft 
82 

81 
73 
00 

48 

18 


Daellaft- 
tion. 


4^47 


22.17 
»J30 
1B.20 
16.97 
UM 

U.4fi 
9^ 
7J» 
6.01 
4u88 

4.20 
8J9 
4^ 
6.04 
6.28 

7.94 

9.97 

12.82 

14.98 

17.71 


187 
^10 


208 

185 

152 

US 

08 


21 


77 

124 
16ft 


261 
278 
261 


271 
282 


28.67 
26.50 
29.85 
82.06 

84.0O 

86.87 

88.87*" 

40.56*" 

41.92** 

67 

42.89  ^ 
48.48^^ 
43.66  — 
48.43  ® 
42.79  •* 

164 


41.76 
40.36 
88.63 


136 
173 


25.985 
1.190 


6.70 

+0.644 


+0.053 
+0.36 


-0.038 
^.48 


rCiilieL 
Mag.  8.6 


Rtclil 
AaotaaiML 


h    ft 
22    8 

■ 
4.219 

8.987 

183 

127 

S.«77  ^ 

3^3  — 
5 

3.ei8 

3.095 
8.844 
4U)62 

4.847 

4.692 
6.088 
6.625 
6.988 
6.468 

6.948 
7.417 
7.861 
8.267 
8.627 


77 
146 

m» 

280 

845 


487 
483 

'4» 


406 
444 

40ft 
860 


».283 

9.463*" 
9.487  ^ 

34 


9.463 
9.863 
9.194  **• 


100 


8.981 
8.725 

8.484 
8.116 
7.781 
7.442 


213 
258 
661 

818 
835 
836 
334 


7.108 

821 

6.787 

6.491** 

6.280 


201 


DaeUna- 

tlOQ. 


+67  48 


44.67 
42.61 


21ft 


267 

278 


176 
287 


87.17  ** 

a4.i7 

SL18 
28.16 
26.38 
22.90 
20.88*' 

156 
19.24 
18.18 

47 
17.71  — 

17.88  " 

18.58  '^ 


19.81 
21.60 
28.87 
26.62 
29.63 

82.80 
86.23 
89.79 
43.86 
46.90 

60.29 
63.60 
56.46 
50.09 
61.86 

68.16 
64.49 
65.32 


827 


848 
85ft 

887 
854 

838 


821 


226 
181 

183 
83 


35 

66.87  — 
66.27  ^ 

85 

64.42 

140 
186 


63.02 
61.13 


1.877  . 


28.78 
+1.589 


f+0.<Ml 
+0.36 


-^.094 
-0.47 


MCqkel. 
ICi«.5.0 


vm 


22    S 

8 

16.13 
14.65 
14.26 
13.97 
1^80 

13.75 
13.83 
14.04 
14.88 
14.83 

16.89 
16.02 
16.72 
17.46 
18.22 

18.98 
19.72 
20.40 
21.02 
21.66 

22.01 
22.36 
22.60 
22.71 
22.72 

22.62 
22.41 
22.09 
21.69 
21.21 

20.67 
20.07 
19.44 
18.79 
18.14 

17.61 
16.92 
16.!i9 


48 


17 
5 

8 
21 
84 
45 
5ft 

ft8 
70 
74 
7« 
76 

74 
ft8 
02 
54 
45 

85 

24 

U 

1 

10 

21 
32 
40 
48 
54 

60 
08 
06 
66 
03 

56 
68 


+71  66 

71.( 
69.59 
67.06 
64.18 


207 


61.06 

57.83 
64.62 
61.56 
48.76 
46.35 


812 


881 

306 


241 
165 


100 


1» 
207 
2S3 


44.40  ^^ 

43.00  * 
83 

21 

41.96  — 
42.35  ^ 

43.35 
44.91 
46.98 
49.51 
62.^ 

65.66 
59.15 
62.79 
66.51 
70.24 

73.89 

77.38  **• 
80.65*^ 
83.62  •^ 
86.23** 

218 
»S-^1 170 

91.26'^ 
91.84- 
91.81    ' 


346 
884 

sra 

373 


91.18 
89.95 
88.16 


12S 

179 


10.356 
8.228 


48.75 
+3.069 


+0.023 
+0.35 


-0.181 
-0.47 


APPARENT  PLAGES  OE  STARS,  1^20, 


497 


FOR  THE  UPFER  TRANSIT  AT  WASHINGTON. 


Wi 


asMngtnn 
Baa  Tune. 


Jan.  1.1 
11.1 
21.1 
31.1 

Feb.  10.0 


Mar. 


20.0 
1.0 
11.0 
20.0 
30.9 


Apr. 


9.9 

19.8 

29.8 

May    9.8 

19.8 

29.7 

June   8.7 

18.7 

28.7 

July    8.8 

18.6 
28.6 
Aug.  7.5 
17.6 
27.6 

Sept.  6.6 
16.4 
26.4 

Oct,  6.4 
16.4 

26.3 

Nov.    6.3 

16.3 

26.2 

Dec.    6.2 

16.2 
26.2 
$6JL 


Mean  Place 
Sec  S,  Tan  6 


D^a,  DmA 

36097'' 


^AqnazU. 
Hag.  4.3 


Rigbt 
Asoonaioii. 


h    m 
22  12 


s 
36.833 

36.774 
36.742 
36.734  — 
36.757 


50 

32 

8 

33 
50 


36.807 
36.890 
37.003 
37.148 
37.326 


83 
113 
145 
178 
210 


37.636 
37.774  ^ 
38.037  ^ 
38.323  ^ 
38.621  ^ 

308 

38.929 
39.236  ^ 
39.537  ^^ 
39.823  ^ 
40.086  ^^ 

234 

40.319 
40.516  ^^^ 
40.673  ^^^ 
40.789  "^ 
40.859  ^° 

28 

40.887 
40.873 
40.823 
40.740 
40.633 


40.607 
40.371 
40.232 
40.094 
39.969 

39.856 
39.760 
39.687 


14 
50 
83 
,07 
26 

30 
39 
38 
25 
14 

05 
73 


DecUoft- 
tioQ. 


-  8  10 


// 


46 
39 
26 


6L46 
51.92 
52.31 
52.57   ^^ 
52.68  — 

5 

62.63 
52.39 
51.96 
51.27 
50.36 

49.22 

47.87 
46.35 
44.68 
42.89 

41.05 
39.20 
37.39 
35.66 
34.09 

32.69 
31.46 
30.47 
29.70 
29.18 


24 
43 
69 
91 
114 

135 

152 
167 
179 
184 

185 

181 
173 
157 
140 

123 
99 

77 
52 
29 

28.89  ^, 
28.79  — 

28.90  " 


29.18 
29.59 

30.09 
30.66 
31.28 
31.93 
32.58 

33.20 
33.79 
34.31 


28 
41 
50 

57 
62 
65 
65 
62 

50 
52 


36.796 

1.01« 


65.64 
-0.144 


■f-0.063 
+0.36 

—1920- 


+0.008 
-0.46 

-32 


aTnoanae. 
Hag.  2.9 


Right 
AsoQiialoiL 


22  13 


8 

0.79 
0.60 
0.47 
0.40 
0.39 

0.46 
0.58 
0.77 
1.02 
1.33 

1.70 
2.12 
2.58 
3.08 
3.60 

4.13 
4.67 
5.19 
6.69 
6.16 

6.66 

6.91 
7.18 
7.37 
7.48 

7.60 
7.44 
7.29 
7.08 
6.80 

6.49 
6.14 
5.78 
5.42 
5.07 

4.76 

4.48 
4.26 


10 

13 

7 

1 

7 

12 
19 
26 
81 
37 

42 
46 
50 
52 
53 

54 

52 
50 
47 
40 

85 
27 
19 
11 
2 

6 
15 
31 
28 

81 

35 
36 
36 
35 
81 

28 
22 


98.71 
96.80 
94.53 
91.95 
89.12 

86.14 
83.04 
79.91 
76.80 
73.78 

70.91 

68.27 

65.89 

63.82 

1 62.13 


DecUna- 
tian. 


-60  38 


// 


191 
327 
358 
383 
298 

810 
313 
311 
802 
287 


364 

338 
307 
109 
129 

60.84  ^ 
59.98  ,, 
59.58  — 
59.66  ® 
60.i9  ^ 

96 


61.16 
62.54 
64.29 
66.32 
68.61 

71.02 
73.48 
75.90 
78.18 
80.20 


139 
175 
203 
329 
341 


346 
342 
328 
302 
169 

81.89  ^^ 
83.17  ^ 
84.03  I 
84.37- 
84.20  ^^ 


83.51 
82.34 
80.72 


117 
162 


1.891 
2.041 


91.46 

-1.779 


+0.082 
+0.36 


+0.106 
-9.45 


yAqiuail. 
Hag.  4.0 


^4ff 


h    m 
22    17 


8 

31.572 
31.510 
31.473 


62 

87 


31.457  — 

31.473  ^* 
44 

31.617 

31.692  ^* 

31.697  ^^ 

31.838  ^*^ 

32.009  "^ 

306 

32.215 
32.448  ^ 
32.706  ^ 
32.987  ^ 
33.283** 

304 

33.687 
33.893  ^ 
34.191  ^ 

34.474  ^ 
34.736  *^ 

334 

34.969 
35.166  ^^ 
35.327  "^ 
35.443 
35.617 

36.646 

35.536 
35.492 
35.414 
35.313 

36.191 
35.059 
34.924  ^ 
34,789  ^^ 
34.664 

34.660 

34.451 
34.376 


116 

74 

J? 

10 
44 

78 
101 
122 

132 


126 
114 

00 
75 


Declina- 
tion. 


-  1  46 


// 


81.14 
81.87 
82.55 
83.15 
83.63 


73 
68 
60 
48 
36 

83.99  ,_ 
84.14  - 
84.06  ^ 
83.73  ^ 
83,16  ^ 

84 


82.31 

81.21 
79.86 
78.30 
76.57 

74.73 
72.81 
70.87 
68.93 
67.11 

66.41 
63.87 
62.52 
61.39 
60.49 

69.80 
69.36 
59.11 


no 

135 
156 
173 
184 

102 
194 
194 
182 
170 

154 

135 

U3 

90 

60 

45 
34 

69.05  — 

69.17  ^^ 

28 

69.46 

59.87 
60.40 
61.00 
61.69 

62.41 
63J7 
63.93 


42 

53 
60 
69 
72 

76 
76 


31.48i 

1.600 


86.96 
-0.031 


+0.062 
+0.36 


+0.002 
-0,43 


81  Pegail. 
Mag.  4.9 


Rlgbt 
Asoenalon. 


h     m 
22    17 


8 

34.943 
34.873 
34.825 


70 
48 


34.806  — 

34.814    ^ 
88 

34.852 

34.923  ^^ 

35.027  *^ 

35.165  ^^ 

35.338  ^'^ 
206 

35.544 


35.780 
36.044 
36.328 
36.627 

36.936 
37.243 
37.542 
37.826 
38.086 

38.319 
38.513 


336 
364 
284 


908 


306 

Mfo 

964 

260 
383 

104 
166 


38.668 

38.781  "^ 

38.850  ^ 
97 

38.877 

38.863  " 

38.813  ^ 

38.731  ^ 

38.626  ^ 

126 

38.60d 
38.364  **• 
38.223  "* 
38.084  *^ 
37.952  ^^ 


37.832 
37.726 
37.640 


120 

106 
86 


DecUna- 

tlOQ. 


+11  48 


n 


132 
120 
180 
125 
114 


07 
74 
46 


15.56 
14.33 
13.04 
11.74 
10.49 

9.35 
8.38 
7.64 
7.18 

7.06  i! 
21 
7.26 
7.82 
8.72 
9.97 
11.51 

13.30 
16.29 
17.44 
19.68 
21.93 

24.17 
26.34 
28.37 
30.25 
31.93 

33.40 
34.63 
36.63 
36.36 
36.85 

37.08 
37.08 
36.83 
36.37 
36.68 

34.81 
33.77 
32.57 


66 

00 
135 
154 
170 

100 
315 
234 
325 
334 

817 
303 
188 
168 
147 


133 

100 

73 

40 

23 

0 
25 
46 
00 

87 

104 
120 


34.819 
1.022 


6.75 
+0.209 


+0.059 
+0.36 


-0.013 
-0.43 


498 


APPARENT  PLACES  OF  STABS,  1920. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waahlngton 
Mean  lime. 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.0 


Mar. 


20.0 
1.0 
11.0 
20.9 
30.9 


Apr. 


9.9 

19.9 

29.S 

May    9.8 

19.8 

29.7 

June    8.7 

18.7 

28.7 

July    8.6 

18.6 
28.6 
Aug.  7.6 
17.6 
27.6 

Sept.  6.6 
16.4 
26.4 

Oct.  6.4 
16.4 

26.8 

Nov.    6.3 

16.3 

26,3 

De<*.    6.2 

16.2 
26.2 
36.1 


8  Laoeite. 
Mag.  4.6 


Right 

AsOQDSiOl]. 


h     m 
22    20 


s 

24.609 
24.416 
24.260 
24.149 
24.090 


194 
155 

111 

69 


24.088 
24.144 
24.262 
24.441 
24.679 


56 
118 
179 
238 
293 
24.971 

26.309^ 
26.686  ^^^ 
26.092  ^^ 


26.616 


424 


430 

26.946 
27.369  *^ 
27.775  ^^ 
28.164  ^^^ 
28.494  ^° 

294 

28.788 

29.029  „' 

29.211^^ 

29.335  !: 

29.396  — 
1 

29.395 

67 


ir  AqvarU. 
Mag.  4.6 


soeDslon. 


+51  49 


ft 


60.47 
68.46 
56.10 
63.44 
60.62 

47.76 
44.93 
42.29 
39.94 
37.98 


201 
230 
266 
282 
287 


2S2 
264 
235 
190 
151 

36.47  ^ 

36.48  ^ 
35.05  — 
35.18  ^^ 
35.88  ^ 

124 


Mean  Place 
Sec  3,  Tan  < 


D^a,  D< 


wa 


29.338 
29.228 
29.071 
28:874 

28.646 
28.393 


110 
157 
197 
228 

258 
268 


28.125 
27.860^* 
27.677  ™ 

262 

27.315 
27.07d  ^* 
26.854  ^^* 


37.12 
38.86 
41.06 
43.63 
46.52 

49.68 
62.99 
66.41 
59.86 
63.24 

i56.51 


174 
219 
258 
289 
316 

331 
342 
344 
339 
327 


74.94 

77.10 


69.68  ^^ 

72.42^ 

252 
210 
174 

129 

80.13  ^ 

80.93 

81.22-^ 

80.97  ^ 
79 


80.18 
78.89 
77.12 


129 
177 


iL    :m 
22    01 


24.704 
1.618 


40.34 
+1.272 


+0.047        -0.077 
D^,  D»8      1+0.36         -0.42 


s     ' 
11.698 

11.534 
11.493 
11.476 
11.486 

11.523 
11.593 
11.695 
11.830 
11.998 

12.200 
12.431 
12.687 
12.967 
13.262 

13.565 
13.870 
14.168 
14.452 
14.714 

14.949 
15.148 
15.310 
16.428 
15.503 

15.538 
16.532 
15.489 
16.414 
15.315 

15.195 
15.065 
14.931 
14.797 
14.672 

14.567 
14.466 
14.37< 


04 
41 
18 

10 
38 

70 
102 
135 
108 
202 

231 
256 
280 
295 
308 

805 


284 
262 
285 

199 

163 

118 

75 

i5 

6 

48 

75 

991 

120 

130 
134 
184 
125 
115 

101 
80 


SecUna- 

tiOQ. 


+  058 


f/ 


21.90 
21.07 
20.25 
19.51 
18.87 


83 
82 
74 
04 
49 


83 
9 


18.38 
18.05 
17.96  — 
18.11  ^* 
1 18.55  ^ 

73 

19.27 


20.26 
21.52 
23.02 
24.70 

26.54 
28.49 
80.49 
32.47 
34.41 

36.23 
37.90 
39.40 
40.71 
41.78 


99 

126 
150 
168 
184 

195 
200 
198 
194 
182 


167 
150 
131 
107 
84 


63 

89 

18 

1 


42.62 

43.25 

43.64 

43.82 

43.83  — 
17 

43.66 

43.32 

42.86 

42.26 

41.68 


34 

47 

50 
68 

78 


40.80 
39.98 
36.14 


84 


(T  Aqvazil. 
Mi^.  4.9 


^Rtot 
Asoeoflloo. 


Ix     m 
22    g6 


11.483       ^  16.82 
1.000        +0.017 


+0.061 
+0.36 


8 

26.004 
24.935 
24.891 

24.872 
24.879 

24.917 
24.984 
25.064 
25.213 
26.384 

25.684 
26.812 
26.070 
26.362 
26.649 

26.955 
27.266 
27,572 
27.866 
28.139 

28.383 
28.594 
28.765 
28.895 
28.979 

29.020 
29.020 
28.981 
28.910 
28.810 

28.69^ 
28:66Q 
28.422 
28.286 
28.166 

28.03S 
27.937 
27.855 


69 
44 
19 

7 
38 

)J7 
100 
134 
166 
200 

228 
258 
282 
297 
306 

311 
306 
294 
273 
244 

211 

171 

130 

84 

41 

0 

89 

71 

100 

118 


DecliD*- 
tkni. 


-11  4 


tt 


72.81 
73.16 
73.40 
73.49 
73.42 

73.18 
72.75 
72.10 
71.24 
70.15 

68.86 
1 67.39 
66.76 
64.00 
62.15 

60.27 
58.42 
66.63 
64.95 
53.43 

52.11 
61.00 
50.14 
49.62 
49.16 

49.03 
49.10 
49.38 
49.82 
60.37 


182 

138 

1361 

180 

118 

101 
83 


61.01 

61.70 
62.41 
63.09 
53.74 

54.33 
64.84 
55.28 


35 
34 

9 

7 
34 

43 
65 
86 
09 
29 

47 
63 
76 
85 

88 

85 
79 
68 
52 
32 

111 
86 
62 
86 
18 

7 
28 
44 
55 

64 

69 
71 
68 
66 
69 

61 
44 


U»g.  8.8 


Bight 


h     m 
22    27 


8 

59.623 
59.436 
69.284 
69.174 


187 
183 
110 


59.112  ^ 

10 

59.102 

48 


59.150 
59.254 
59.418 
59.639 


104 
164 
S31 


374 

59.913 
60.233 
60.594  *^ 
60.984  "• 
61.393 


409 
417 


414 


874 


24.921 
1.019 


75.76 
-0.196 


-0.001     1+0.063 
-0.42       1+0.87 


+0.012 
-0.40 


61.810 
62.224 
62.623 
62.997 
63.336 


63.634 

63.880  •*• 

64.071  "* 

64.203*^ 

64.278  ^* 
16 

64.294 


tion. 


+49  52 


n 


34.72 
32.81 
30.63 
27.97 
26.24 

22.44 
19.69 
17.12 
14.81 
12.88 


m 


356 
273 


375 
357 
281 
193 

148 


11-^  1€D 
10.40^ 

9.98  — 

10.10   " 

10.76   ^ 

121 


11.97 
13.66 


160 

214 


16.80 

18.33*® 

21.17 


810 


80 

91 

188 

176 


64.265 
64.164 
64.026 
63.860 

63.642 

63.411 

63.16) 

62.908** 

62.662 


948 


317 


62.405 
62.173 
61.965 


24.27 
27.63 
30.89 
34.28 
87.62 

40.86 
43.90 
46.71 
49.21 
51.36 

53.12 
54.43 
65.26 


336 


384 


381 
350 
215 
176 


181 
83 


83 
55.69  — 

55.40  " 
71 

54.69 

53.47  *^ 

61.79  *** 


59.60$ 
1.551 


14.82 
+1.187 


+0.049 
+0.87 


-0.073 
-0.89 


APPABENT  PLACES  OP  STABS,  1920, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINO'BOK. 


Waiihlngton 
Mnn'nine. 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.1 


Mag.  5.3 


Right 

A9C€OSipD. 


Mar. 


20.0 
1.0 
11.0 
20.9 
30.9 


Apr. 


9.9 

19.9 

29.8 

May    9.8 

19.8 

29.8 

June    8.7 

18.7 

28.7 

July    8.e 

18.6 
28.6 
Aug.  7.6 
17.6 
27.5 

Sept.  6*5 
16.4 
26.4 

Oct.  6.4 
16.4 

26.3 

Nov.    5.3 

15.3 

25.3 

Dec.    5.2 

15.2 
25.2 
35.1 


Mean  Place 
Sec  a,  Tan  6 


h 
22^ 


30 


s 
19.173 

19.099 

19.048 


74 

51 


28 

19.025-- 

19.029    * 
85 

19.064 

19.131 

19.231 

19.365 

19.534 


19.737 
19.971 
20.236 
20.524 
20.832 

21.152 
21.476 
21.796 
22.103 
22.390 

22.649 
22.873 
23.058 
23.198 
23.292 

23.339 

23.342  — 

23.303  ^ 

23.228  '* 

23.125  ^^ 
127 

22.998 


67 
100 
134 
160 
208 

234 
265 
288 
308 
320 

324 
320 
307 
287 
250 

224 

185 

140 

04 

47 


22.858 
22.711 
22.564 
22.424 

22.296 
22.185 
22.094 


140 
147 
147 
140 
128 

111 

01 


Uon. 


-21    6 


tt 


66.94 
66.87 
66.60 
66.15 
65.48 

64.62 
63.57 
62.32 
60.89 
59.29 

57.56 
55.71 
53.79 
51.84 
49.89 

48.01 
46.25 
44.65 
43.25 
42.09 

41.19 
40.58 
40.26 
40.21  — 
40.45  ^ 

46 

40.91 
41.59 
42.41 
43.35 
44.34 

45.35 
46.31 
47.19 
47.93 
48.55 

49.00 
49.25 
49.33 


7 
27 
45 
67 
86 

105 
125 
143 
160 
173 

185 
192 
195 
195 
188 


176 
160 
140 
116 
90 

61 
82 


68 
82 
M 
09 
101 

96 
88 
74 
62 
45 

25 

8 


19.153 
1.072 


66.97 
-0.386 


286  B.  Cephd. 
Mag.  5.7 


THjrhf 


1i     m 
22    30 


8 

51.31 
50.63 
50.05 
49.59 
49.27 

49.11 
49.11 
49.27 
49.60 
50.09 

50.71 
51.45 
52.28 
53.18 
54.11 

55.06 
55.98 
56.87 
57.68 
58.40 

59.02 
59.52 
59.88 
60.11 
60.21 

60.10 
59.97 
59.66 
59.22 
58.68 

58.04 
57.33 
56.55 
55.73 
54.90 

54.08 
53.28 
52.54 


68 
58 
46 
82 
16 

0 
16 
33 
40 
62 

74 

88 
90 
93 
05 

92 
80 
81 
72 
62 

50 
36 
28 
10 

5 

19 
81 
44 
54 
64 

71 
78 
82 
88 
82 

80 
74 


Declina- 
tion. 


+75  48 


ft 


74.76 
72.98 
70.73 
68.05 
65.06 

61.88 
58.65 
55.49 
52.55 
49.91 

47.68 
45.93 
44.76 
44.18 
44.18 

44.80 
45.99 
47.72 
49.95 
52.62 

55.67 
59.00 
62.52 
66.20 
69.95 

73.69 
77.36 

oU.o4 

84.06 
86.96 


178 
226 
268 
299 

318 

823 
316 
204 
264 
223 


175 
117 

68 
0 

62 

119 
173 
223 
267 
305 

333 
852 
368 
375 
874 


367 
348 
822 
290 
252 


89.48^ 

91.55  ^^ 

93.09* 

94.10^ 

94.47  — 
26 

94.22 

93.37 

91.94 


85 

143 


52.428 
4.082 


50.66 
+3.958 


i^Agnuli. 
Mag.  4.1 


-t-i-i 


AKttfmKL 


li     m 
22    31 


8 

14.916 
14.844 
14.795 


72 

49 


27 

14.768  — 

14.771    ' 
28 


14.799 
14.860 
14.952 
15.077 
15.237 

15.429 


61 

92 

125 

160 

192 

224 


15.653 

15.906  ^^ 

16.181  ^* 

16.474  ^ 
308 

16.777 


306 

302 
288 
268 
243 

207 
171 
128 


44 


17.083 
17.385 
17.673 
17.941 

18.184 
18.391 
18.562 
18.691 
18.779 

18.823 

18.827  — 

18.792  ^ 

18.728  •* 

18.635  ^ 
112 

18.523 

18.397  ^ 

18.267  *^ 

18.134  ^^ 

18.008  ^* 
115 

17.893 


17.791 
17.706 


102 
85 


Decllna*. 
tion. 


-  0  31 


n 


42.79 
43.55 
44.28 
44.93 
45.48 


76 

73 
65 
56 

40 


45.88  ^ 

23 
46.11  — 

46.10    ^ 


45.84 
45.33 

44.55 
43.49 
42.18 
40.64 
38.93 

37.09 
35.15 
33.18 
31.23 
29.33 

27.56 
25.93 
24.51 
23.27 
22.27 

21.51 
20.97 
20.67 


26 

51 

78 

106 
131 
154 
171 
184 

194 
197 
195 
190 
178 


162 
142 
124 
100 
76 

54 
80 


20.55  4? 

20.63    ^ 
28 

20.86 

21.25 

21.76 

22.36 

23.05 

23.79 
24.57 
25.36 


89 
51 
60 
00 
74 

78 
^8 


14.753 
LOOO 


48.78 
-0.009 


10 
Mag.  4.9 


Biglift 
Awenstoo. 


h  m 
22  $5 


40.360 


188 


40.222 
40.111  "^ 
40.032  '^ 
39.989 


39.987 
40.029 
40.117 
40.253 
40.437 

40.664 
40.933 
41.236 
41.567 
41.918 

42.279 
42.640 
42.991 
43.325 
43.631 

43.903 
44.132 
44.316 
44.452 
44.538 

44.573 
44.561 
44.505 
44.411 
44.283 

44.128 
43.955 
43.769 
43.577 
43.386 

43.200 
43.027 
42.873 


48 

2 

4i 
88 

180 

184 
227 

260 
303 
881 
861 
861 

861 
851 

834 
806 
271 

280 
184 
186 

86 
95 

12 

56 

•4 

128 

l55 

173 
186 
192 
192 
185 

173 
154 


r  57.41 -i' 

57.79  ^ 

58.66  ^ 
185 

60.01 


DMlinft- 
tion. 


+38  37 


it 


TIM 
76.17 
74.12 
71.87 
69.50 

67.10 
64.78 
62.64 
60.77 
59.25 

58.16 
57.54 


175 
205 


287 
240 


214 
167 
152 
100 

62 


61.78 
63.93 
66.40 
69.12 

72.02 
75.05 
78.12 
81.16 
84.13 

86.96 
89.58 
91.97 
94.07 
95.83 

97.23 
98.23 
98.81 
98.95 
98.64 

97.90 
96.73 
95.16 


in 

215 
247 
272 


807 
804 
297 


210 
176 
140 

100 

58 

J4 

81 
74 

117 
157 


40.171 
1.280 


60.52 
+0.799 


D^,  D,«5 


+0.065 
+0.37 


+0.024 
-0.38 


+0.021 
+0.37 


-0.244 
-0.38 


+0.061 
+0.37 


+0.001 
-0.38 


+0.054 
+0.37 


-0.050 
-0.36 


600 


APPARENT  PLAGES  OF  STARS,  1»20. 


FOIl  THE  UPPEK  TRANSIT  AT  WASHINGTON. 


Washtocton 
Kean 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.1 


Mar. 


20.0 
1.0 
11.0 
20.9 
30.9 


e  PlsQlB  Australia. 
Mag.  4.2 


Right 
AaocDalDiL 


Apr. 


9.9 

19.9 

29.8 

May    9.8 

19.8 

29.8 

June    8.7 

18.7 

28.7 

July    8.6 

18.6 
28.6 
Aug.  7.6 
17.6 
27.6 

Sept.  6.6 
16.6 
26.4 

Oct.  6.4 
16.4 

26.3 

Nov.    6.3 

16.3 

26.3 

Dec.    6.2 

16.2 
26.2 
36.2 


h 
22 


m 
$6 


87 
61 
83 


Mean  Place 
Sec  0|  Tan  a 


8 

13.988 
13.901 
13.840 
13.807 
13.803  ~ 

28 

13.831 
13.893 
13.988 
14.120 
14.289 

14.493 
14.731 


16.278 
16.611 
16.933 


62 

95 
132 
160 
204 

238 
15.000*^ 

15.296  ^ 
16.612  ^^* 

330 

16.942 

336 
333 
322 

17.233^ 
274 

17.507 
17.746  ^ 
17.942  ^^^ 
18.093  ^^^ 
18.196  ^^ 

55 

18.261 
18.258  — 
18.221^'^ 
18.145  ^® 
18.037  ^® 

132 

17.905 

17.756  "• 

17.599  ^^^ 

17.440  ^^ 

17.288  ^^^ 
141 

17.147 

123 
1<H 


17.024 
16.920 


DecliDft- 
tioo. 


-27  27 


t$ 


43.26 
42.93 
42.36 
41.55 
40.52 

39.27 
37.83 
36.19 
34.40 
32.48 

30.46 
28.36 
26.23 
24.16 
22.13 

20.23 
18.51 
17.00 
15.76 
14.80 

14.16 
13.83 
13.81  ~ 
14.11 
14,70 


88 

57 

81 

103 

125 

144 
164 
179 
192 
202 

211 
212 
206 
202 
190 

172 

151 

125 

95 

65 


rPegaai. 

Mag.  3.6 


32 
2 

30 
59 
82 


15.62 
16.54 
17.71 
18.96 
20.23 

21.46 
22.59 
23.58 
24.39 
24.97 


102 
117 
125 
127 
123 


113 
99 
81 
58 
36 

26.33  j^ 
25.4S  — 
25.29  " 


Right 
Asoenskm. 


h  m 
22  37 


a 

28.528 
28.448 
28.389 
28.351 


80 
59 
38 


14.012 
1.127 


41.38 
-0.620 


28.341  — 

18 

28.359 
28.412 
28.494 
28.616 
28.772 


28.962 
29.185 
29.435 
29.712 
30.007 

30.313 
30.622 
30.926 
31.220 
31.490 

31.736 
31.947 
32.120 
32.253 
32.343 

32.391 
32.397  — 
32.367  ^ 
32.306  ®^ 
32.215  ®^ 

108 

32.107 


53 

82 
122 
156 
190 

223 

250 
277 
295 
306 

ao9 

304 
294 
270 
245 

212 

173 

133 

90 

48 


DwUlM- 
tton. 


125 

131 


31.982 
31.851 
31.716  ^** 
31.585  **^ 

122 

31.463 
31.353 
31.259 


110 

04 


-1-10  24 


19 


67.17 
56.06 
54.87 
53.69 
52.53 

61.61 
50.64 
49.99 
49.62 
49.53  — 

24 

^.77 
50.36 
51.26 
52.49 
54.01 


111 

119 
118 
116 
102 

87 
65 
37 
9 


Mag.  2.2 


Right 


55.76 
57.71 
59.80 
61.98 
64.18 

66.36 

68.47 
70.45 
72.27 
73.89 

76.30 

76.50 
77.43 
78.13 
78.60 

78.81 
78.81 
78.60 
78.16 
77.53 

76.71 
75.75 
74.69 


50 

80 

124 

152 

175 

195 
200 
218 
220 
217 

212 
108 
182 
162 
141 

120 
03 
70 
47 
21 

0 
21 
44 

63 
82 

96 
106 


h    m 
22    37 

^^140 

63.289  ^^ 
53.186 
63.120 
63.097  — 

21 


28.300 
1.017 


47.90 
+0.184 


63.118 
53.182 
53.292 
53.449 
53.652 

63.901 
54.192 
64.521 
64.882 
55.269 

65.673 
56.085 
66.495*^° 


64 
110 
157 
203 
240 

201 
320 
361 
387 
404 


4U 


66.891 
57.262 

57J601 
67.895 

58.137 
68.324 
68.447 

68.509 

58.508 
68.449 


306 
371 
330 


204 
242 
187 
123 

62 


50 
112 


58.337 
58.i:82  ^" 


102 


57.990 
57.773 
57.542 
57.309 


217 
231 
233 
220 


57.080 

213 

56.867- 
66.676  ^^} 
56.515 


161 


DtoUoft- 
tfoo. 


-47  17 


It 


79.22 
78.07 
76.55 
74.71 
72.58 

70.23 
67.70 
65.02 
62.28 
59.50 

56.76 
54.11 
61.59 
49,27 
47.20 

46.43 

44.01 

42.96 

42.33   ^ 

42.10  — 
20 

42.30 

42.92 
43.92 
45.26 
46.90 


116 
162 
IM 
213 
285 

253 

268 
274 

278 
274 

265 
252 
232 
207 

in 


142 

105 
63 


lyPefaai. 
Mag.  3.1 


Right 

Aa06QSlOIL 


48.76 
50.78 
52.85 
54.91 
56.85 

68.61 
60.09 
61.24 
62.03 
62.39 

62.32 
61.84 
60.94 


62 
100 
134 
164 
186 

202 
207 
206 
104 
176 

148 

115 

70 

36 

7 

48 
00 


53.823 
1.476 


72.74 
-1.084 


h     at 
22    39 


8 

16.241 
15.128 
15.038 
14.976 


lU 
00 
63 


S2 

14.943  — 
5 


14.94S 
14.990 
15.072 
15.197 
15.363 


16.672 
15.816 
16.093 
16.398 
16.720 

17.066 
17.391 
17.720 
18.036 
18.324 

18.683 
18.805 
18.986 
19.121 
19.210 

19.264 
19.254 
19.212 
19.136 
19.030 


42 

82 

125 

166 

200 

248 
278 
306 
322 
385 


820 
815 
280 
280 


222 

180 

136 

89 

44 

0 
42 

76 
106 
180 


18.900 

18.754  ^^ 

18.595  ^^ 

18.432  ^^ 

18.270  ^^ 
lU 


18.116 
17.972 
17.846 


143 
127 


14.994 
1.153 


DecUaa- 
tion. 


+29  48 


I* 


23.43 

21.86 
20.03 
18.08 
16.04 

14.02 
12.09 
10.36 

8.92 

7.81 

7.09 
6.81 
6.97 
7.60 
8.67 

10.14 
11.98 
14.14 
16.54 
19.13 

21.86 
24.64 
27.42 
30.13 
32.74 

35.17 
37.39 
39.37  ^^ 


157 
183 
105 
204 
202 

103 
173 
144 
111 
72 


28 

16 

63 

107 

147 

184 
216 
240 
250 
173 

278 

278 
271 
261 
243 


170 
130 
106 


71 


41.07 
42.46 

43.51 
44.22   ^ 
44.56- 
44.62     * 

44.11   « 

78 

43.33 
42.21  ^" 
40.78  "^ 


8.38 
+0.573 


+0.066 
+0.37  . 


+0.032 
-0.36 


+0.060 
+0.37 


-0.011 
-0.35 


+0.071 
+0.37 


+0.068 
-0.35 


+0.056 
+0.37 


-0.036 

-0.35 


APPARENT  PLACES  OP  STABS,  1920; 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WMhincton 
MeanTwie. 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.1 


Mar. 


20.0 
1.0 
11.0 
20.9 
30.0 

Apr.  9.9 
19.9 
29.8 

May  9.8 
19.8 

June  8.7 
18.7 
28.7 

July    8.6 

18.6 
28.6 
Aug.  7.6 
17.5 
27.6 

Sept.  6.6 
16.6 
26.4 

Oct.  6.4 
16.4 

26.3 

Nov.    5.3 

15.3 

25.3 

Dec.    5.2 

15.2 
25.2 
35.2 


Mean  Place 
Sec  5,  Tan  5 


XPegaii, 
Mag.  4.1 


Right 


b     m 
22    ^ 

4o!821^^ 

40.720 

40.641 

40.586 

40.560  — 
7 


40.567 
40.607 
40.685 
40.803 
40.960 

41.156 
41.386 
41.650 
41.938 
42.247 

42.568 
42.891 
43.210 
43.515 
43.798 


40 

78 

118 

167 

190 

230 
964 
2288 
309 
821 

823 
819 
806 
283 
255 


44.053 

44.272  *^^ 

44.452  ** 

44.591  *^ 

44.684  ^ 
50 

44.734 

44.742  — 

44.710  ^ 

44.645   ^ 

44.551   ^ 
117 


44.434 
44.301 
44.158 
44.011 
43.864 


133 

143 
147 
147 
140 


43.724 

43.595  *® 
43.481  *" 


DecUna- 
tkiiL 


+23    8 


rt 


52.62 
51.19 
49.59 
47.88 
46.14 

44.44 
42.87 
41.49 
40.38 
39.61 

39.20 
39.18  — 
39.59  *^ 
40.41  ^ 
41.62  "^ 

157 

43.19 


143 

140 
171 
174 
170 


167 
138 
111 

77 
41 


45.06 
47.20 
49.53 
52.00 

54.55 
57.12 
59.65 
62.08 
64.38 

66.48 
68.38 
70.02 
71.40 
72.49 

73.28 
73.76  ^^ 
73.92  — 
73.76  ^^ 
73.28  *^ 

79 

72.49 


187 
214 
233 
247 

255 

257 
253 
243 
230 
210 

190 
1«4 
138 
109 

79 


48 


71.42 
70.11 


107 
131 


40.544 
1.088 


39.49 

+0.428 


eOmia. 

Mag.  3.7 


AsoensilD. 


22 


lb 
43 


s 
43.242 
43.073 
42.944 
42.857 


160 
129 

87 


42.816  — 
0 

42.822 

42.878 

42.983 

43.142 

43.350 


56 
105 
150 
206 

258 

804 
J847 
883 

412 
431 

441 
440 
427 
402 
867 


43.608 
43.912 
44.259 
44.642 
45.054 

45.485 
45.926 
46.366 
46.793 
47.195 

47.562 
47.883 
48.150 
48.356 
48.495 

48.567 

48.571  — 

48.510  ** 

48.390*^ 

48.220  *^ 
210 

48.010 


821 
267 
206 
139 
72 


47.769 
47.511 
47.246 
46.987 

46.742 
46.520 
46.329 


241 
258 
265 
259 
245 

822 

191 


Declina- 
tion. 


•51  43 


It 


83.71 
82.42 
80.73 
78.70 
76.37 

73.81 
71.06 
68.19 
65.23 
62.28 

59.38 
56.59 
53.97 
51.59 
49.48 


129 
160 
203 
233 
256 


275 
287 
296 
295 
290 

279 
262 
238 
211 
179 


47.69  ^^^ 
46.28 
45.29  ^ 
44.74   ^^ 

44.63  — 

33 

44.96 

77 

117 
153 
182 
207 


45.73 
46.90 
48.43 
50.25 

52.32 
54.52 
56.78 
59.01 
61.11 


220 
226 
223 
210 

1S8 

62.99 ,« 

n- 

65.81 

66.62  ^ 

66.98  — 
II 


66.87 
66.31 
65.30 


56 
101 


43.744 
1.615 


76.12 
-1.268 


r  Miuoii- 
Mag.  4.2 


Bighl 
Aaoenstan. 


22    45 


s 
21.645 

21.564 

21.506 

21.469 


81 
58 
87 


10 

21.459  — 
18 


21.477 
21.524 
21.605 
21.720 
21.869 


47 

81 

115 

149 

182 

217 
948 
272 
293 
800 

314 
812 
803 
285 
259 

827 
190 
148 
105 
61 

25.594 
25.611  — 
25.589  ^ 
25.532  ^"^ 

25.446  ^ 

108 

25.338 


22.061 
22.268 
22.516 
22.788 
23.081 

23.390 
23.704 
24.016 
24.319 
24.604 

24.863 
25.090 
25.280 
25.428 
25.533 


25.213 
25.080 
24.944 
24.812 

24.689 
24.580 
24.485 


125 
133 
136 
132 
123 


109 
95 


Declina- 
tion* 


-14    0 


24 


52.94 
53.18  ,, 
53.29  — 
53.23    • 

25 
43 


52.98 

52.55 
51.91 
51.08 
50.03 
48.76 

47.31 
45.68 
43.91 
42.04 
40.11 

38.17 
36.27 
34.46 
32.80 
31.31 

30.05 
29.02 

28.27 
27.78 


64 

83 

105 

127 

145 

163 
177 
187 
193 
194 

190 
181 
166 
149 
126 

103 
75 
49 


22 

27.56  — 

3 

27.59 
27.86 
28.31 
28.92 
29.65 


30.45 
31.28 
32.09 
32.87 
33.56 

34.17 
34.66 
35.03 


27 
45 

61 
73 
80 

83 

81 
78 
60 
61 

49 
37 


21.493 
1.031 


54.56 
-0.250 


fi  Pegasi. 
Mag.  8.7 


*  * 


mght 

AacensiML 


b     » 
22    4B 

8         ^ 

8.732 
8.628 
8.545 
8.487 


101 

83 


ao 

8.457  — 
1 

8.468  ^^ 

8.496  *" 


8.671. 
8.685 


76 


8.839 

9.033 
9.261 
9.524. 
9.813 
10.122 


114 
464 

194 


228 
203 


289 


800 


822 


10.444 « 


10.770 
11.091 
11.398 
11.686 

11.944 
12.167 


826 
]821 
807 


958 


328 


185 


12.363' 
12.495  *** 
12.592 

12.645 


97 
■  53 


91 


12.656^ 
12.628  " 
12.565  ^ 
12.474 

116 

12.358 
12.226  *^ 
12.084  **^ 
11.936**^ 


11.789 

11.647 
11.515 
11.398 


147 
142 

132 
117 


Declina- 
tion. 


+24  10 


/# 


67.16 
65.74 
64.13 
62.41 
60.64 

48.90 
47^ 
45.86 
44.68 
43.84 

43.36 

43.29  — 

43.64  " 

44.41  '^ 

45.57  "• 
168 

47.09 


142 
161 
172 

177 
174 


168 

14S 

117 

84 

48 


184 

213 


;^.93 
61.06 
53.38 
55.85^^ 

258 

58.43 

61.02^ 

63.57*" 

66.04  ^^ 

68.38^ 
216 

70.54 

72.50  ^^ 

74.20  ^^ 

75.65' »** 

76.79  "* 

84 

77.63 
78.17 


64 


20 

78.37  — 

78.25  " 

77.81  ^ 
76 

77.06 

106 

130 


76.00 
74.70 


8.430 
1.096 


43.74 
+0.449 


+0.057 
+0.38 


-0.027 
-0.33 


+0.072        +0.080 
+0.38  -0.33 


+0.063 
+0.38 


+0.016 
-0.32 


+0.057 
+0.38 


-0.028 
-0.32 
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APPARENT  PLACES  OF  STARS,  1920, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washlmctoo 
lieaii  TinftO. 


iCephel. 
Mag.  8.7 


Bight 
A8oeii8i«ii. 


JSD.  1.2 
11.1 
21.1 
31.1 

Feb.  10.1 


Biar. 


20.0 
1.0 
11.0 
21.0 
30.9 


Apr. 


9.9 

19.9 

29.8 

May    9.8 

19.8 

29.8 

June    8.7 

18.7 

28.7 

July    8.7 

18.6 
28.6 
Aug.  7.6 
17.5 
27.5 

Sept.  6.5 
16.5 
26.4 

Oct.  6.4 
16.4 

26.4 

Nov.    5.3 

15.3 

25.3 

Dec.    5.2 

15.2 
25.2 
35.2 


h     m 
22    4B 


Mean  Place 
Sec  d,  Tan  i 


8 

49.64 
49.25 
48.92 
48.66 

48.47' 

48.36 
48.36 
48.45 
48.63 
48.90 

49.27 
49.71 
50.21 
50.78 
51.36 

51.97 
62.57 
53.15 
53.70 
54.19 

54.63 
55.00 
55.29 
55.50 
55.63 

55.66 
55.61 
55.49 
55.29 
55.02 

54.70 
54.33 
58.91 
53.47 
53.02 

52.57 
52.14 
51.74 


S3 

96 

19 
11 

0 

9 

18 

27 

87 

44 

50 
57 
58 

61 

60 
58 
55 
49 
44 

87 
29 
21 
18 

2 

5 
12 
20 
27 
32 

87 
42 
44 
45 
45 

48 

40 


DeoUiia- 
tton. 


+65  46 


*/ 


68.93 
67.25 
65.07 
62.50 
59.64 

56  JM) 
53.48 
50.45 
47.60 
46.07 


168 
218 
267 
286 
806 

811 
808 
285 
358 
214 


XAquaiii. 
Mag.  3.8 


Right 
ABoensiozL 


^•^3  165 

^'^  118 
40.15  ''^ 

39.61  -2 
39.67    • 

63 

40.80 
41.50 
43.23 
45.44 
48.07 

51.05 
64.31 
57.79 
61.39 
65.05 

68.69 
72.22 
75.58 
78.70 
81.51 

83.94 
85.93 
87.42 
88.36  „ 
88.74^ 

22 


120 
173 
221 
268 
298 

826 
848 
860 
866 
864 


853 


812 
281 
243 


199 

149 

94 


88.52 

87.71 
86.33 


81 
138 


ll 

22 


m 
48 


8 

26.714 
26.633 
26.571 
26.534 


81 

6i 

37 


49.696 
2.438 


45.69 
+2.224 


26.519  — 

14 

26.533 
26.576 
26.653 
26.763 
26.908 


48 

77 
110 
145 
180 

213 
240 
870 
288 
804 

809 
807 
296 
281 
856 


27.088 
27.301 
27.541 
27.811 
28.099 

28.403 

28.712 
29.019 
29.317 
29.598 

29.854 

30.079 

30.265  ^^ 

30.413  *** 

30.619  ^^ 
64 

30.583  ^ 
30.603  — 

30.584  " 

30.534  '^ 

30.452  ^ 
100 

30.352 
30.233 
30.105 
29.974 
29.849 

29.729 


119 
128 
131 
125 
120 


Declina- 
tion. 


-  7  59 


rt 


47 
39 
23 


57.86 

58.50 

29.525  *~  I  59.06 


29.619 


110 

94 


77.03 
77.50 
77.89 
78.12 
78.25  -i? 

8 

78.17 

77.90  ^ 

77.42  ^ 

76.72  '^ 

75.78  •* 
.   117 

74.61 

73.22  ^^ 
157 

173 

184 

194 


71.65 
69.92 
68.08 

66.14 
64.21 
62.29 
60.49 
58.80 

67.27 
65.97 
64.88 
64.05 
53.47 


198 
192 
180 
169 
153 

130 
109 


pbdi. 
Mag.  6.1 


Right 

AflOttlslML 


68 
85 

53.12 

53.03-^ 

53.15 

53.43 

63.89 


9 

12 
28 
46 
55 


54.44 
65.08 
65.79 
66.50 
57.20 


64 
71 
71 
70 
66 

64 
56 


26.505 
1.010  • 


80.37 
-0.141 


h     m 
22    49 


I 

4.82 
4.43 
4.10 
3.85 
3.70 

3.64 
3.67 
3.82 
4.05 
4.38 

4.79 
5.28 
5.85 
6.49 
7.17 

7.89 

8.62 

9.35 

10.07 

10.74 

11.85 
11.89 
12.34 
12.68 
12.91 

18.01 
12.99 
12.85 
12.60 
12.24 

11.81 
11.31 
10.76 
10.19 
9.63 

9.08 
8.58 
8.13 


89 
33 
25 
15 
6 

3 

15 
23 
33 
41 

49 
57 
64 
68 
72 

78 
73 
72 
67 
61 

54 
45 

84 
28 

10 

2 
14 
25 
36 
48 

50 
66 
57 
56 
55 

50 
45 


BecUna- 
tion. 


-70  29 


tt 


75.91 
73.96 
71.56 
68.78 
65.68 

62.36 

58.88 
55.33 
51.81 
48.35 

45.05 
41.98 
39.19 
36.76 
34.74 

33.15 
32.06 
31.47 
31.41 
31.88 

32.84 
34.30 
36.16 
38.40 
40.93 

43.65 
46.47 
49.29 
51.98 
64.44 

56.56 
68.27 
69.49 
60.16 
60.25  — 

51 

59.74 


195 
240 
278 
310 
832 

348 
855 
352 
846 
380 

807 
279 
343 
202 
159 


109 

59 

6 

47 
96 

146 
186 
224 
253 
272 

282 

282 
269 
946 
212 

171 

122 

67 


68.67 
57.06 


107 
161 


6.582 
2.995 


65.69 
-2.824 


^AquacU. 
Mig.8.5 


BiAt 
AsoensiQn. 


h     m 
22    50 

8 

24.523  ^ 
24.437 
24.372 
24.331 


66 

41 


16 

24.315  — 
11 

24.326 

24.369 
24.444 
24.565 
24.700 


48 

75 
111 
146 
181 

814 
346 
272 
394 
810 

817 
814 
807 
289 
366 


24.881 

26.095 
26.341 
25.613 
26.907 

26.217 
26.534 
26.848 
27.155 
27.444 

27.710 

27.942 

28.137  *®* 

28.292  *" 

28.402  "® 
66 

28.468  ^ 

28.492  — 

28.473  ^* 

28.421  " 

28.837  ^ 

107 

28.230 

28.106  ^ 

27.973  *^ 
137 


DeeUoa- 
tion. 


-16  14 


// 


47.00 
47.19 
47.19 
47.01 
46.65 

46.08 
45.31 
44.32 
43.14 
41.75 

40.17 
38.44 
36.59 
34.65 
32.67 

30.70 
28.79 
27.00 
25.36 
23.98 


19 
0 
18 
86 
57 

77 
80 

118 
188 
158 

173 
18S 
194 

198 
187 

191 
179 
164 
143 
119 


27.836 
27.701 

27.676 
27.461 
27.362 


135 
126 

114 
90 


22.74 

21.81 

21.15 

20.77 

20.68  — 
16 

20.84 

21.23 

21.81 

22.56 

23.40 


93 

66 

88 

9 


39 
58 

75 
84 


24.29 
25.20 
26.08 
26.90 
27.62 

38.22 
28.67 
28.98 


91 
88 
82 
72 
00 

45 

31 


24.365 
1.042 


47.80 
-0.291 


IM,D^ 


+0.043 
+0.38 


-0.141 
-0.31 


+0.062 
+0.38 


+0.009 
-0.31 


+0.084 
+0.38 


+0.179 
-0.30 


+0.064 
+0.38 


+0.018 
-0^ 
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FOB  THE  TJPFEB  TRANSIT  AT  WASHINGTON. 


WashlDfltoa 
Mean  Time. 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.1 


Blar. 


20.0 

1.0 
11.0 
21.0 
30.9 


Apr. 


9.9 

19.9 

29.8 

May    9.8 

19.8 

29.8 

June    8.7 

18.7 

28.7 

July    8.7 

18.6 
28.6 
Aug.  7.6 
17.5 
27.6 

Sept.  6.5 
16.5 
26.4 

Oct.  6.4 
16.4 

26.4 

Nov.    5.3 

15.3 

25.3 

Dec.    5.2 

15.2 
25.2 
35.2 


a  PliqU  Anstzalis. 

(FclmdOimd.) 

Mag.  1.3 


Right 


Mean  Place 
Sec  5,  Tan  2 


h     m 
22    68 

14!035  ^ 
13.932  * 
13.850 
13.798 
13.774  — 


13.780 
13.823 
13.899 
14.015 
14.167 

14.360 

14.587 


43 

76 

116 

152 

Ids 

262 


14.849 
16.140  *^ 
16.456 


316 
384 


15.790 
16.128 
16.470 
16.802 
17.U7 

17.406 
17.664 
17.879 
18,051 
18.174 


388 
342 
332 
316 
201 


256 

215 
172 
123 
74 
18.248 
18.274  — 
18.255  ^^ 
18.196  ^ 
18.099  ^ 

123 


17.976 
17.831 
17.677 


145 

154 
161 


17.516 
17.355  *®* 

149 

17.206 
17.069  *^ 
16.952  "^ 


DecUna- 


'30    2 


/I 


51.12 
50.77 
60.15 
49.25 
48.11 

46.72 
45.11 
43.31 
41.32 
39.25 

37.04 
34.78 
32.49 
80.27 
28.13 

26.13 
24.33 
22.75 
21.49 
20.50 

19.87  „ 
19.58  — 
19.65    ^ 

89 
70 
95 


35 

62 

90 

114 

139 

161 
180 
199 
207 
221 

226 

229 
222 
214 
200 

180 

158 

126 

99 

63 


20.04 

20.74 

21.69 
22.88 
24.21 
25.64 
27.10 

28.60 
29.80 
30.96 
31.89 
32.58 


o  AAdxomedss. 
Mag.  3.6 


Right 


110 
133 
143 
146 
140 


130 

116 

93 

69 

42 


33.00 
33.13  — 
33.00  " 


14.010 
1.155 


47.90 
-0.578 


h     m 
22    ^ 


8 

^4.652 
14.389 
14.248 
14.138 
14.063 

14.029 
14.040 
14.101 
14.212 
14.376 

14.588 
14.847 
15.147 
15.479 
15.838 

16.210 
16.588 
16.961 
17.319 
17.652 


163 

141 

110 

75 

84 

11 

61 

ill 

163 

213 


300 
832 
359 
872 

S78 
873 
858 
833 
801 


17.963 

18.214  ^* 

18.430  ^^ 

18.597  "^ 

18.714  "^ 
66 

17 

81 

73 

110 

139 

165 
182 
195 

199 
199 

193 

180 


18.779 
18.796 
18.765 
18.693 
18.583 

18.444 
18.279 
18.097 
17.902 
17.703 

17.604 
17.312 
17.132 


DecUna- 
tioo. 


+41  53 


n 


159 
191 
219 
236 
344 


63.07 

61.48 
69.67 
67.38 
55.02 

62  J» 

60.16 
47.87 
45.81 
44.07 

42.72 

41.81  ,^ 
41.39  — 

41.47     ^ 

42.05  ** 

108 

43.13 


229 
206 
174 
135 


91 


158 
194 
229 
259 
283 

299 

809 
811 
306 
297 


44.66 
46.60 
48.89 
61.48 

54.31 

67.30 
60.39 
63.50 
66.56 

69.53 
72.35 
74.94 
77.28 
79.31 

80.98 

82.27 

83.14  ^3 

83.57  — 

83.54    * 
49 

83.05 

82.11 

80.75 


259 
234 
303 
167 


129 

87 


94 
136 


14.181 
1.344 


44.63 
+0.897 


/}Pegaai. 
Var.  2.!^^2.7 


Right 


h     m 
22    69 

8 

64.021 
63.904^*^ 
63.806  ^ 
63.729  ^® 
63.680  '** 

14 

53.666 

63.686  ^ 

63.746  ^ 

63.847 '^ 

63.990"* 
187 


54.177  • 
54.402 


235 


54.662 
54.951 
55.264 

55.601 
55.925 
66.256 
66.576 
66.877 

67.149 
67.388 
57.689 
57.746 
57.860 


360 
289 
813 
827 

834 
831 
820 
801 
273 

288 
301 
157 
114 


67.929  jy. 
57.954  — 
57.939  " 
67.889  ^ 

67.807  ^ 

106 

67.699 

137 
143 

149 
153 

149 


57.572 
57.430 
57.281 
67.129 

56.980 

66.838 
56.707  "^ 


DeoUoa- 


+27  38 


// 


69.17 
67.77 
66.15 
64.36 
62.60 

60.64 

58.86 
67.25 
66.88 
54.82 


140 
162 
179 
186 
186 


173 
204 
339 
348 
269 


142 


178 
161 
137 
106 
68 

54.14  ^ 

53.86  — 

54.00  " 

64.66  ^ 

56.57  '^^ 
137 

56.94 

58.67 

60.71 

63.00 

66.48 

68.07 
70.73 
73.40 
76.01 
78.51 

80.86 
83.01 
84.93 
86.58 
87.96 

89.03 

89.76 

90.17 

90.21  — 

89.93  * 
65 

89.28 

88.32 

87.06 


367 
361 
250 
285 

215 

193 
165 
138 
107 


73 
41 


96 
136 


53.625 
1.129 


54.71 
+0.524 


aPegasl. 

{Marhdb.) 

Mag.  2.6 


Right 
Aaocnsiwi. 


h  m 
23  0 


8 

46.840 
46.740 
46.662 
46.603 
46.569 

46.663 

46.587 
46.647 
46.746 
46.882 

47.068 
47.263 
47.604 
47.778 
48.064 

48.371 
48.685 


100 
78 
50 
84 


24 
60 
99 

136 
171 

210 
241 
369 
291 
807 

314 
813 


48.998  "*^   88.47 


49.301  ^ 
49.586 

49.846 
50.076 
60.269 
60.425 
60.536 

60.609 
60.637  — 
60.631    • 

48 
69 
96 


260 


230 
193 
156 
111 
78 


60.588 

§0.519 


60.484 

50.312  "^ 
50.189  *^ 
50.060^* 
49.928  *^ 

137 

49.801 


49.679 
49.571 


122 

108 


Declina- 
tion. 


+14  46 


tt 


38.87 
37.71 
86.46 
35.16 
33.86 

32.65 
31.56 
30.64 
29.99 
29.64 

29.60 
29.93 
80.60 
81.62 
82.94 

84.67 
36.44 


116 
136 
180 
130 
131 


40.66 
42.92 

46.21 
47.46 
49.64 
51.66 
63.53 

65.20 

66.65 
57.86 
58.84 
59.65 


109 

93 

65 

86 

4 

83 

67 

103 

133 

163 

187 
303 
319 
336 


318 
303 
187 
167 


145 
131 
96 
71 
45 
«0.00 

60.22  — 
60.19    ' 

37 
51 
78 


59.92 
59.41 

58.68 
57.76 
56.68 


93 

106 


46.462 
1.034 


28.43 
+0.264 


D^,  D«,5 


+0.066 
+0-38 


+0.037 
-0.29 


+0.055 
+0.38 


-0.058 
-0.27 


+0.058 
+0.38 


-0.034 
-0.26 


+0.060 
+0.38 


-0.017 
-0.26 


n 
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Mean  Time. 


Jan.  1.2 
11*2 
21.1 
31.1 

Feb.  10.1 

20X) 
Mar.  l.a 
11.0 
21.0 
30.9 

Apr.  9.9 
19.9 
29.9 

May  9.8 
19.8 

29.8 

June    8.7 

18.7 

28.7 

July    8.7 

18.6 
28.6 
Aug.  7.6 
17.6 
27.5 

Sept.  6.5 
16.5 
26.4 

Oct.  6.4 
16.4 

26.4 

Nov.    5.3 

15.3 

25.3 

Dec.    5.3 

15.2 
25.2 
85.2 


55Pecail. 

Mag.  4.7 


lUKht 
Aacwnnlop. 


23    2 

8 

58.777 
58.684 
58.608 
58.662 
58.519 


Mea&Flaoe 
Sec  a,  Tan  a 


D^a,  Dwa 


03 

56 

33 

0 


58.513 
58.538 
58.596 
58.690 
58.820 


tiOD* 


2S 

58 

94 

130 

168 


58.988 

69.192  ^ 

69.427  ^ 

59.691  ^ 

59.977^ 
301 

60.278 


300 
809 
301 
285 
260 

229 
195 
157 
115 

73 


62.511  „ 
62.544  — 
62.540  * 

88 
67 
90 


60.587 
60.896 
61.197 
61.482 

61.742 
61.971 
62.166 
62.323 
62.438 


62.502 
62.435 


62.345 
62.238  *^ 
62.119  "^ 
61.994  *^* 
61.868  *^ 

022 

61.746 
61.631  "* 
61.527  ^^ 


+  8  58 


rt 


45.75 
44.75 
43.71 
42.65 
41.64 

40.74 
39.98 
39.42 
39.11 


89.08  — 

28 

39.36 
39.95 
40.85 
42.07 
43.55 


100 
104 
106 
101 
90 


76 
56 
81 
8 


C^AqnazU. 
Itag.  3.8 


>ibo. 


Aaotgk 


45.27 
47.17 
49.22 
51.33 
63.47 

55.59 
57.63 
59.55 
61.30 
62.85 

64.20 
65.32 
66.20 
66.85 
67.27 

67.46 
67.43 
67.21 
66.81 
66.24 

65.60 
64.64 
63.66 


50 

90 

122 

148 

172 

190 
205 
211 
214 
212 

204 
192 
175 
155 

135 


112 
88 

•65 
42 

J9 

3 
22 
40 

57 
74 

86 
98 


58.405 
1.012 


87.21 
•M>.158 


+0.060 
+0.39 


-0.010 
-0.26 


23    5 

8 

11.161 
11.063 
10.983 
10.926 
10.893 


98 
80 
57 
33 
4 


10.889 
10.916 
10.975 
11.073 
11.204 

11.374 
11.580 
11.820 
12.089 
12.384 

12.696 
13.018 
13.342 
13.662 
13.965 

14.244 
14.494 
14.707 
14.879 
15.007 

15.090  ^ 
16.129  — 
15.124  * 
16.081  ^ 
16.006  ^* 

101 

14.905 
14.782 
14.660 
14.508 
14.369 

14.233 
14.108 
13.996 


27 

50 

98 

131 

170 

206 
240 
260 
205 
812 

822 
824 
320 
803 
270 


250 
213 
172 
128 
83 


123 
132 
142 
130 
186 

125 
112 


tion. 


-21  36 


»f 


86.37 
86.40  — 
86.19  ^^ 
85.77  *^ 
85.10  •^ 


HI 
133 
152 
171 
185 

200 
207 
212 
213 
205 


84.22 
83.11 
81.78 
80.26 
78.55 

76.70 
74.70 
72.63 
70.51 
68.38 

66.33 
64.38 
62.60 
61.02 
59.68 

58.63 
57.89 
57.46   ^, 
57.84  — 
57.M  ^ 

45 

87.99 
68.70 
59.59 
60.63 
61.76 

62.92 
64.06 
65.13 
66.05 
66.84 

67.45 
67.85 
68.03 


105 
178 
158 
134 
105 

74 
48 


Mag.  4.6 


Bight 


71 

80 
104 
113 
116 

114 

107 
02 
70 
61 

40 
18 


10.981 
1.076 


85.10 
-0.396 


+0.064 
+0.89 


+0.026 
-0.24 


23 


6 


s 

20.90 
20.22 
19.60 
19.08 
18,67 


68 
62 
52 
41 
26 


18.41  J, 
18.29  — 
18.33    ^ 


18.53 
18.87 

19.36 
19.98 
20.71 
21.52 
22.39 

23.29 
24.19 
25.08 
25.92 
26.69 

27.38 
27.97 
28.45 
28.81 
29.03 

29.13 
29.11 
28.96 
28.67 
28.29 

27.81 
27.24 
26.58 
25.88 
25.14 

24.37 
23.62 
22.89 


20 
84 

40 

62 
73 
81 
87 
00 

00 
80 
84 
77 
60 

59 
48 
36 
22 

i? 

2 
15 
29 
38 
48 

57 
66 
70 
74 

77 

75 
73 


Dwdlaa- 

tfOD. 


+74  57 


42.18 
40.84 
38.94 
36.68 
33.84 

30.82 
27.66 
24.49 
21.43 
18.59 


184 
100 
236 
274 
802 

816 
817 
806 
284 
248 


12-^  101 
^""^    40 

11.09-- 

18 


11.27 
12.03 
13.35 
15.20 
17.53 

20.27 
23.35 
26.71 
30.29 
33.98 

37.73 
41.45 


76 
132 
185 
233 
274 

808 
836 
358 
869 
875 

872 
862 


45.07 

48.49**^ 


51.66 

54.51 
56.94 
58.90 
60.32 
61.17 

61.42 
61.04 
60.03 


317 
285 

243 

106 

142 

85 

2S 

88 
101 


20.935 
3.854 


17.41 
+3.722 


+0.038      -0.241 
+0.39        --0.24 


llag.4.1 


Bl^l 


h   m 
23    ( 


8 

49.942 

49.782 

49.652 

49.553. 

49.491 


160 
180 
00 
62 
22 


28 
66 

111 

158 
205 

240 
298 


49.469 
49.491 
49.556 
49.667 
49.825 

50.030 
50.279 
50.572 
60.901 
51.262 

51.644 
52.041 
52.441 
62.835 
53.211 

53.561 
53.873 
54.139 
54.354 
54.511 

54.609 

54.647  — 

54.627  ^ 

54.554  '* 

54.434^^ 
158 

54.276 

54.087  "J 

53.879  ** 

53.660  ^^ 

53.440*** 

n2 

53.228 
53.030 
52.853 


361 
882 

807 
400 
804 
876 
850 

^12 


215 

157 
08 


106 

in 


tloo. 


-45  40 


tt 


56.81 
55.94 
54.68 
53.04  *•• 


126 


51.10 

48.87 
46.43 
43.79 
41.04 
38.21 


104 


244 
264 

275 
283 


284 
35.37 

32.56^ 
29.87 


27.33 
24.99 

22.93 
21.20 
19.83 
18.87 
18.33 

18.23 
18.55 
19.30 
20.43 
21.91 

23.67 
25.63 
27.72 
29.85 
31.92 

33.86 
36.57 
37.00 
38.06 
38.74 

39.00 
38.83 
38.23 


254 

234 


173 

187 

96 

51 

JO 

32 

75 

U3 

148 

176 

196 


213 
207 

m 

171 
148 
106 

68 


17 
60 


50.14D 
1.431 


49.33 
-1.024 


+0.068 
+0.39 


+0.066 
-0.23 
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FOR  TfiB  UPPER  TRANSIT  AT  WASHINGTON. 


WtdllBCtOB 

Mesa  Tune. 


Jan.  1.2 
11.2 
21  a 
31.1 

Feb.  10.1 


Mar. 


20.0 
1.0 
11,0 
21.0 
30.9 


Apr., 


9.0 

19.9 

29.9 

May    9.8 

19.8 

29.8 

June    8.7 

18.7 

28.7 

July    8.7 

18.6 
28.6 
Aug.  7.6 
17.6 
27.6 

Sept.  6.5 
16.5 
26.4 

Oct.  6.4 
16*4 

26.4 

Nov.    5.3 

15.3 

25.3 

Dec.    5.3 

15.2 
25.2 
35.2 


Mean  Place 
Sec  a,  Tan  i 


MPegaai. 
Mag.  5.2 


Aaoenssm. 


23 


r 


s . 

42.201 

42.107 

42.027. 

41.968 

41.931 

41.921' 

41.942 

41.996 

42.085 

42.211 


94 

80 

59 

37 

JO 

21 

54 

89 

128 

164 


42.375 
42.673  ^®® 
42.805^^ 
43.066*^ 
43.350^ 

300 

43.650 


43.959 
44.268 
44.570 
44.855 


309 
309 
302 
285 
283 


45.118 
45.351^ 
45.550^^ 
45.711  ^^^ 
45.830  "® 

78 

45.908 
45,947 
45.948  — 
45.914 
45.852 


39 
1 

34 
82 
88 


45.766 
45.663 
45.546 
45.423 
45.298 

45.176 
45.061 
44.955 


103 
117 
123 
125 
122 

115 
108 


]>ecUlia- 
tion. 


+  8  17 


/» 


16.00 
15.03 
14.01 
13.01 
12.05 

11.18 

10.47 

9.96 


97 

102 

100 

98 

87 

71 
51 


9.68  — 

9.69     ^ 

31 

10.00 
10.61 
11.55 
12.77 
14.26 

15.98 
17.88 
19.91 
22.01 
24.13 

26.24 
28.25 
30.13 
31.85 
33.38 

34.69 
35.77 
36.62 
37.23 
37.62 

37.78 
37.72 
37.49 
37.08 
36.50 

35.77 
34.93 
33.99 


81 

94 

122 

149 

172 

190 
203 
210 
212 
211 

201 
188 
172 
153 
131 

108 
85 
61 
30 
16 

6 
23 

41 

58 
73 

94 


41.804 
1.011 


7.76 
+0.146 


+0.060 
+0.39 


-0.010 
-0.23 


ft  H^  Gaaiiopeife. 
Mag.  5.6 


Asooiislpin. 


23 


9 


s 

25.965 
25,702 
25.468 
25.274 
25.130 


363 
234 

194 

144 

88 


25.044  22 
25.022  — 
25.070  ^ 
25.190  ^^ 
25.383  ^^^ 

260 

25.643 


25.969 
26.349 
26.773 
27.232 

27.711 
28.198 
28.679 
29.142 
29.573 

29.964 
30.305 
30.589 
30.814 
30.974 

31.068 
31.098 
31.068 
30.980 
30.840 

30.654 
30.430 
30.175 
29.898 
29.606 

29.308 
29.014 
28.733 


328 
380 
424 
459 
479 

487 
481 
463 
431 
391 

341 
284 
225 
160 
94 


30 

88 

140 

188 

234 
255 
277 
292 
396 

294 

381 


Deoliaa- 

tiOD. 


+56  43 


t$ 


57.50 


147 


56.03 
54.10  '"^ 


51.80 
49.19 

46.41 
43.56 
40.75 
38.12 
35.75 


230 
261 
278 


285 
281 
283 
237 
200 


32-l»  105 
31.14  3^ 

30.63  — 

30.68    * 

50 

31.27 


32.40 
34.04 
36.13 
38.62 

41.45 
44.55 
47.84 
51.26 
54.73 

58.18 
61.56 
64.75 
67.73 
70.41 

72.76 
74.70 
76.17 
77.15  ^^ 
77.60  — 

77.50 
76.85 
75.67 


113 
164 
209 
249 
283 

310 
329 
342 
347 
345 

337 
320 
298 
268 
235 


194 
147 

98 


85 
118 


25.537 
L823 


35.56 
+1.524 


+0.052 
+0.39 


-0.099 
-0.22 


0Aqiurii. 
Mag.  4.4 


Bjghl 
Asoeoslpn. 


23 


In 
]0 


8 

U.1D4- 
ILOllt  ^^ 
10.935: 
10.879 
10.845 


76 

56 

34 

9 


10.836. 

10.867 
10.911 
10.997 
11.120 


21 
54 

88 
123 
159 


11.279 

11.475' 
11.702 
11.958 
12.238 

12.535 
12.842 
13.150 
13.454 
13.741 

14.007 
14.247 
14.449 
14.616 
14.742 

14.826 
14.870 
14.872  — 
14,842  '° 
14.780 

14.697 

14.591 

14.475. 

14.353 

14.229 

14.107 
13.994 
13.891 


196 
227 
256 
280 
297 


307 
308 
304 
287 
268 

240 
202 
167 
126 

84 


44 


62 
83 

06 
16 
22 
24 
33 

13 
03 


]>ecUiia- 
tioou 


-  6  28 


tt 


46.62 
47.18 
47.63 
47.96 
48.17 

48.18 
48.00 
47.59 
46.98 
46.11 

45.01 
43.68 
42.13 
40.44 
38.61 

36.67 
34.70 
32.73 
30.84 
29.08 

27.46 
26.03 
24.83 
23.90 
23.19 


56 
45 
33 
21 
1 

18 
41 
81 
87 
110 

33 
55 
69 
83 
94 

97 
97 
89 
76 
62 

43 
20 
03 
71 
42 


22.77  ^ 
22.57  — 
22.60    ^ 


22.84 
23.26 

23.80 
24.42 
25.13 
25.86 
26.60 

27.33 
28.03 
28.66 


24 
42 
54 

82 
71 
73 
74 
73 

70 
63 


10.771 
1.006 


49.93 
-0.113 


+0.062 
+0.39 


+0.007 
-0.22 


^Aqvazil. 
Mag.  4.6 


RJghifc 

Asoeiulon. 


h     in 
23    11 


s 
42.419 
42.325 
42.249 
42.193 
42.158 

42.149 
42.169 
42.222 
42.307 
42.429 

42.589 
42.783 
43.011 
43.268 
43.550 

43.848 
44.157 
44.469 


94 

76 
58 

35 
9 

30 

63 

85 
123 
160 

194 

298 

257) 

283 

296 

309 
313 


44.775  ^ 


46.067 

46.337 
45.580 
45.787 
45.956 
46.085 

46.172 
46.217 
46.221  — 
46.192  ^ 

46.131  •^ 

84 

46.047 


392 

270 

343 
307 
160 
130 
87 


45 


45.943 
45.826 
45.702 
45.578 

45.456 
45.341 
45.238 


104 
117 
124 
134 

122 

115 
103 


Declioa- 
tion. 


-  9  30 


It 


45 
88 

19 
1 


82.91 
83.36 
83.69 
83.88 
83.89  — 

17. 

83.72 
83.36 
82.78 
81.96 
80.92 


36 
58 

83 
104 
127 


79.65 
78.18 
76.53 
74.71 
72.80 

70,82 
68.83 
66.90 
65.04 
63.34 

61.81 
60.51 
69,46 
58,67 
58.16 

67.89 
57.88  — 
68.09  ^^ 
68.49 
69.04 

59.72 
60.47 
61.26 
62.06 
62.82 

63.63 
64.17 
64.72 


147 

165 
183 
191 
198 

190 
193 
188 
170 
153 


130 

105 

79 

52 

36 


40 
55 

68 

75 
79 
79 
77 
71 

64 
55 


42.100 
1.014 


85.20 
-0.168 


+0.062 
+0.39 


+0.011 
-0.21 
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APPABENT  PLAGES  OF  STABS,  l»20.i 


FOE  THE  UPPER  TBAN8IT  AT  WASHINCKEON. 


Wasbtncton 


Jan.  1.2 
11.2 
21.1 
31.1 

Feb,  10.1 


Mar. 


20.1 
1.0 
11.0 
21.0 
30.9 


Apr. 


9.9 

19.9 

29.9 

May    9.8 

19.8 

29.8 

June.  8.8 

18.7 

28.7 

July    8.7 

18.6 
28.6 
Aug.  7.6 
17.6 
27.6 

Sept.  6.5 
16.5 
26.5 

Oct.  6.4 
16.4 

26.4 

Nov.    6.3 

16.3 

26.3 

Dec.    6.3 

16.2 
26.2 
36.2 


YTiioaue. 

Mag.  4.1 


Right 
Aaoensfiia. 


h     m 
23    12 


356 
217 
109 
120 
63 


8 

46.604 
45.249 
46.032 
44.863 
44.743 

44.680 
44.674  — 
44.728  " 
44.846  "® 
46.026  ^^ 

241 

46.267 


46.569 
46.923 
46.328 
46.773 

47.249 
47.745 
48.248 
48.746 
49.223 

49.669 
60.068 
50.412 
50.688 
50.892 


302 
354 
406 
445 

476 

496 
503 
496 
477 
446 


899 
344 
276 
204 

126 

51.018 

61.064  — 

51.034  ^ 

60.928  ^^ 

60.756  "^ 
227 

60.629 

276 

304 

324 

329 

324 

806 

278 


50.254 
49.950 
49.626 
49.297 

48.973 

48.667 
48.389 


Deolloa- 

tlOQ. 


-68  39 


/# 


99.89 
98.60 
96.86 
94.69 
92.17 

89iM 
86.34 
83.15 
79.87 
76.57 

73.32 
70.20 
67.26 
64.66 
62.16 

60.18 
58.52 
57.36 
66.67 
66.49  — 

31 

66.80 
57.60 
58.85 
60.52 
62.62 


129 
175 
216 
252 
281 

302 
319 
328 
330 
825 

313 
295 
270 
239 
203 


161 

116 

69 


64.82 

67.32 
69.90 
72.46 
74.92 

77.17 
79.10 
80.66 
81.76 
82.36 

82.43 
81.97 
81.02 


80 
125 
167 
200 

230 

250 
358 
256 
240 
225 

103 

155 

HI 

59 

8 

46 

95 


7PlSClll]IL 

Mag.  3.8 


Right 


h     m 
23    13 


8 

1.462 
1.370 
1.293 
1.234 
1.197 

1.187 
1.205 
1.264 
1.339 
1.460 

1.618 

1.812 
2.039 
2.296 
2.575 

2.872 
3.180 
3.489 
3.791 
4.080 

4.347 
4.586 
4.790 
4.957 
5.084 

6.170 
5.216 


93 

77 
59 
37 
10 

18 
49 
85 

121 
158 

104 
227 
256 
280 
297 

306 
309 
302 
289 
267 

230 
304 
167 
137 
86 

46 

8 


5.224  — 
5.197   ^ 


5.141 

5.061 
4.963 
4.862 
4.733 
4.613 

4.496 
4.383 
4.280 


56 

80 

96 
11 
19 
30 
17 

13 
03 


DecliBA- 
Uoo. 


+  2  50 


ft 


48.22 
47.41 
46.61 
46.86 
46.19 

44.63 

44.25  ^^ 
44.07  — 
44,13    • 

33 

60 


81 
80 
76 
66 
56 

88 


44.46 

45.06 
46.92 
47.08 
48.47 
50.10 

51.90 
53.83 
55.84 
57.88 
59.89 

61.82 
63.63 
66.27 
66.72 
67.94 

68.94 
69.69 
70.22 
70.52 


87 
116 
139 
163 
180 

193 
301 
204 
201 
193 

181 
164 
146 
122 
100 

75 
53 
30 
9 


70.61  — 

9 

70.62 
70.26 
69.84 
69.31 
68.67 


67.93 
67.16 
66.32 


27 

41 
53 
64 
74 

78 
83 


7  9ciilvt0Kis. 
Mag.  4.5 


Right 

A806D8iOO. 


h 

23 


14 


8 

30.807. 

30.383 

30.279 

30.200 

30.148 


30.128 
30.142 
30.192 
30.281 
30.411 

30.582 
30.792 
31.041 
31.322 
31.632 

31.963 
32.307 
32.656 
33.001 
33.331 

33.639 
33.916 
34.154 
34.349 
34.497 

34.695 
34.643 
34.644  — 
34.602  ^ 
34.520  ^ 

113 

34.407 
34.269 
34.115 
33.951 
33.785 

33.624 
33.472 
33.336 


194 
104 

79 

52 
30 

14 

60 

89 

180 

171 

210 
340 
381 
310 
331 

344 
349 
345 
330 
308 

277 
238 
196 
148 
98 

48 


38 
54 

64 
66 
61 

52 
37 


tion. 


-32  57 


// 


69.93 
69.59 
68.93 
67.97 
66.70 

65.18 
63.42 
61.45 
59.28 
56.99 

54.59 
62.13 
49.67 
47.26 
44.95 

42.81 
40.87 
39.20 
37.83 
36.80 


34 

66 

96 

127 

152 

176 
197 
217 
329 
240 

346 
346 
341 
331 
314 

194 
167 
137 
103 
66 


36.14  ^ 

36.86  — 

35.96   ^® 

36.41  ^ 

37.21  ^ 
109 

38.90 


39.64 
41.15 
42.78 
44.45 

46.06 

47.58 
48.92 
50.03 
50.87 


134 
151 
163 
167 
161 


153 

134 

111 

84 

54 


^^•^    31 

51.62  — 
51.50  ^ 


oCcphei. 
Mig.4.9 


Right 


h     m 
23    115 


8 

20.44 
20.00 
19.60 
19.26 
18.99 

18.81 
18.73 
18.76 
18.87 
19.11 

19.44 
19.86 
20.36 
20.93 
21.64 

22.18 
22.83 
23.47 
24.09 
24.67 

25.19 
26.64 
26.02 
26.31 
26.52 

26.64 

26.67 
26.61 
26.46 
26.26 

25.96 
25.61 
26.21 

24.77 
24.30 

23.81 
23.33 
22.86 


44 

40 
34 
37 
18 

8 

3 

13 
34 
83 

43 

60 
67 
61 
64 

66 

64 
63 
68 
63 

46 


21 
13 

J 

6 
16 
21 
89 

86 
40 
44 
47 
40 

48 
47 


tlOD. 


-Mir  40 


ft 


134 


280 


49.03 

47.69 

45.86^® 

43.56 

40.90 

291 

37.99 
34.94 
31.87 
28.93 
26.20 

23.82 
21.87 
20.41 
19.48  Z 
19.14  - 

22 

19.36 
20.18   "* 


807 
294 
273 


105 

146 


21.62 
23.38 
25.70 

28.40 
31.46 
34.78 
38.28 
41.91 

45.58 
49.19 
52.70 
56.02 
59.09 

61.82 
64.16 
66.05 
67.39 
68.19 

68.38 
68.00 
67.02 


134 
186 


270 


832 
360 


867 


861 
351 
333 

307 
373 


234 

180 

134 

80 

19 


38 

98 


Mean  Place 
Sec  6,  Tan  8 


46.103 
1.923 


89.72 
-1.643 


1.059 
1.001 


+0.070 
+0.39 


+0.107 
-0.20 


+0.061 
+0.39 


41.83 
+0.050 

-0.003 
-0.20 


30.417. 
1.192 


65.13 
-0.649 


20.030 
2.633 


26.11 
+2.436 


+0.065 

+0.39 


+0.042 
-0.20 


+0.049 

+0.39 


-0.160 
-0.19 


APPABENT  PLACES  OF  STARS,  1920, 
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FQR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


Mean  Tune. 


Jan.  1.2 
11.2 
21.1 
31.1 

Peb.  10.1 


Mar. 


20.1 
1.0 
11.0 
21.0 
90.0 


TPecaai. 
Mag.  4.6 


"Right 
ABDenslon. 


Apr. 


9.9 

19.9 

29.9 

Kay    9.8 

19.8 

29.S 

June    8.8 

18.7 

28.7 

July    8.7 

18.6 
28.6 
Aug.  7.6 
17.6 
27.5 

Sept.  6.5 
16.5 
26.5 

Oct.  6.4 
16.4 

26.4 

Nov.    5.3 

15.3 

25.3 

Dec.    5.3 

15.2 
25.2 
35.2 


h     m 
23    16 


Mean  Place 
Sec  ^,  Tan  S 


8 

40.990 
40.871 
40.770 
40.689 
40.632 

40.603 
40.608 
40.650 
40.730 
40.855 

41.020 
41.225 
41.468 
41.738 
42.036 

42.352 
42.676 
43.003 
43.319 
43.620 

43.900 
44.146 
44.359 
44.530 
44.661 

44.751 

44.797 

44.801  — 

44.774  ^ 

44.713   ** 
86 

44.627 
44.618 
44.393 
44.260 
44.122 

43.983 
43.846 
43.719 


110 

101 
81 
57 
20 


42 

80 
125 
166 

ft 

7» 

343 
270 
206 
816 

823 
828 
316 
301 
380 


346 
318 
171 
131 
00 


46 


100 
126 
133 
138 
130 

137 

127 


DeoUiiA- 
tioa. 


+28  18 


rr 


20.89 
19.64 
18.23 
16.69 
15.07 

13.44 

11.90 

10.63 

9.41 

8.54 


125 

141 
154 
162 
168 


154 

137 

112 

87 

52 

8.02  ^^ 
7.88  — 
8.11  ^ 
8.75  •* 
9.76 ''' 

138 

11.14 

170 

105 

218 

234 

245 


12.84 

14.79 
16.97 
19.31 

21.76 
24.24 
26.70 
29.11 
31.39 

33.53 
35.46 
37.16  '^^ 
38.63 


Mag.  4.2 


Right 


248 
246 
241 
228 
214 


103 


39.83 

40.74 
41.37 
41.68 


147 

120 

01 

63 
81 


41.70  — 
41.41   ^ 

58 

40.83 
39.97 


38.85 


112 


ii    n 
28    IB 


46.481 
46.375 
46.285 
46.215 
46.170 


106 
00 
70 
46 

— 

46.152 

46.162 

46.206 

46.286 

46.404  *^* 
166 

46.559' 


10 

44 

80 


103 

327 
260 
385 
307 


40.484 

1.089 


7.89 
+0.431 


+0.059 
+0.39 


-0.028 
-0.19 


46.762 
46.979 
47.238 
47.523 

47.830 
48.147 
48.469 
48.789 
49.094 

49.379 
49.635 
49.857 
50.039 
60.180 

60.275 
60.328 
50.338 
60.309 
50.247 

50.157 

50.046 

49.919 

49.785 

49.648 

135 

49.613 

49.385  ** 

49.268  ^^^ 


317 
322 
820 
805 
985 

366 
^222 
182 
141 
05 


53 
JtO 

20 
62 
00 

111 
127 
134 

137 


DecUna- 
tion. 


-20  31 


rr 


i? 
11 

34 
58 

81 

104 
126 
147 
167 
184 

108 
206 
213 
215 
212 


76.66 
76.69 
76.58 
76.24 
75.66 

74.85 
73.81 
72.55 
71.08 
69.41 

67.57 
65.69 
63.61 
61.38 
69.23 

57.11 
56.11 
63.25 
61.69 
50.16 

49.02 

48.17 
47.64  ^ 

22 

47.42  — 
47.61     * 

30 

47.90 
48.54 
49.39 
50.39 
51.62 

52.69 
63.86 
54.96 
55.98 
66.84 

57.53 
58.02 
58.30 


200 
186 
166 
143 
114 


85 
53 


4CMaiopeU6. 
Mag.  5.2 


Bisht 


64 

85 
100 
113 
117 

117 

110 

102 

86 

00 

40 
28 


46.219 

1.068 


75.17 
-0.375 


+0.063 
+0.39 


+0.025 
-0.18 


h    m 
23    21 


8 

17.12 
16.78 
16.47 
16.20 
15.99 

15.85 
16.79 
15.80 
16.90 
16.09 

16.35 
16.69 
17.10 
17.56 
18.08 

18.61 
19.15 
19.69 
20.21 
20.70 

21.14 
21.54 
21.87 
22.14 
22.33 

22.45 
22.49 
22.46 
22.37 
22.22 

22.01 
21.76 
21.46 
21.12 
20.77 

20.40 
20.04 
19.68 


34 
31 
37 
21 
14 

6 

1 

10 
10 
26 

34 
41 
46 
52 
53 

64 

54 
52 
40 
44 

40 
88 
27 
10 
12 

4 

3 

0 

15 

21 

28 
20 
34 
35 
37 

36 
36 


DecUnft- 
tftm. 


+61  50 


tf 


130 
181 


268 


59.43 
58.13 
56.32 
54.09 
51.51 

48.60 
45.76 
#2.82 
40.00 
37.42 

35.17 

33.34 

32.00 

81.18  ^ 

30.93  — 
31 

31.24 


394 
383 
258 
236 

188 
134 


32.11 
33.49 
35.39 
37.71 

40.41 
43.43?^ 


87 
188 
100 
282 
270 


46.68 
50.10 
53.64 

57.18 
60.67 
64.05 
67.24 
70.16 

72.76 
74.96 
76.71 
77.97 
78.69 

78.85 
78.43 
77.43 


326 
342 
354 
364 


840 


319 
202 
360 

321 

175 

126 

72 

i? 

42 
100 


16.548 
2.120 


36.44 
+1.869 


+0.052 
+0.39 


-0.123 
-0.17 


V  Pegasl. 
Mag.  4.6 


Right 


h     m 
23    21 


8 

23.579 
23.463 
23.360 
23.275 
23.215 

28.183 

23.183 
23.220 
23.297 
23.415 

23.575 

23.775 
24.011 
24.280 
24.576 

24.889 
25.213 
25.540 
26.858 
26a61 

26.448 
26.694 
26.910 
27.087 
27.222 


116 

103 

86 

00 

33 

0 
37 

n 

118 
160 

aoo 


318 


334 
a37 
StB 


261 
216 
177 
135 


27.316 
27.367 
27.379  — 
27.355  " 
27.299  ** 

82 

27.217 

103 

:i2o 

130 
136 
137 

186 
127 


27.114 
26.994 
26.864 
26.728 

26.691 
26.466 
26.329 


DecUoa- 
tioo. 


+22  57 


tf 


61.16 
59.95 
58.57 
57.06 
55.48 

58.91 
52.40 
51.05 
49.92 
49.08 


121 

138 
151 
158 
167 

151 

136 

113 

86 


48.55 

16 

48.40  — 
48.63  fl 
49.26 


100 
135 

107 
104 
216 
331 
943 

346 

346 


310 


50.26 

51.61 
53.28 
56.22 
57.38 
60.69 

62.11 
64.57 
67.02 
69.40 
71.66 

73.76 
75.69 
77.38 
78.83 
80.02 

80.94 

81.66 

81.88 

81.92  — 

81.65  ^ 
66 

81.10 

80.27 

79.19 


169 

145 

119 

93 


69 
32 


88 
106 


23.040 
1.086 


48.30 
+0.424 


+0.059 
+0.39 


-0.028 
-0.17 
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APPARENT  PLACES  OF  STABS,  1920. 


FOR  THE  trPPER  TRANSIT  AT  WASHINGTON. 


WssbJogton 


Jan.  1.2 
11.2 
21.1 
31.1 

Feb.  10.1 


Mar. 


20.1 
1.0 
11.0 
21.0 
30.9 


Apr. 


9.9 

19.9 

29.9 

May    9.8 

19.8 

29.8 

June    8.8 

18.7 

28.7 

July    8.7 

18.6 
28.6 
Aug.  7.6 
17.6 
27.5 

Sept.  6.5 
16.5 
26.5 

Oct.  6.4 
16.4 

26.4 

Nov.    5.3 

15.3 

25.3 

Dec.    5.3 

15.2 
25.2 
35.2 


Mean  Place 
Sec  S,  Tan  6 


D^,Dc^ 


K  Piseium. 
Mag.  4.9 


Bight 

AsoensiOD. 


h     m 
23    22 


s 
50.330 
50.233 
50.148 
50.081 
50.035 

50.014 
50.022 
50.060 
50.134 
50.244 

50.392 
50.576 
50.794 
51.044 
51.319 

51.612 


97 
85 
67 
46 

jri 

8 

38 

74 

110 

148 

184 
218 
260 
275 
293 

305 


51,917 

52.225  ^® 
52.528  ^ 
52.820  ^^ 

271 

53.091 
53.336  ^* 
53.547  ^" 
53.721  ^^* 
63.857  ^^ 

94 

53.951 
54.005 
54.023  — 
54.004  ^® 

48 
73 


53.956 

53.883 
53.790 
53.684 
53.568 
53.448 

53.330 
53.214 
53.107 


93 
106 
U6 
120 
118 

116 
107 


DecUna. 
tion. 


+  0  49 


tt 


8.59 
7.83 
7.10 
6.45 
5.88 


76 
73 
65 
57 
44 


5.44 

5.19 
5.ll^ 
5.30  " 

44 


25 
5 


5.74 

6.44 

7.42 

8.64 

10.11 

11.77 

13.59 
15.54 
17.54 
19.56 
21.52 

23.40 
25.14 
26.68 
28.03 
29.15 

30.04 
30.67 
31.08 


70 

98 
122 
147 
166 
182 

195 
200 
202 
196 
188 

174 
154 
135 
112 
89 

63 
41 


31.25  — 
31.22    ^ 

20 


31.02 
30.67 
30.18 
29.59 
28.92 

28.19 
27.43 
26.64 


35 
49 
59 
67 
73 

76 
79 


49.884 
1.000 


3.13 
+0.014 


+0.061 
+0.39 


-0.001 
-0.16 


6  Plidam. 
Mag.  4.4 


Right 
AacenslOD. 


h     m 
23    23 


8 

55.024 
54.923 
54.836 
54.767 
54.717 

54.694 
54.697 
54.735 
54.807 
54.918 

55.067 
55.250 
55.470 
55.720 
55.994 

56.288 
56.593 
56.902 
57.207 
57.499 

57.769 
58.012 
58.224 
58.399 
58.535 


101 
87 
09 
50 

JB 

3 

38 

72 

111 

149 

183 

220 
250 
274 
294 

305 
309 
805 
292 
270 

248 
212 
175 
136 
93 


58.628  .. 
58.682 
58.700  — 
58.681  ^® 


58.635 

58.563 
58.472 
58.365 
58.248 
58.128 

58.007 
57.890 
57.781 


46 
72 

91 
107 
117 
120 
121 

117 
109 


DecUna- 
Hon. 


+  5  56 


II 


29.18 
28.30 
27.40 
26.53 
25.70 

25.00 
24.44 
24.08 


88 
90 
87 
83 
70 

56 
36 


23.93  — 
24.07   ^* 

42 


24.49 
25.21 
26.20 
27.48 
29.00 

30.72 
32.60 
34.61 
36.66 

38.73 

40.74 
42.68 
44.44 
46.05 
47.46 

48.64 
49.58 
50.28 
60.78 
61.04 

51.09 
50.98 
50.67 
50.21 
49.61 

48.90 
48.10 
47.27 


72 

99 

128 

152 

172 

188 
201 
205 
207 
201 

194 
176 
161 
141 
118 


94 
70 
50 
26 
5 

11 

31 
46 
60 
71 

80 
83 


54.544 
1.005 


22.01 
+0.104 


+0.061 
+0.39 


-0.007 
-0.16 


TOPegaii. 

Mag.  4.7 


RIghi 

Asoemsiivi. 


h 
23 


25 


I 

6.955 
6.849 
6.757 
6.683 
6.628 

I 

6.601 
6.602 
6.637 
6.709 
6.819 

6.968 
7.155 
7.378 
7.633 
7.912 

8.212 
8.522 
8.835 
9.142 
9.437 

9.712 

9.958 

10.171 

10.348 

10.485 

i0.581 
10.637 


92 

74 

55 
27 

1 

35 

72 

110 

149 

187 
223 
255 
279 
800 

810 
313 
307 
295 
275 

246 
213 
177 
137 
96 

56 


10.655  — 
10.637   ^* 


10.591 


46 
73 


10.518 
10.426  •^ 
10.318  ^" 
10.200  ^^^ 


10.077 

9^53 
9.832 
9.719 


123 
124 


121 
113 


+12  19 


n 


17.94 
16.94 
15.86 
14.73 
13.62 

12.57 
11.64 
10.90 
10.38 
10.14  — 

5 

10.19 
10.58 
11.29 
12.32 
13.64 


100 

108 

113 
111 

105 


03 
74 
52 


15.24 
17.05 
19.03 
21.15 
23.32 

25.50 
27.62 
29.67 
31.59 
33.34 

34.87 
36.20 
37.28 
38.14 
38.76 


39 

71 
103 
132 
160 

181 
198 
212 
217 
218 

212 
205 
192 
175 
153 


133 

108 

86 

62 

88 

39.14  ^, 
39.29  — 
39.23    ® 

27 
47 
66 

81 
95 


38.96 
38.49 

37.83 
37.02 
36.07 


6.435 
1.024 


8.64 
+0.218 


+0.060 
+0.39 


-0.014 
-0.15 


/3  Sovlplnis. 


Bight 
Ascension. 


h     m 
23    28 


8 

41.214 
41.065 
40.936 
40.833 
40.759 

40.715 
40.708 
40.739 
40.812 
40.928 

41.088 
41.291 
41.536 
41.817 
42.131 

42.470 
42.827 
43.191 
43.554 
43.905 

44.237 
44,637 
44.800 
45.020 
45.190 

45.309 

45.375 

46.390  — 

46.356  ^ 

46.280   '^ 
113 


149 

129 

108 

74 

44 

7 

31 

73 

116 

160 

908 
245 
281 
814 
830 

357 
864 


851 
332 

300 

268 
220 
170 
119 


66 


45.167 
46.025 
44.862 
44.687 
44.506 

44.324 
44.150 
43.991 


142 
168 
175 
182 
181 

174 
159 


ttco. 


-38  15 


n 


46.51 
46.06 
45.28 
44.13 
42.65 


48 

80 

lU 

14S 

178 


204 


40.87 
38.83 
36.58^ 
34.15  ^ 
31.56 


265 


28.91 


26.21 
23.54 
20.95 
18.49 

16.23 
14.22 
12.52 
11.16 
10.18 


270 

267 


246 

226 

201 

170 

136 

96 

57 

^•^^    16 

9.45  — 

9.71  ^ 

10.36  ** 

11.39  ^« 

133 


12.72 
14.32 
16.11 
18.02 
19.95 

21.83 
23.58  ^"* 


leo 

179 
191 
193 
188 


25.11 

26.37 
27.32 

27.91 
28.12 
27.95 


153 

126 
95 


17 


41.127 
1.273 


39.81 
-0.789 


+0.064 
+0.39 


+0.052 
-0.14 
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FOB  THE  UPPER  TIW.NSIT  AT  WASHINGTON. 


WasbliKtaik 
MaoaTuDfi. 


Jan.  1.2 
U.2 
21.1 
31.1 

Feb.  10.1 


Mar. 


20.1 
1.0 
11.0 
21.0 
31.0 


Apr. 


9.9 

19.9 

29.9 

May    9.8 

19.8 

29.8 

June    8.8 

18.7 

28.7 

July    8.7 

18.7 
28.6 
Aug.  7.6 
17.6 
27.6 

Sept.  6.5 
.  16.5 

26.5 
Oct.     6.4 

16.4 

26.4 

Nov.    5.4 

15.3 

25.3 

Pec.    5.3 

15.2 
25.2 
35.2 


78  Ptsaai  (mean). 
Mag.  5.2 


RigHt 
AsoexuloiL 


h     za 
23    29 

s 

59.473 

59.335  ^ 

59.211  ^ 

59.105  ^^ 

59.025  ^ 
51 

58.974 

58.959  ~ 

58.984  ^ 

59.053  * 

69.166  "^ 

158 

59.324 
59.529  ^ 

244 


278 


59.773 
60.051 
60.369  ^ 

329 

60.688 
61.028 
61.372 
61.709 
62.031 

62.329 
62.597 
62.830 
63.021 
63.169 


340 

344 
337 
322 
208 


268 
233 
191 
M8 
105 

63.274 

63.335 

63.354  — 

63.335  ^® 

63.281  ^ 
82 


63.199 
63.093 
62.966 
62.826 


100 

127 
140 


62.677  ^^ 
153 

62.524 

62.371  ^^ 

62.22$*** 


Declina- 
tion. 


+30  53 


tt 


16.68 
15.45 
13.96 
12.26 
10.43 

8.54 
6.67 
4.91 
3.35 
2.06 

1.09 
0.50 


23 

49 
70 
83 
80 

87 
76 
56 
129 
97 

50 


0.34  i? 
0.59  ^ 
1.27  ^ 

109 

2.36 


3.84 

5.64 

7.74 

10.07 

12.57 
15.20 
17.86 
20.52 
23.11 

25.60 
27.93 
30.05 
31.94 
33.56 

34,90 

35.91 

36.59  33 

36.92  — 

36.90    * 
89 

36.51 

35.77 
34.71 


148 
180 
210 
233 
250 

263 

266 
250 
249 

963 
302 

180 
162 
134 


101 
68 


74 
106 


X  Andiomedfle. 
Mag.  4.0 


Rigbt 
Afloenalon. 


h     m 
23    $3 


200 
182 


s 

39.332 
39.132 
38.950 
38.792  *^ 
38.667  *^ 

86 

38.681  ^ 
38.541  — 
38.553  " 
38.620  ^^ 
38.746  ^^ 

182 

38.927 

39.164  ^ 

39.449  ^ 

39.777  ^ 

40.139^ 
386 

40.52li 

40.926  ^^ 

41.328  ^ 

41.721  ^ 

42.096  ^^* 

347 

42.443 


42.756 
43.024 
43.245 
43.416 


813 
268 
221 
171 
120 

43.536  ^ 
43.604 

43.622  — 

43.594  ^ 

43.623  ^* 

109 


43.414 
43.274 
43.107 
42.919 


140 
167 
188 
202 


42.717 

213 

42.604 
42.291  ^ 
42.08i** 


Dedlna- 
tlon. 


+46    1 


tt 


48.16 
46.91 
45.25 
43.26 
41.02 

38.61 
36.14 
33.70 
31.41 
29>37 

27.66 
26.33 
25.46 
25.08  ~ 
26.19   " 

61 

25.80 


125 
166 
199 
224 
241 

247 
244 
229 
204 

171 


133 

87 


26.90 
28.44 
30.39 
32.68 

35.28 

38.10 
41.08 
44.17 
47.27 

50.34 
63.32 
56.16 
58.77 
61.13 


110 
154 
105 
229 
260 

282 
298 
300 
810 
307 

208 
384 
261 
230 
205 


163.18^^ 

66.15 
67.01  ~ 
67.42  — 

7 

67.85 
66.80 
66.79 


55 

101 


t  Alidzomedso. 
Mag.  4.3 


Rigbt 
Ascension. 


23    S4 


13.183 
12.993 
12.831 
12.685 
12.670 

12.491 
12.466 
12.469 
12.535 
12.665 

12.830 
13.056 
13.329 
13.643 
13.990 

14.359 
14.742 
15.128 
16.506 
16.866 

16.201 
16.50? 
16.760 
16.976 
17.143 

17.260 
17.328 
17.348 
17.324 
17.260 

17.161 
17.031 
16.876 
16.703  *^* 
16.515  *^ 

195 

16.820 


184 
167 
146 
115 
79 


35 

13 

66 

120 

175 

226 
273 
314 
347 
369 

388 
886 
878 
360 
335 

801 
258 
216 
167 
U7 

68 
20 

24 
64 
99 

130 
155 


16.123 

15.930 


197 
193 


Decllna- 
tloa. 


+42  49 


ft 


48.97 
47.72 
46.10 
44.18 
42.01 

39.70 
37.35 
35.05 
32.91 
31.01 


125 
162 
192 
217 
231 

235 
230 
214 

190 
156 


29.45 ,,, 
28.28  ^ 
27.55  I 
27.30  — 
27.63   ^ 

71 


28.24 
29.42 
31.03 
33.02 
35.33 

37.92 
40.71 
43.64 
46.65 
49.68 

52.66 
56.52 
58.23 
60.72 
62.94 


118 
161 
199 
231 
250 

279 
293 
301 
303 
298 

286 
271 
249 
222 
193 


W-»7  157 
^•^  118 

67.62  ,^ 

68.3833 

68.71  — 
12 


68.59 
68.02 
67.00 


57 

1P2 


tFiscinm. 
Mag.  4.3 


Rlgbt 
Asoendon. 


h     m 
23  35 

8 

50.627 
50.622  *^ 
60.428 
50.362 
50.296 


04 

76 
66 
35 


50.261 
50,266  — 
50.280  ^ 
60.342 


62 

99 

139 


174 
211 
244 
207 
293 

304 
309 
308 
295 
279 


60.441 

50.580 
60.754 
50.965 
51.209 
61.476 

51.769 
62.073 
52.382 
62.690 
52.985 

53.264 
53.514  ^ 
63.735  ^^ 
63.921  ^^ 
64.068  ^^^ 

109 

54.177  ^ 
64.245  3^ 
54.276  — 
64.271  * 
64.237  ^ 

62 

54.175 
54.094 
53.994 
53.885 
63.769 

53.656 
53.533 
53.42? 


81 
100 

109 
116 
119 

117 
111 


DecUnA- 
tion. 


+  5  11 


rt 


39.93 
39.08 
38.23 
37.39 
36.62 


85 

85 

84 
77 
67 


35.95 
36.43 
35.12 
35.03  — 
35.17 


52 

81 
9 

14 
44 


35.61 
36.33 
37.32 
38.61 
40.13 

41.82 
43.68 
45.66 
47.69 
49.72^ 

197 

61.69 


72 

99 

129 

152 

160 

186 
198 
203 


63.58 

55.34 
56.88 
58.23 

59.37 
60.26 
60.91 
61.33 
61.55 

61.56 
61.38 
61.07 
60.58 
69.98 

59.27 
68.47 
57.63 


180 

176 
154 
135 
114 


89 
65 
42 
22 
1 

18 
31 
49 
60 
71 

80 
84 


Meau  Place 
Sec  5,  Tan  5 


58.843 
1.166 


.  1.45 
+0.598 


38.616 
1.440 


28.69 
+1.037 


12.479 
1.364 


30.32 
+0.927 


50.079 
1.004 


33.27 
+0.091 


+0.069 
+0.39  • 


-0.040 
-0.13 


+0.05^ 
+0.40. 


-0,069 
-0.11 


+0.058 
+0.40' 


-0.062 
-0,11 


+0.061 
+0.40 


-0.006 
-0.11 
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TOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waahingtoii 
Mean  Time. 


Jan.  1.2 
11.2 
21.2 
31.1 

Feb.  10.1 


Mar. 


20.1 
1.0 
11.0 
21.0 
31.0 


7  Cepliei. 
Hag.  3.4 


Bight 
AsoensioD. 


m 


Apr. 


9.9 

19.9 

29.9 

May    9.8 

19.8 

29.8 

June    8.8 

18,7 

28.7 

July    8.7 

18.7 
28.6 
Aug.  7.6 
17.6 
27.6 

Sept.  6.6 
16.6 
26.5 

Oct.  6.4 
16.4 

26.4 

Nov.    5.4 

15.3 

25.3 

Dec.    5.3 

15.2 
25.2 
35.2 


23    86 


Mean  Place 
Sec  S,  Tan  6 


D^a,  Dc*a 


s 

4.05 
3.19 
2.39 
1.69 
1.10 

0.66 
0.39 
0.30  — 
0.39  ® 


86 
80 
70 
50 
44 

27 


27 
40 

61 
76 
07 
07 
102 

105 

104 

102 

96 

80 

78 
67 
54 
40 
25 

12.95 
13.06  — 
13.03    ^ 

19 
32 
44 


0.66 

1.12 
1.73 
2.49 
3.36 
4.33 

5.35 
6.40 

7.44 
8.46 
9.42 

10.31 
11.09 
11.76 
12.30 
12.70 


DecUiu^ 
tion. 


12.84 
12.52 

12.08 
11.51 
10.83 
10.07 
9.24 

8.36 
7.47 
6.5$ 


57 
08 
76 
83 

88 

80 


+77  11 


It 


34.28 
33.38 
31.91 
29.88 
27.42 

24.61 
21.57 
18.41 
15.28 
12.30 

9.58 
7.20 
5.32 
3.89 
3.03 

2.77 
3.07 
3.94 
5.36 
7.29 

9.69 
12.47 
15.59 
18.99 
22.59 

26.80 
30.06 
33.80 
37.42 
40.82 

43.97 
46.76 
49.14 
51.01 
52.34 

53.07 


53.16  — 
62.64  *^ 


90 
147 
203 
246 
281 

304 
316 
313 
298 
272 

238 

188 

143 

86 

26 

30 

87 

142 

193 

240 

278 
312 
340 
360 
371 

376 
374 
362 
340 
315 


279 
238 
187 
133 
73 


K  ABdzomedB. 
Mag.  4.3 


9 


3.183 
4.6U 


9.10 
+4.398 


Bight 
Asoeoflton. 


b  m 
23  86 


s 

28.512 
28.323 
28.148 
27.997 
27.875 


180 
175 
151 
122 
88 

27.792 

27.752  — 

27.762  ^° 

27.826  ^ 

27.944  "* 
175 


28.119 
28.346 
28.621 
28.937 
29.288 

29.662 
30.051 
80.442 


227 
275 
316 
851 
874 

380 
801 
384 


+0.049 

•fO.40 


-0.292 
-O.IO 


30.826 
31.19i  ^ 

341 

31.534 
31.840 
32.105 
32.325 
32.496 

32.618 
32.689 
32.713  — 
32.692  ^^ 

64 
98 


306 
265 
220 
171 
122 


71 


S2.62g 

32.530 
32.399 
32.243 
32.067 
31.876 

31.677 
31.474 
31.275 


Declina- 
tion. 


+43  53 


tt 


131 
156 
176 
191 
109 

203 
199 


45.79 
44.57 
42.95 
41.03 
38.85 

36.52 
34.14 
31.80 
29.61 
27.66 

26.04 
24.80 
24.02 


23.70  — 
23.88  ^® 

67 

24.55 


122 
162 
192 
218 
283 

288 
234 
219 
195 
162 


194 

78 


25.68 

27.24 

129.19 

31.49 

34.06 
36.86 
39.80 
42.82 
45.87 

48.89 
51.80 
54.54 
57.09 
59.37 

61.35 
62.97 
64.22 
65.04  ^ 
66.42- 

8 

66.34 
64.81 
63.83 


113 
156 
195 
230 
2S7 

280 
294 
302 
805 
302 

291 
274 
255 
228 
198 

162 
125 


oi'Aqaaxii. 
Mag.  4.6 


53 
98 


.  Bight 
Ascenaon. 


h     m 
23    88 


8 

34.900 
34.791 
34.694 
34.613 
34.653 

34.616 
34.508  — 
34.531  ^ 
34.589  ^ 
34.683  ^ 

133 


109 

97 
81 
60 
37 

8 


27.779 
1.888 


26.88 
+0.962 


+0.058 
+0.40' 


-0.064 
-0.10 


34.816 
34.988 
35.197 
35.438 
35.708 

36.000 
36.308 
36.623 
36.937 
37.241 

37.628 
37.790 
38.022 
38.217 
38.372 


172 
209 
241 
270 
292 

308 
315 
314 
804 
287 


262 
232 
195 
155 
113 

38.485  ^ 

38.567 

38.589  — 

38.583  ® 
89 

00 


38.644 

38.475 
38.386 
38.279 
88.169 
88.035 

37.908 
37.784 
37.668 


89 
07 
20 
24 
27 

24 
16 


Declina- 
tion. 


-14  68 


tr 


74.33 
74.69 


86 


74.86  — 
74.82     ' 


74.66 

74.10 
73.40 
72.48 
71.33 
69.96 

68.38 
66.63 
64.72 
62.69 
60.59 

58.49 
66.41 
64.42 
62.58 
50.93 

49.60 
48.36 
47.47 
46.91   ^ 
46.66  — 

3 

46.69 
47.00 
47.64 
48.29 
49.18 

50.17 
51.22 
62.26 
53.25 
64.16 

54.96 
56.60 
56.09 


26 
46 

70 

92 

115 

137 

158 

175 
191 
203 
210 
210 

208 
199 
184 
165 
143 

116 


l*^AqiiaziL 


Bight 


56 


81 
64 
76 
89 
99 

105 

104 

99 

91 

80 

64 
49 


84.481 

1.035 


74.08 
-0.268 


+0.062 
+0.40 


+0.018 
-0.09 


h 
23 


40 


s 

3.632 
3.517 
3.416 
3.330 
3.267 


U5 

101 
86 
68 


3.228 
3.217  — 
3.237  " 
3.295  ^ 
3.380  •* 

134 

3.523 


3.695 
3.905 
4.145 
4.417 

4.713 
5.023 
5.341 
5.669 
6.967 

6.269 
6.626 
6.761 
6.961 
7.121 

7.237 
7.312 


172 
210 
240 
272 

296 

810 

818 
818 


DMlisa- 
tioo. 


202 


207 


200 
160 
116 

76 


82 
7.344  — 

7.339    * 


7.297 

7.228 
7.135 
7.025 
6.900 
6.768 

6.637 
6.510 
6.387 


42 

69 

93 
110 
126 
182 
131 

127 
128 


-18  42 


ff 


25 


77.54 
77.79 
77.84  — 
77.63  ^ 
77.19  ** 


76.61 
75.59 
74.43 
73.07 
71.48 

69.69 
67.74 
65.69 
63.53 
61.34 

69.18 
57.07 
56.12 
53.32 


02 
116 
186 
150 
170 

196 
205 
216 

210 
2ia 

211 
105 

ISO 


103 
60 
38 


51.74  *^ 
131 

50.43 

^.40 

48.71 

48.33 

48.28  — 

24 

48.52 
49.04 
49.80 
50.76 
51.84 

53.00 
54.19 
66.36 
56.45 
57.40 

68.18 
58.78 
59.20 


53 

76 

96 

108 

116 

119 

117 

109 

95 

78 

60 
42 


3.239 
1.056 


76.03 
-0.839 


+0.063 
+0.40 


+0.023 
-0.09 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^WasUiictoii 
IfeonTiziie. 


^  Andiomeds. 
Mag.  5.1 


Right 
Afloenslon. 


Jan.  1.2 
11.2 
21.2 
31.1 

Feb.  10.1 


Mar. 


20.1 
1.0 
11.0 
21.0 
31.0 


Apr. 


9.9 

19.9 

29.9 

May    9.9 

19.8 

29.8 

June    8.8 

18.7 

28.7 

July    8.7 

18.7 
28.6 
Aug.  7.6 
17.6 
27.6 

Sept.  6.5 
16.5 
26.5 

Oct.  6.4 
16.4 

26.4 

Nov.    5.4 

15.3 

25.3 

Dec.    5.3 

15.3 
25.2 
35.2 


h     m 
23    42 


s 

4.657 
4.456 
4.268 
4.103 
3.968 

3.872 
3.821 
3.823 
3.878 
3.991 

4.163 
4.390 
4.668 
4.988 
5.345 

5.728 
6.127 
6.531 
6.928 
7.308 

7.662 
7.981 
8.259 
8.491 
8.673 

8.805 
8.885 


901 

188 

185 

las 

96 


Jl 

a 

113 
172 

227 
278 
320 
367 

383 

309 
404 
307 
380 
354 


319 
278 
282 
182 
132 


80 


83 
8.917  — 

8.902  ^* 
8.842  ^ 

97 

8.745 

130 
160 
181 
108 
209 

214 
211 


8.615 
8.455 
8.274 
8.076 

7.867 
7.653 
7.442 


DecUna- 
ilon. 


+45  58 


»f 


52.93 
51.76 
50i20 
48.28 
46i.ll 

43.75 
41.31 
38.90 
36.61 
34.57 


117 
156 
192 
217 
236 

244 
241 

229 
204 
174 


32-83  ,3, 
31.47  ^ 

3a55 
30.12  — 
30.15    ' 

55 


30.70 
31.73 
331.20 
35.08 
37.32 

39.86 
42.63 
45.57 
48.63 
51.72 

54.79 
57.77 
60.63 
63.27 
66.67 

67.77 
69.52 
70.89 
71.83 
72.32 

72L35 
71^90 
7a99 


103 
147 
188 
224 
254 

277 
204 
306 
300 
307 

208 
286 
264 
240 

210 


175 

137 

94 

49 

3 


45 
91 


41  H.  Cephei. 
Mag.  5.0 


Right 


h     m 
23    44 


a 

5.50 
5.05 
4.62 
4.25 
3.93 

3.69 
3.54 
3.49 
3.55 
3.71 

3.97 
4.34 
4.79 
5.31 
5.89 

6.51 

7.16 
7.81 
8.44 
9.05 

9.62 
10.12 
10.56 
10.91 
11.20 

11.39 
11.50 
11.58 
11.47 
11.32 

11.11 
10.83 
10.49 
10.10 
9.67 

9.22 
8.75 
8.28 


45 
43 
37 
32 
24 

15 
5 

6 
16 
26 

37 
45 
52 
58 
62 

65 
66 
63 
61 

57 

50 
44 

35 
29 
19 

11 
3 

6 
15 
21 

28 
34 
39 
43 
45 

47 
47 


DecUna- 
tion. 


+67  21 


/f 


67.75 
66.78 
65.28 
63.28 
60.88 


97 

150 
200 
240 
273 


58.15 


55.22 
52.21 
49.24 
46.42 

43.89 
41.72 
39.99 
38.76 
38.07 

37.94 
38.41 
39.40 
40.91 
42.91 

45.34 
48.12 
51.23 
54.56 
58.07 

61.65 
65.26 
68.80 
72.22 
75.43 

78.36 
80.94 
83.09 
84.77 
85.93 

86.51 
86.49 
85.89 


203 
301 
297 
282 
253 


217 
173 
123 
60 
J3 

47 

99 

151 

200 

243 

278 
311 
333 
351 
358 

361 
354 
342 
321 
203 

258 
215 
168 
116 

58 


2 
60 


6  Sonlptoxla. 
Mag.  4.6 


Right 
Afloezuioii. 


h      m 
23    44 


8 

45.939 
45.803 
45.685 
45.586 
45.507 


136 

118 

90 

70 

51 

45.456  ^ 

45.435  — 

45.449   ^* 

45.500  *^ 

45.593  ^ 
132 


45.725 
45.897 
46.111 
46.360 
46.642 

46.948 
47.273 
47.608 
47.944 
48.271 

48.581 
48.865 
49.118 
49.335 
49.507 


172 
214 
240 
282 
306 


326 
335 
336 

827 
310 

284 
263 

217 
172 
127 


49.634,3 

49.717  „ 

37 

49.754  ~ 

49.747     ^ 

49.703  ^ 

78 


49.625 
49.522 
49.395 
49.255 
49.106 

48.957 
48.810 
48.670 


108 
127 

140 
147 

151 

147 
140 


Declina- 
tion. 


-28  33 


ft 


87.97 
87.97 
87.65 
87.02 
86.10 

84.88 
83.42 
81.69 
79.74 
77.62 

75.36 
72.98 
70.55 
68.09 
65.70 

63.37 
61.23 
59.31 
57.66 
56.29 

55.26 
54.61 


0 
32 

68 

92 

122 

146 
173 
195 
212 
226 

238 
243 
246 
239 
233 

214 
192 
166 
136 
103 

65 


28 

54.33-- 
54.45  ^* 


54.90 

55.70 

56.80 
58.09 
59.58 
61.17 

62.78 
64.35 
65.81 
67.08 
68.16 

68.96 
69.50 
69.69 


45 

80 

10 
20 
49 
50 
61 

57 
46 
27 
08 
79 

55 
19 


^Pegasi. 
Mag.  5.2 


Right 
Afloendon. 


h     m 
23    48 


8 

25.628 
25.509 
25.396 
25.300 
25.221 


119 

113 
06 
79 
53 


25.168 

25.142  — 

25.151    * 

25.199  ^ 

25.287  ^ 
131 

25.418 


25.590 
25.801 
26.047 
26.322 

26.621 
26.935 
27.257 

27.575 
27.884 

28.175 
28.441 
28.675 
28.875 
29.036 

29.156 
29.236 
29.279 
29.285  ~ 
29.260  ^ 

54 

29.206 
29.129 
29.032 
28.921 
28.800 


172 
211 
246 
275 

299 

314 
322 
318 

309 
291 

264V 

234 

200 
161 
120 


80 
43 


28.673 
28.545 
28.419 


77 

07 

111 

121 

127 

128 
126 


DeoUna^ 
tion. 


+18  40 


If 


44.37 
43.36 
42.21 
40.95 
39.64 

38.33 
37.10 
36.01 
35.11 
34.47 


101 
115 
126 
131 
131 


123 

100 

90 

64 

35 


34.12    ^ 

34.10  — 

34.43  ^ 

35.09   ^ 

36.12  ^^ 
132 


37.44 
39.05 
40.89 
42.93 
45.09 

47.34 
49.60 
51.83 
53.99 
56.02 

57.88 
59.56 
61.03 
62.26 
63.27 

64.01 
64.50 
64.75 
64.75 
64.50 

64.01 
63.30 
62.39 


161 
184 
204 
216 
225 

226 

223 
216 

203 
186 

168 
147 
123 
101 
74 


49 
25 
0 
25 
49 

71 
91 


Mean  Place 
Sec  5,  Tan  8 


3.861 
1.439 


33^52 
+1.036 


4.526 
2.599 


43,85 
+2.398 


45.622 
1.139 


83.28 
-0.544 


24.926 
1.056 


33.34 
+0.338 


+o:o5) 

+0.40 


-0»069 
-0.08 


+0.057 
+0.40 


-0.160 
-0.07 


+0.062 
+0.40 


+0.036 
-0.07 


+0.061 
+0.40 


-0.023 
-0.05 
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A.PPABENT  PLACES  OF  STABS,  1980. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


p  CaiiiopeUB. 

Qnoabildge  4168. 

^•Piieiiiiii. 

ni"^    *   •  .  —  A  — 

Mag.  4.8 

Mag. 

6.6 

Hag. 

4.0 

Washiocton 
Meaa^nme. 

Right 

DecUjoap 

Right 

Dedllna- 

Rll^t 

IXwllna- 

AsoenMon. 

tioQ. 

Asoensioii. 

Utti. 

Afloenrion. 

tkm. 

h     m 

•     / 

h     m 

•       t 

h     m 

•        # 

23    50 

+57    3 

m  m 

23    60 

+73    67 

23    65 

+  6    25 

Jan.     1.2 

8 

23.633 

WW 

37.48 

8 

56.36 

79.0fe 

8 

12.806 

20.36 

11.2 

23.343  ^ 

36.48  ^^ 

55.69 

67 

78.31    ^* 

12.604  *" 

19.53    ^ 

21.2 

23.069  ^* 

34.99  **• 

55.05 

64 

76.96  *^ 

12.601  ^^ 

18.68    ^ 

31.1 

22.824  ^ 

3S.08  *®^ 

54.47 

68 

76.07  ^® 

12.600   '^ 

17.86    ® 

Feb.  10.1 

22.618  ** 

30.80  ^ 

53.98 

49 

72.74  ^ 

12.427    '^ 

17.06    '^ 

157 

2S5 

38 

271 

53 

70 

20.1 

22.461    ^ 
22.365 

28.25 

63.60 

25 

70.08 

12.374 
12.349  — 

16.36    „ 

Mar.     1.0 

25.55^® 

63.35 

67.03^ 

16.80    Z 

11.0 

22.334  — 

22.79  ^'^ 

53.24 

11 

64.00  *® 

12,364     * 

16.43    f^ 

21.0 

22.377    *' 

20.10  ** 

53.27 

3 

60.91  ** 

12.397    ^ 

16.26  il 

31.0 

22.494  "^ 

17.60  *^ 

53.46 

18 

57.94^ 

12.476    ^ 

15.33     ^ 

192 

222 

33 

275 

110 

36 

Apr.    9.9 

22.686 

1^-^  18g 

13.50  ^^ 
12.08    ^ 
11J4   I 
10.72  ~ 

53.78 

66.19 

12.694 

15.69 

19.9 

22.949  *® 

54.25 

47 

52.79  ^ 

12.763  ** 

16.35    * 

29.9 

23.277  ^® 

54.83 

^ 

50.79^ 

12.980  ^^ 

17.24    * 

May    9.9 

23.661  ^ 

65.52 

60 

49.30  "® 

13.181  '"^ 

18.44"" 

19.8 

24.090  ** 

66.29 

77 

48.37    ^ 

13.441  ^ 

19.88  *** 

462 

u 

83 

40 

285 

161 

29.8 

24.552 

10.83 

67.12 

47.97 

13.726 

21.62 

June    8.8 

25.034  ^ 

11.47    •* 

67.97 

85 

48.15    ^^ 

14UJ25  ** 

23.34  ^ 

18.7 

25.523  ^ 

12.62  "* 

68.84 

87 

48.89    ^* 

14.336  '^^ 

26.29  **^ 

28.7 

26.006^ 

14.25  '« 

59.70 

86 

50.20  ^^ 

14.643  •* 

27.32  *" 

July    8.7 

26.468  ^ 

16.31  *• 

60.51 

81 

51.90  ^^ 

14.946*® 

29.36  ^ 

432 

246 

76 

:    226 

288 

200 

18.7 

26.900 

18.76 

61.27 

64.25 

15.233 

31.35 

28.6 

27.292  ^ 

21.51  ^« 

61.96 

60 

56.92*^^ 

16.496  ^ 

33.27  ^^ 

Aug.    7.6 

27.636  ^ 

24.53  *^ 

62.56 

60 

59.W^ 

16.729  ^ 

36.04  ^^ 

17.6 

27.925  ^ 

27.73  ^ 

63.05 

49 

63.25^* 

15.931  *" 

36.68  ^•* 

27.6 

28.153  ^ 

31.05  '*' 

63.44 

39 

66.7B^^ 

16.094  *® 

38.11  ^« 

167 

386 

28 

363 

128 

120 

8ept.  6.5 
16.5 

28.320  ^^ 
28.425 
28.467  — 

34.41 
37.77  ^ 

63.72 
63.87 

15 

70.* 
74.00^ 

16.222 
16.809    ^ 

39.31 
40.28    ^ 

26.5 

41.03  ** 

63.91 

4 

77.78  ^ 

16.368   ^ 

41.03    ^* 

Oct.     6.4 

28.450    ^^ 

44.13"^ 

63.84 

7 

8i.a;  ^ 

16.372  — 

41.64    *^ 

16.4 

28.378    " 

47.02  ^ 

63.65 

19 

84.77^^ 

16.866    *• 

41.82    ^ 

124 

260 

30 

317 

44 

8 

26.4 

28.254 

49.62 

63.36 

.  87.94 

16.312 

41.90 

Nov.    5.4 

28.084  ^'^ 

61.87  "^ 

62.96 

30 

90.77  ^ 

16.245    ^t 

41.81     • 

15.3 

27.874  2^^ 

63.74  *^ 

62.48 

48 

93.20^ 

16.158    ^ 

41.62    * 

25.3 

27.681  ^ 

56.15  "^ 

61.92 

56 

95.16  ^^ 

16.068  ^^ 

41.09    ** 

Dec.    5.3 

27.361  ^ 

56j05    ^ 

61.29 

63 

96.5B  ^*^ 

16.948  "^ 

40.56    ^ 

280 

Stf 

67 

88 

117 

06 

15.3 

27.072 

56.44 

60.62 

^7.41    ^ 

- 16.831 

39.90 

25.2 

26.773  ^ 

56.30    ** 

59.93 

60 

24 

97.65  — 

16.713  "• 

39.16    ^ 

35.2 

26.472  ^* 

56.61    ^ 

59.24 

60 

97.27    ^ 

16Ji98  "* 

38.32    ^ 

Mean  Place 

22.661 

15.57 

55.114 

64.30 

12.136 

,     13.72 

Sec  5,  Tan  6 

1.839 

+1.543 

3.621 

+3.481 

1.006 

+0.113 

D^a,  Do>a 

+0.059 

-0.103 

+0.057 

-0.2S2 

+0.061 

-0.097 

D^,  T>a      1 

+0.40 

-0.04 

+0.40 

-o.oi 

+0.40    . 

1    -0.02 
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FOB  THE  UPf^l  TRiKSIT  AT  WAmNODQN. 


cTucaniB. 

SOPlacinm. 

8  Ceti. 

Washingtan 
Ifeanl^^ne. 

»«. 

4.7 

Mag. 

4.7 

Mag. 

• 

4.6 

RiULt 

Dsdiiuh 

Bfttit 

DAcUna- 

KiKht 

Decliaa- 

AaoMiBion. 

tUm. 

tiOIL 

Aapeoiion. 

tion. 

h     m 

•     / 

iL    m 

•      / 

li     m 

•       t 

23    55 

-66    0 

mm 

23    S7 

-6    27 

23    69 

-17    46 

Jan.     1.2 

8 

45.52 

WW 

92.04 

• 
52.040 

29.12 

8 

39.076 

64.91    _ 

11.2 

45.10 

id 

91.00  ^®* 

51.927  "^ 

29.72    ^ 

38.955  ^*^ 

65.27    n 

21,2 

44,72 

» 

89.43  "^• 

51.825  *® 

30.21    ^ 

38.844  *" 

13 

55.40 

31.1 

44.4D 

3S 

87.36  ^ 

51.734   * 

30.55   •* 

38.747   ^ 

65.29    " 

Feb.  10.1 

44.13 

27 

84.86  *® 

51.661   ^ 

30.75   ^ 

38.667    ^ 

64.95    ** 

• 

21 

286 

66 

2 

58 

60 

20.1 

43.92 

13 
7 

82.01 

61.608 
61.5S1  — 

80.77  "^ 

88.609   J 
88.578 

64.85 

Mar.    1.1 

43.79 

78.84  ^^ 

80.60    ^* 

13.62    ^ 

11.0 

43.72 

75.46  ^ 

61.684     ^ 

30.19    ^ 

38.577  — 

62.44  ^« 

21.0 

43.74 

2 

4  A 

71.93*^ 

61.621    ^ 

29.67    "^ 

88.611    ^ 

61.12  ^^2 

ai.o 

43.84 

10 

68.34  ** 

61.695   ^* 

28.70   ^ 

88.683    ^ 

49.69  *^ 

10 

368 

115 

m 

112 

173 

Apr.    9.9 

44.08 

64.76 

51.810 

27.59 

88.795 

47.86 

10.9 

44.29 

26 

61.28^ 

61.962  ^ 

26.26  ^ 

88.947  ^*^ 

46.95  "* 

20.9 

44;63 

34 

57.95  *» 

62.162  ^^ 

24.70  ^" 

89,187^ 

43.88*^ 

May    9.9 

45.06 

43 

64.86  "• 

62.377  ** 

22.97  ^'^ 

30.368^ 

41.73  "* 

19.8 

45.S0 

4% 

62.07^ 

68.613  ^ 

21.10^ 

39.622  ^ 

89.61^ 

n 

a«2 

281 

196 

284 

221 

29.8 

46.06 

49.65  ^ 

45.12    ^ 
44.65  — 

52.914 

19.12 

39.906 

87.30 

June    8.8 

46.62 

57 

63.212  ^ 

17.09** 

40.210  ^ 

86.13  ^^ 

18.8 

47.21 

» 

53.519  ^^ 

15.05** 

40.525  •** 

83.09  "* 

28.7 

47.82 

91 

53.828** 

13.09  ^•^ 

40.842  '^^ 

31.19  ^«^ 

July    8.7 

48.42 

60 

64.1S1  *• 

11.21  ^ 

41.155  '^' 

29.52  ^^ 

n 

7 

288 

172 

297 

144 

18.7 

49.00 

44.72 

54.419 

9.40 

41.462 

28.08  „. 

28.6 

49.53 

5S 

45.34   ^ 

64.686^ 

7.98  ^" 

41.728  ^^ 

*»«  *.i.  113 
26.95   „, 

Aug.    7.6 

50.02 

49 

46.46"' 

64.923^ 

6.70  *" 

41.976  ^ 

81 

26.14     * 

17.6 

50.43 

41 

48.08  ^ 

65.128^ 

5.66^*^ 

42.189  '^' 

50 

25.64    „ 

27.6 

50.76 

38 

60.13  ** 

65.296  *•* 

4.91   ^* 

42.366  ^^® 

25.49  i? 

24 

341 

130 

47 

136 

16 

Sept.  6.5 
16.5 
26.5 

51.00 
51.14 
51.18 

14 

4 

62.64 
66.22  ^ 
58.06  ^ 

55.426   ^ 
65.516  !: 
65.567    .. 
65.583 -i5 

4.44   ^^ 
4.23  — 
4.26     * 

42.800   ^ 
42.504   ^, 
42.646     ' 

25.65 
26.10   ^ 
26.82   " 

Oct.     6.5 

51.13 

5 

60.97  *^ 

4.63    ^ 

42.660  -i^ 

27.75   ^ 

16.4 

50.98 

15 

63.83  ^ 

66.566   ^ 

4.99   ^ 

^.688    " 

28.84  ** 

24 

268 

45 

60 

50 

119 

26.4 

50.74 

66.61 

65.520 

6.59 

42.588 

80.03 

Nov.    5.4 

60.41 

30 

68.93  ^ 

55.461    * 

6.32   ^ 

42.510    ^ 

81.26  *^ 

15.3 

50.08 

36 

70.97  ^ 

55.363    * 

7.13   *^ 

42.413   ^ 

82.48  "* 

26.3 

49.67 

41 

72.55^ 

55.261  ^ 

7.97   ®* 

42.300  "* 

$3.62  "* 

Dec.    5.3 

49.23 

44 

73.61  *^ 

55.149  "^ 

8.81   ** 

42;i78  *" 

84.66  *^ 

46 

49 

116 

80 

128 

» 

15.3 

48.78 

M  m 

74.10 

65.083 

9.61 

42.060 

85.56 

25.2 

48.33 

45 

74.02    J 

54.914  "^ 

10.36    ^* 

41.921  *^ 

86.26    ^ 

35.2 

47.90 

43 

73.34 

64.797  "^ 

11.04   ^ 

41.795  *^ 

86.77    " 

Mean  Place 

46.152 

78.92 

51.445 

31.18 

38.564 

63.12 

Sec  6,  Tan  6 

2.460 

--2.248 

1.006 

-0.113 

1.060 

-0.821 

D^a,  Dwa* 

+0.062 

+0.150 

+0.061 

+0.007 

+0.061 

+0.021 

D^5,  D.^ 

+0.40 

-0.02 

+0.40 

-0.01 

+0.40 

0.00 

36097°- 

-1920 

-33 

514 
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FOR  WASmNQTON  APPARENT  NOON. 

Sidflreal 

Tfanoof 

MouNoaD. 

Dftte. 

Var. 

Dttdbatian. 

V»r. 

Equation 

ornit«. 

Vtr. 
Hoar* 

StfQi. 

dlamotcr. 

B.T.of 
Iteld. 

h  m      8 

8 

•       t       n 

H 

m     0 

8 

f     tt 

m     8 

h  m      s 

hok.      1 

18  43  34.02 

11.0I» 

-23   412.3 

•t-11.49 

+  3  19.22 

+1.189 

16  17.80 

111.07 

18  40 14.26 

2 

18  47  56.05 

11 .036 

22  59  22.7 

VMM 

3  47.61 

1.170 

16  17.90 

111.03 

18  44  10.82 

a 

18  52  23.73 

ii.oai 

22  54   5.5 

'  13*78 

41165 

1.101 

16  17.90 

110.99 

18  48    7.38 

4 

18  56  48.04 

11.001 

22  48  21.0 

14.92 

4  43.32 

1.144 

16  17.90 

110.94 

18  52    3.93 

5 

19    111.94 

10.09 

22  42   9.4 

16.05 

5  10.59 

• 

1.127 

16  17.90 

110.88 

18  56   0.49 

6 

19   5  35.43 

10.9« 

-22  35  30.8 

+17.17 

+  5  3l45 

+1.110 

16  17.88 

110.83 

18  50  57.05 

7 

19   9  58.47 

1O.0SI 

22  28  25.3 

18.29 

6   3.86 

1.091 

16  17.85 

1 10.76 

19    3  53.61 

8 

191421.05 

10.031 

22  20  53.2 

19.39 

6  29.81 

1.071 

16 17.82 

1 10.70 

19    7  50.16 

9 

19 18  43.13 

10.0(ft 

22  12  54.7 

90.48 

6  5^.28 

1.050 

16  17.79 

110.68 

19  11  46.72 

10 

19  23   4.70 

10.887 

22   4  30.0 

81.57 

7  24.23 

• 

1.098 

16  17.75 

110.55 

19  15  43.28 

11 

19  27  25.74  j  ICseS 

-21  55  39.2 

+22.65 

+  7  44.64 

+1.006 

16  17.71 

1 10.47 

19  19  S9.84 

12 

19  31  46.22 

10.841 

21  46  22.8 

23.79 

8   a.50 

0.989 

16  17.66 

1 10.39 

19  23  36.39 

13 

19  36   6.13 

10.817 

21  36  40.9 

94.77 

8  3^77 

0.956 

16  17.60 

1 10.31 

19  27  32.95 

14 

19  40  25.43 

10.7111 

21  26  34.0 

25.81 

8  54.45 

0.982 

16 17.54 

110.23 

19  31  29.51 

15 

19  44  44.10 

10.7M 

2116   2.1 

26.84 

9  16.51 

* 

0JQ5 

16  17.48 

1 10.13 

19  35  26.06 

16 

19  49   2.12 

10.737 

-21    5   5.6 

+37.80 

^  9  37.92 

+0,878 

16  17.41 

110.04 

19  39  22.62 

17 

19  53  19.47 

10.700 

20  53  44.9 

28.86 

9  58.66 

0.850 

16  17.33 

1    9.95 

19  43 19.18 

18 

19  57  36.14 

10.68) 

20  42   0.3 

29.85 

10  1^.71 

0.831 

16  17.25 

1   9.85 

19  4715.73 

19 

20   152.10 

.10.69) 

20  29  52.1 

90.83 

10  38.07 

0.791 

16  17.16 

1   9.75 

19  51 12.29 

20 

20   6   7.35 

10.69 

20  17  20.7 

81.79 

10  56.69 

0.760 

16  17.08 

1    9.66 

19  55    8.84 

21 

20 10  21.84 

10.508 

■ 

-flO   4  26.4 

+89;.73 

+li  14.58 

+0.729 

16  16.99 

1    9.55   19  59    5.40 

22 

20 14  35.57 

10.5a6 

19  51    9.6 

39.66 

11  31.72 

0.608 

16  16.90 

I  9.45 

20   3    1.96 

23 

20 18  48.54 

10.594 

19  37  30.7 

84.57 

U  48.08 

0.665 

16  16.80 

1    9.34 

20    6  58.51 

24 

20  23   0.71 

10.491 

19  23  29.8 

95.47 

12    3.65 

0.632 

16  16.70 

1    9.2$ 

20  10  55.07 

25 

20  27  12.07 

10.457 

19    9    7.7 

96.36 

12  18.42 

0.599 

16  16.60 

1    9.12 

20  14  51.63 

26 

20  31  22.63 

10.493 

-18  54  24.5 

+37.23 

+12  3139 

+0.565 

16  16.49 

1    9.01 

20  18  48.18 

27 

20  35  32.36 

tojam 

18  39  20.8 

38.06 

12  45.53 

0.531 

16  16.38 

1   8.90 

20  22  44.74 

28 

20  39  41.27 

10.3^ 

18  23  56.8 

38.93 

12  57.84 

0.496 

16  16.26 

1    8.79 

20  26  41.29 

29 

20  43  49.34 

10.319 

18   813.0 

39.73 

13   9.33 

0.462 

16  16.14 

1    8.67 

20  30  37.85 

80 

20  47  56.57 

10.284 

17  52   9.7 

40.58 

13  19.98 

0.427 

16  16.01 

1    8.56 

20  34  34.40 

31 

20  52    2.95 

10.249 

-17  35  47.4 

+41.39 

+13  29.78 

+0.892 

16  15.88 

1    8.44 

20  3830.96 

Feb.      1 

20  56    8.50 

10.214 

1719    6.4 

42.09 

13  38.75 

0.357 

16  15.75 

1   8.33 

30  42  27.52 

2 

21    013.21 

10.110 

17   2    7.1 

42.84 

13  46.88 

0JU2 

16  16.61 

1   8.21 

20  46  24.07 

3 

21    417.10 

10.145 

16  44  49.9 

43.58 

13  54.20 

OJ288 

16  15.46 

1   8.10 

20  50  20.63 

4 

21    8  20.16 

10.111 

16  27  15.1 

44.90 

14   0.68 

0.253 

16  15.31 

1   7.98 

205417.18 

5 

21 12  22.40 

10.077 

-16    9  23.2 

+45.01 

+14    6.34 

+0.219 

16  15.14 

1    7.87 

20  58 13.74 

6 

21 16  23.84 

10.043 

15  51 14.7 

46.70 

14  11.20 

0.186 

16  14.97 

1    7.76 

21   210.29 

7 

21  20  24.47 

10.010 

15  32  49.7 

46.37 

14  15.27 

0.153 

16  14.80 

1    7.64 

21    6   6.85 

8 

21  24  24.30 

9.977 

15  14    8.7 

47.03 

14  18.54 

0.120 

16  14.63 

1   7.53 

2110   3.40 

9 

21  28  23.35 

9.944 

14  55  12.3 

47.07 

14  21.04 

0.088 

16  14.45 

1    7.41 

21 13  59.96 

10 

21  32  21.62 

9.9]2 

-14  36   0.7 

+48.29 

+14  22.76 

+0.055 

16  14.27 

1    7.30 

21 17  56.51 

11 

21  36  19.13 

9.890 

14  16  34.5 

48.89 

14  2$.7Q 

+0.023 

16  14.08 

1    7.19 

21  21  53.06 

12 

21 40  15.87 

9.8i8 

13  56  53.9 

40.47 

14  23.89 

-0.008 

16  13.89 

1    7.08 

21  25  49.62 

13 

21  44  11.86 

9.817 

13  36  59.5 

50.05 

14  23.33 

0.039 

16  13.70 

1   6.97 

21  29  46.17 

14 

2148    7.11 

9.7$7 

1316  51.6 

50.60 

14  22.03 

0.069 

16  13.50 

1   6.87 

21 33  42.72 

15 

2152   1.62 

9.7^ 

-12  56  80.7 

+51.18 

+14  24.00 

-0.009 

16  13.30 

1   6.76 

21  37  39.28 

16 

21  55  55.42 

9.7t7 

-12  35  57.1 

+51.64 

+14  17.23 

-0.129 

16  13.10 

1    6.65 

21  41  35.83 

NoVB.— For  moan  tlziM'infterval  of  ssmidlameter  passing  nudiUan,  sabtract  0>.]9  from  thesfdenalintonral. 
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FOR  WASHINGTON  APPARENT  NOON, 

Sfdenal 

Time  of 

MeanNooo. 

Dftto. 

SI 

Vtr. 
Hour. 

Appatfnt 
D«caMtlon. 

Var. 
aaat. 

Eqaation 

oiTlixw. 

M«Mi--App. 

Var. 

Semi- 
diaoMttf. 

S.T.Of 

ScBn.Pass, 

Itoid. 

h  in     a 

■ 

•     t     ff 

t* 

m     0 

i 

f        n 

m     « 

h  m      8 

F€l>.    16 

21  55  56.42 

9.717 

-12  36  87.1 

-fOLOl 

+14  11.28 

-<».139 

16 13.10 

1  6.65 

21  41  35.83 

17 

21  59  48.49 

0.097 

12 15 11.5 

03.14 

14  13.77 

0.169 

16 12.89 

1  6.55 

21 45  32.39 

18 

22  3  40.86 

9.6« 

11  54 14.1 

08.00 

14   9.60 

0.188 

16 12.68 

1  6:46 

21 49  28.94 

19 

22   7  32.54 

9.6W 

1133  5.4 

00.09 

14   4.73 

0J17 

16 12.47 

1  6.35 

21 53  26.49 

20 

22 11  23  J>2 

9.910 

11 11 45.9 

09  JB 

13  59.19 

OJM 

1612.26 

1  6.25 

121 57  22.05 

21 

22 15 13.84 

9JB8 

-10  60 16.9 

-fOO.95 

+13  52  J6 

-OJ98 

1612.04 

1  6.15 

22   118.60 

22 

2219  SM 

9J99 

10  28  35.9 

94  J7 

13  46i» 

OJOl 

16 11.8d 

1  6.06 

22   515.15 

2S 

22  22  52  j49 

9.M9 

10  646.3 

94.90 

13  38.54 

0.698 

1611.61 

1  5.97 

22  911.71 

24 

22  26  40JB5 

9J0I 

9  44  47.6 

U.ffi 

13  30.37 

04164 

16 11.39 

1  5,88 

2213   8.26 

25 

22  30  28.58 

9.470 

9  2240.1 

96.« 

13  21.67 

0J79 

16 11.16 

1  5.79 

2217   4.81 

26 

22  34  15.60 

0.4fft 

-  9   0  24.4 

-K60.88 

+18  12.16 

-0.404 

16 10.94 

1  5.71 

22  21    1.37 

27 

2288  2.21 

0.4M 

8  38  0.6 

OO.lfi 

13   2.15 

0.439 

16 10.71 

1  5.62 

22  24  57.92 

28 

22  41 48  J5 

9.409 

8 15  29.4 

00.46 

12  51.57 

0.468 

16 10.48 

1  5.55 

22  28  54.47 

29 

224538.53 

9.379 

7  62  51.1 

06.74 

12  40.42 

0.470 

16 10.25 

1  8.47 

22  82  51.02 

liar.      1 

22  49  18.37 

9.S0B 

7  80  6.0 

67 .« 

12  28.74 

0497 

16 10.02 

1  5.40 

22  36  47.58 

2 

22  53  2.69 

9JS7 

-  7    7  14.6 

4C7.37 

+12  16.54 

^J16 

16  9.78 

1  5.83 

22  40  44.13 

3 

22  5646.50 

9.816 

6  44 17.2 

67.61 

12   3.84 

OJOO 

16   9.54 

1  5.26 

22  44  40.68 

4 

-23   0  29.84 

9J97 

6  21 14.0 

67.74 

1150.66 

0408 

16  9.29 

1  5.19 

2248  37.24 

5 

23  412.74 

9J98 

5  58   6.6 

67.96 

11  37.06 

0.876 

16   9.04 

1  5.12 

22  52  33.79 

6 

23   7  55.21 

9.901 

5  84  52.2 

60.16 

1123.00 

0491 

16   8.78 

1  5.06 

22  56  30.34 

7 

231137.26 

IU246 

-  5 11  34.4 

466.39 

+11    8.54 

•^410 

16   8.52 

15.00 

23  0  26.89 

8 

23 15 18.94 

9JQ9 

4  48 12.5 

68.49 

10  53.72 

0496 

16  8.26 

1  4;94 

23   4  23.45 

9 

2319  0.26 

9.314 

4  24  46.7 

68.66 

110  38.52 

0.640 

16   8.00 

1  4.89 

23   8  20.00 

10 

23  22  41.24 

9.991 

4   117.3 

68.79 

10  22.99 

0464 

16   7.73 

1  4.84 

23 12  16.55 

11 

23  26  21.90 

9.108 

8  37  46.1 

66.90 

10   7.14 

0.667 

16   7.47 

1  4.79 

^  16 13.10 

12 

23  30  2.^7 

9.m 

-  3 14  10.2 

•f60.01 

+  9  51.00 

-4478 

16   7.20 

1  4.75 

23  20  9.66 

13 

23  33  42.37 

9400 

2  50  32.9 

60.10 

V  «f4.0o 

0409 

16   6.92 

14.70 

23  24   6.21 

14 

23  37  22.20 

9ao» 

2  26  58.8 

60.10 

9  17.91 

0.790 

16  6.65 

14.66 

23  28   2.76 

15 

23  41   1.79 

9.146 

2   313:2 

60.30 

9    1.00 

O.700 

16  6.38 

1  4.63 

23  81  59.31 

16 

2344  41.18 

9.137 

1 39  31.2 

60.30 

8  43.88 

0418 

16  6.11 

1AM 

23  35  65.86 

17 

23  48  20.87 

9.190 

--  1 15  48.6 

440.39 

+  8  26.57 

^436 

16  5.83 

XAM 

23  39  52.42 

18 

23  51  59.38 

9.1S0 

062   5.7 

60.39 

8   9.07 

0.783 

16  5.56 

14.54 

2343  48.97 

19 

235538.23 

9.119 

028  22.7 

60.39 

7  51.41 

0.988 

16  6.29 

1  4.52 

23  47  45.52 

20 

23  59  16.93 

9.110 

--0   4  40.0 

69.30 

7  33.61 

0444 

16  6.01 

1  4.30 

23  51 42.07 

21 

0   2  55.49 

9400 

+  0 19   1.9 

69.39 

715.68 

0449 

16  4.74 

14.48 

23  55  38.62 

22 

0   6  33.95 

9.100 

+  04242.6 

4«.17 

+  6  57.64 

-4)464 

16   4.47 

1  4.47 

23  59  35.18 

23 

0 10  12.32 

9.097 

1    6  21.7 

69.10 

6  39.50 

0468 

16   4.20 

14.46 

0  8  31.73 

24 

013  60.60 

9UM 

129  59.1 

69.01 

6  21.27 

0.700 

16  3.93 

1  4^45 

0   7  28.28 

25 

0 17  28.82 

9.009 

163  34.1 

68.91 

6   2.90 

0.769 

16  8.66 

1  4.44 

0 11  24.83 

26 

021   6.99 

9.000 

217   6.5 

68.79 

6  44.66 

0.764 

16  3.39 

1  4.44 

015  21.38 

27 

0  2445.14 

9.000 

4-  2  40  36X> 

468.66 

+  6  26.31 

-0.766 

16  3.11 

14.44 

0 19  17.93 

28 

0  28  23.28 

94)99 

3   4   2.0 

68.51 

6   7.95 

0.766 

16  2.84 

1  4.44 

0  23  14.49 

29 

0  32    1.43 

94)90 

3  27  24.4 

68  JU 

4  49.61 

D.70# 

16  2.67 

1  4.45 

02711.04 

30 

0  35  39.62 

OjOOO 

3.6042.8 

68.18 

4  31.30 

0.7a 

16  2.30 

14.46 

031    7.59 

^ 

03917.88 

9iM 

4  13  56.8 

67.99 

4iaj06 

0.788 

16  2.03 

14^7 

035   4.14 

Apr.      1 

0  42  56.21 

9400 

+  4  37   6.2 

+67.79 

+  3  54.88 

«4.765 

16   1.75 

14.48 

039   0.69 

2 

0  46  34.65 

940« 

+  50 10.6 

+67.67 

+  3  36.81 

-0.180 

16    1.48 

14«60 

0  42  57.25 

NotBk'^Por 
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SUN,  1920. 


FOR  WASHINGTON  APPARENT  NOON. 

aidanal 

Ttmaof 

HeanNoaa. 

Dtto. 

AsMOiloa. 

Var. 

Apparent 
DeoOnation. 

Var. 

JBouatlon 
7Tim«. 

Var. 
Mm. 

dhiBMar. 

l8.T.ol 

SaOLPMB. 

UmkL 

b   m      s 

8 

•     f     tt 

tt 

m     s 

9 

1 

m    • 

li  m      B 

Apr. 

1 

0  42  56.21 

oaoo 

+  4  37    6.5^ 

+67.79 

+3  54.88 

-0J55 

16   1.75 

1  4.48 

0  39    0.60 

2 

0  46  34.65 

9.101 

5   010.6 

lffJ» 

3  36.81 

0.750 

16  1.48 

1  4.50 

0  42  57.25 

3 

0  50  13.21 

0.110 

5  23   9.8 

57.35 

3  18.87 

0.746 

16   1.20 

1  4.52 

0  46  53.80 

4 

0  53  51.92 

o.m 

5  46  3.1 

57.U 

3    1.09 

0.788 

16  0.92 

1  4.55 

0  50  50.35 

5 

0  57  30.81 

o.iati 

6   8  50.6 

50.85 

2  43.47 

0.780 

16  0.65 

1  4.58 

0  54  46.90 

6 

1    1    9.90 

•.!» 

-1-  6  81 31.8 

+85.58 

+2  26.04 

-0.721 

16  0.37 

14.61 

0  58  43.46 

7 

1    4  40.20 

oaifl 

654  6.3 

55.80 

2    8.84 

0.713 

16  0.09 

14.64 

1    2  40.01 

8 

1    8  28.73 

o.in 

7  1633.9 

55.01 

151.86 

Ow7D8 

1556.81 

14.67 

1    6  36.56 

9 

1  12    8.51 

9.1M 

73854.2 

85.60 

135.13 

0.501 

15  59.53 

1  4.71 

1  10  83.11 

10 

1  15  48.57 

0.176 

8   1   6.8 

»J» 

118.68 

0.679 

15  59.25 

1  4.75 

1  14  29.67 

11 

1  19  28.93 

O.ltt 

+  8  23  11.4 

+55.06 

+1   2.54 

-4).065 

15  58.98 

1  4.79 

1  18  26.22 

12 

1  23    9.59 

o.a»i 

8  45    7.8 

54  .or 

0  46.69 

0«663 

15  58.70 

1  4.83 

1  22  22.77 

13 

1  26  50.58 

9.215 

9   6  55.4 

54.30 

0  31.17 

0.540 

1658.42 

1  4.88 

1  26  19.32 

14 

1  80  31.90 

0.320 

9  28  34.6 

58.06 

015.96 

0jn5 

15  56.15 

1  4.92 

1  30  15.88 

15 

1  34  13.59 

9.914 

9  50  3.3 

68J9 

+0    1.16 

0.510 

15  57.87 

1  4J91 

1  34  12.48 

It 

1  37  55.65 

9.30O 

+10 11  22.9 

+56.11 

^13.30 

-0.005 

1567.60 

I  6.03 

1  38    8.98 

• 

17 

1  41  38.08 

9.976 

10  82  22  Ji 

56.08 

0  27.38 

0.578 

15  57.34 

1  5.08 

1  42    5.54 

18 

1  45  20.90 

9.29B 

10  53  31.6 

58.34 

0  41.06 

0J51 

1557.07 

1  5.14 

1  46    2.09 

19 

1  49    4.14 

94110 

11 14  20.0 

61.79 

0  54.35 

0.545 

15  56.81 

1  5.26 

1  49  58.64 

20 

1  52  47.78 

9.327 

11  84  57.3 

51.36 

1    7.23 

0.538 

15  56.55 

1  5.26 

1  53  55.20 

21 

1  56  31.84 

9.845 

4-11 55  28.0 

+80.84 

-1 19.69 

-OJIO 

1556.30 

1  5.82 

1  57  51.75 

22 

2    0  16.82 

9.S69 

12  15  37.0 

00.38 

1  31.73 

0.403 

15  56.05 

1  5.89 

2    1  48.30 

23 

2    4    1.25 

9.381 

12  35  38.9 

49.82 

143.38 

0^74 

1556.80 

1  5.45 

2    5  44.86 

24 

2    7  46.62 

9.499 

12  55  28.3 

49.39 

154.48 

0.455 

1555.55 

1  5.52 

2    9  41.41 

25 

2  11  32.44 

9.419 

1315   5.0 

48.75 

2   5.18 

0.486 

15  56.31 

1  5.60 

2  13  37.96 

26 

2  15  18.72 

9.488. 

+13  34  28.4 

+48  J» 

-2  15.42 

-0.417 

15  55.06 

1  5.67 

2  17  84.52 

27 

2  19    5.48 

9.4S8 

13  53  36.4 

47.68 

2  25.18 

0J97 

15  54.82 

1  6.74 

2  21  31.07 

28 

2  22  02.74 

9.479 

14 12  34.7 

47.05 

2  34.46 

0J77 

1554.58 

1  5.82 

2  25  27.62 

29 

2  26  40.60 

9.601 

14  31 17.0 

45.45 

2  43.24 

0J55 

1554.34 

1  5.90 

2  29  24.18 

SO 

2  30  28.77 

9.628 

1449  44.9 

45.85 

2  51.40 

0J88 

15  54.10 

15.97 

2  33  20.73 

May 

1 

2  34  17.56 

9.6U 

+15   7  58.1 

+45.34 

-2  59.23 

-OJU 

1653.87 

1  6.05 

2  37  17.29 

3 

2  88    6.89 

9.6d7 

1525  56.4 

44.51 

8   6.45 

0.280 

16  58.63 

1  6.13 

2  41  13.84 

3 

2  41  56.76 

9.609 

15  43  39.4 

48.07 

8  13.11 

OJ06 

1558.40 

1  6.21 

2  45  10.40 

• 

4 

2  45  47.19 

9.518 

16   1    6.8 

43.31 

319.22 

0.243 

15  58.17 

1  6.29 

2  4»    6.95 

5 

i  49  38.17 

9.638 

161818.3 

42.54 

3  24.77 

o.sao 

15  52.94 

1  6.37 

2  53    3.50 

6 

2  53  29.73 

».60O 

+16  35 18.7 

+41.05 

-3  29.76 

-9.105 

15  52.71 

1  6.45 

2  57    0.06 

7 

2  57  21.87 

9.684 

16  51 52.6 

41.27 

3  34.15 

0.171 

155it.48 

1  6.53 

3    0  56.61 

8 

3    1  14.59 

9,709 

17    814.7 

40.57 

3  37.96 

0.147 

1552.25 

1  6.61 

8    4  53.17 

9 

3    5    7.90 

9.738 

17  24  19.7 

80.84 

3  41.21 

0.133 

155t.03 

1  6.69 

8    8  49.72 

10 

3    9    1.80 

9.7SB 

17  40    7.4 

10.11 

3  43.86 

OJ006 

1551.81 

1  6.78 

8  12  46.28 

11 

3  12  56.30 

9.783 

+17  55  37.3 

+00.09 

-3  45.91 

-94r74 

15  51.59 

1  6.86 

3  16  42.83 

12 

3  16  51.40 

0.806 

18 10  40.3 

87.63 

3  47.37 

OJMO 

15  51.38 

1  6.94 

8  20  39.89 

13 

3  20  47.08 

0.832 

18  25  48.0 

86.85 

3  48.28 

-4)UB4 

15  51.17 

1  7,02 

8  24  35.94 

14 

8  24  43.36 

0.857 

18  40 18.2 

85.07 

8  48.51 

+O.001 

1560.96 

1  7.10 

8  28  82.50 

• 

15 

3  28  40.22 

0.881 

18  54  34.6 

85.28 

3  48.19 

0JI85 

15  50.76 

1  7.18 

8  32  29.06 

16 

3  82  37.68 

9.005 

+19    8  31.8 

+w».wl 

-^47.30 

+0.940 

1556.56 

1  7.26 

8  36  25.<a 

17 

3  36  35.71    0.030  1 

+19  22    9.6 

+83.66 

-3  45.84 

+Oj073 

15  50.36 

1  7.34 

3  40  22.16 

Non.«-fWiii«an  ClaM  intarvAl  of  semMlttinatar  paKlng  aiffi^^ 


SUN,  1920. 


517 


FOR  WASHINGTON  APPAKENT  NOON- 

nMamtml 

D«te. 

SI 

Var. 

Atip«nat 
Deolliiatkm. 

V«r. 

Bonatioo 

«rTim«. 

MMD-App. 

• 

Var. 

Sami- 
diaoMUr. 

a.T.of 

B«m.Fus. 
Itaid. 

Time  of 
MMnNoon. 

|i    m      8 

s 

•    f     t» 

rr 

m      8 

B 

r       ft 

m    ■ 

h    m      8 

May    17 

8  36  36.71 

9.980 

+19  22   9.6 

-168.60 

-3  45.84 

4OJ028 

16  80.36 

1  7.34 

3  40  22.16 

18 

8  40  34.10 

9.968 

19  85  27.8 

82.84 

3  43.81 

04m 

15  60.17 

1  7.42 

8  44  18.72 

19 

3  44  38.45 

9Jm 

19  48  26.9 

89.119 

3  41.22 

oai9 

15  49.99 

1  7.50 

I  48  15.28 

20 

3  48  38.13 

9.fl96 

20   1   8.8 

81.19 

3  38.10 

.  0J41 

15  49.80 

1  7.68 

8  52  11.83 

21 

3  62  38.36 

lojm 

2013  21.2 

80  J9 

8  34.45 

0JQ8 

15  49.63 

1  7.66 

8  56    8.39 

22 

S  66  34.99 

iOMl 

+20  86  17.8 

+99.49 

-3  30.28 

•I4»J84 

15  49.46 

1  7.72 

4    0    iM 

23 

4    0  36.84 

lOwQtt 

20  86  88.5 

98.56 

8  25.61 

0JQ5 

15  49.29 

1  7.80 

4    4    1.50 

24 

4    4  37.97 

10^062 

2048   8.0 

97.69 

8  20.43 

0J25 

15  49.13 

1  7.87 

4    7  58.06 

25 

4    8  39.29 

10.102 

29  59    1.0 

96.79 

3  14.78 

0.916 

15  48.97 

1  7.94 

4  11  54.61 

26 

4  12  41.99 

10.182 

21    9  32«3 

95.86 

8    8.66 

0.966 

15  48.82 

1  8.01 

4  15  51.17 

27 

4  16  46.16 

10.141 

+21 19  41.7 

-1^.99 

-8   2.06 

40^84 

15^.66 

1  8.06 

4  19  47.72 

28 

4  20  48.79 

10.160 

21 29  28.9 

94.09 

2  65.01 

0JQ9 

15  48.61 

1  8.15 

4  23  44.28 

29 

4  24  52.87 

10.199 

21 88  58.9 

93.07 

2  47.52 

9121 

15  48.37 

1  8.21 

4  27  40.84 

30 

4  28  57.87 

10.167 

2147  56.4 

92.18 

2  39.59 

ojao 

15  48.22 

1  8.27 

4  31  37.39 

31 

4  88    2.80 

IQuSM 

21 66  36.1 

91.19 

2  31.24 

OJ87 

15  48.08 

1  8.83 

4  85  33.95 

June     1 

4  87    7.64 

Mkasi 

+22   4  58.0 

499.21 

-2  22.48 

46J7a 

16  47.94 

1  8.89 

4  39  30.51 

2 

4  41  18.t8 

10.917 

22 12  46.9 

19.21 

2  13.38 

0J89 

15  47.80 

1  8^44 

4  43  27.06 

3 

4  45  19.60 

10.903 

22  20 17.5 

J8.2t 

2    3.79 

0.406 

15  47.67. 

1  8.49 

4  47  23.62 

4 

4  49  26.90 

10.998 

22  27  24.7 

17.81 

153^ 

9j9I0 

15  47.54 

1  8.54 

4  51  20.18 

5 

4  63  32.85 

10.293 

2284   8.3 

36.88 

143j60 

0485 

15  47.41 

1  8.69 

i  56  16.73 

6 

4  67  49.94 

10.307 

+22  40  28.2 

-HI&.34 

-132.99 

+0.419 

1547.29 

1  8^ 

4  89  13.29 

7 

6    1  47.66 

101890 

22  46  24.4 

14.34 

122.06 

0Ja8 

15  47.17 

1  8.68 

6    3    9.85 

8 

5    5  56.88 

10.889 

22  61  56.6 

13.84 

110.88 

.0.974 

15  47.06 

1  8.72 

6    7    6.40 

9 

5  10    8.49 

10.3«S 

22  67    4.6 

12.88 

0  59.30 

0.986 

15  46.95 

1  8.76 

6  11    2.96 

10 

6  14  11.87 

19.8M 

28    14&4 

11.81 

0  47.52 

0JB6 

15  46.84 

• 

1  8.79 

6  14  59.52 

U 

5  18  29.60 

io.a6« 

+23    6   8j0 

4J0L81 

-0  35.48 

•fOJOO 

1546.73 

1  6.82 

6  18  56.08 

12 

5  22  29.86 

19.878 

2810   3^ 

^.29 

0  23.21 

0.09 

15  46.63 

1  8.84 

6  22  52.63 

13 

b  26  38.41 

10u880 

2313  33^ 

8.27 

-0  10.76 

0.829 

1546.53 

1  8.86 

6  26  49.19 

14 

5  30  47.63 

lojm 

231639J9 

7.94 

+«    1.89 

0J» 

15  46.45 

18JB8 

6  30  45.76 

IS 

0  84  57.91 

10.398 

2819  21.4 

0.21 

014J8 

0J89 

;L5  46.36 

1  8.90 

6  34  42.30 

16 

5  80    6.61 

10«a96 

+23  81  38.2 

+  5.19 

+8  27.58 

491ID 

;L5  46.29 

1«J91 

6  88  38.86 

17 

5  43  16.99 

10.401 

28  8330J3 

4.10 

0  40.56 

0449 

15  46.22 

1  8.9e 

6  42  35.42 

18 

5  47  26.74 

10i492 

23  84  57.6 

8.l4 

0  5&M 

0.944 

18  46.15 

1  8.98 

6  46  31.97 

19 

5  61  36.42 

10,4«B 

28  26  aa 

2UNI 

1    6.70 

0146 

15  46.09 

1  8.94 

(60  28.63 

20 

b  65  46.10 

10^93 

28  26  37.9 

1.00 

1  19.79 

OHO 

1546.03 

1  8.94 

6  64  25.09 

21 

6  69  ^.75 

]6<491 

+28  86^8 

+  0^ 

+132.86 

40.919 

1548.98 

1  8.94 

6  68  21.64 

22 

6    4    4.36 

10.898 

28  86  39i) 

-1.01 

1  45.87 

OHO 

;L5  46.03 

1  8.93 

f    2  18.20 

23 

6    8  13.89 

10.896 

28  26   2.4 

2.M 

158.81 

0.687 

1546.89 

1  8.93 

6    6  14.76 

24 

6  12  23.33 

»jm 

28  25   1.1 

3.97 

2  11.66 

0.188 

15  46.85 

1  8.92 

i  10  11.32 

2bi 

6  16  32.65 

• 

10.890 

28  83  86.0 

4.1(| 

2  24.38 

0108 

1546.82 

1  8.90 

4  14    7.87 

26 

6  20  41.84 

10;890 

+23  8144J3 

w 

-9.18 

+2  36.97 

46189 

15  46.80^ 

18.88 

6  18    4.43 

.  £7 

6  24  50.86 

10.879 

28 19  28.9 

0.15 

2  49.41 

0114 

15  46.77 

1  8.86 

6  22    0.99 

^ 

6  28  59.10 

10  JM 

28 16  49i) 

7.1$ 

4 

3    1.66 

0109 

15  46.75- 

1  8.83 

4  26  57.54 

2B 

6  83    8.34 

J0M6 

28 13  44.5 

8.90 

3  13.71 

0.989 

15  46.74 

1  8.80 

6  29  64.10 

ao 

6  87  16.76 

10;840 

23 10  IbJI 

9.2t 

8  25.64 

9.4B9 

15  46.72 

1  8.77 

9  88  50.66 

July     1 

6«L24.tfe 

10489 

+28   6  2248 

-10.83 

+387.14 

40179 

1546.71 

1  8.74 

6  87  47.22 

-      2 

6  45  32.88 

ioa9« 

^28   2    6.2 

-11.28 

+3  48.48 

49.499 

15  46.70 

1  8.70 

6  41  43.77 
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FOR  WASHINGTON  APPAEBNT  NOON. 

, 

SManal 

Tlmaof 

IfaanNoon. 

Date. 

Afloenston. 

Var. 
Hott. 

Apparant 
DocUnatlon. 

Var. 

Kaoatiim 

oTTime. 

Mam— App. 

Var. 
UMir. 

8einl« 
dtamatar. 

S.T.of 

BanuPasB 

Iteid. 

h   m      8 

s 

•                     /                       ff 

ft 

m     8 

8 

f     ft 

m    a 

b   m      8 

July      1 

6  41  24.95 

10.386 

+28   6  22.6 

-10.29 

+8  37.14 

40478 

16  46.71 

1  8.74 

6  87  47.22 

2 

6  45  32.88 

10.33* 

28    2    5.2 

11.28 

8  48.48 

0466 

1645.70 

1  8.70 

6  41  43.77 

8 

6  49  40.53 

10.312 

22  57  23.6 

12.28 

8  59.54 

0464 

1645.69 

1  8.66 

6  45  40.33 

4 

6  53  47.90 

10.300 

22  52  18.0 

13.28 

4  10.32 

0442 

16  45.69 

1  8.62 

6  49  36.89 

5 

6  57  54.95 

lft.387 

22  46  48.5 

14.28 

4  20.70 

0489 

1646.60 

1  8.67 

6  53  33.44 

6 

7    2    1.68 

10.273 

+22  40  55.2 

-16.21 

+4  30.98 

40416 

1645.70 

1  8.62 

6  57  80.00 

7 

7    6    8.07 

10.260 

22  84  38.2 

16.20 

4  40.74 

0401 

15  46.71 

1  8.47 

7    1  26.56 

8 

7  10  14.10 

10.2M 

22  27  57.7 

17.18 

4  50.19 

0486 

15  45.72 

1  8.42 

7    6  28.12 

9 

7  14  19.75 

ld.227 

22  20  58.9 

18.U 

4  59.26 

0470 

1645.74 

1  8.36 

7    9  19.67 

10 

7  18  25.01 

10.210 

22 13  26.9 

10.16 

6    7.98 

0488 

16  46.77 

1  8.30 

7  13  16.23 

11 

7  22  29.86 

10.19B 

+22   5  36.9 

-ao46 

+6  16.21 

•f0486 

15  45.80 

1  8.24 

7  17  12.78 

12 

7  26  34.29 

MU76 

21  57  24.1 

11.00 

6  24.06 

0418 

15  45.88 

1  8.18 

7  21    9.84 

13 

7  30  38.27 

i«.iao 

21 48  48.7 

81.04 

6  81.47 

0489 

16  45.86 

1  8.11 

7  25    5.90 

14 

7  34  41.78 

10.117 

21 89  50.8 

S2.88 

6  88.40 

0409 

16  45.91 

1  8.05 

7  29    2.45 

15 

7  38  44.81 

10.116 

21 30  80.7 

S49 

6  44.86 

0409 

16  46.96 

1  7.98 

7  82  59.01 

16 

7  42  47.33 

10.094 

+21 90  48.8 

-«.78 

+6  50.81 

+0487 

1646.01 

1  7.90 

7  86  56.67 

17 

7  46  49.34 

10.072 

21 10  45.0 

25.60 

6  56.26 

0415 

16  46.07 

1  7.88 

7  40  52.12 

18 

7  50  50.82 

10.0SD 

21    019.8 

2646 

6   1.14 

049B 

16  46.14 

1  7.75 

7  44  48.68 

19 

7  54  51.73 

10.095 

20  49  88.3 

r48 

6   5.40 

047D 

15  46.21 

1  7.68 

7  48  45.23 

20 

7  58  52.08 

I0.0Q6 

20  8825.8 

88.24 

0   9.28 

0.146 

16  46.29 

1  7.60 

7  62  41.79 

21 

8    2  51.86 

.  9.070 

+20  26  57.5 

-29.10 

+612.40 

40  J» 

16  46.87 

1  7.62 

7  66  38.35 

22 

8    6  51.04 

9.054 

2015   8.8 

29.96 

6  15.11 

0467 

1646.46 

1  7.44 

8    0  34.90 

23 

8  10  49.^ 

9.029 

20   2  50.7 

80.80 

6  17.16 

0498 

16  46.56 

1  7.86 

8    4  31.46 

24 

8  14  47.64 

9.904 

19  50  30.7 

81.68 

618.50 

0.048 

16  46.64 

1  7.27 

8    8  28.01 

25 

8  18  45.03 

9.879 

19  87  41.9 

88.44 

619.42 

40JI32 

1646.74 

1  7.19 

8  12  24.57 

26 

8  22  41.81 

9.8M 

+19  24  38.5 

-68.28 

+« 19.66 

*O.O0B 

1646.84 

1  7.11 

8  16  21.12 

27 

8  26  37.99 

0.828 

1911   5.9 

tl4.06 

619.27 

0488 

15  46.95 

1  7.02 

8  20  17.68 

28 

8  80  83.56 

9.802 

18  57  19.2 

84.81 

618.28 

0.064 

1647.06 

1  6.94 

8  24  14.24 

29 

8  84  28.50 

9.777 

18  43 13.9 

86.60 

610j60 

0439 

16  47.18 

1  6 J6 

8  28  10.79 

80 

8  38  22.84 

0.752 

18  28  50.2 

8647 

6  14.48 

0.104 

16«P.29 

1  6.76 

8  32    7.35 

81 

8  42  16.59 

9.727 

+1814    8.2 

-87.^ 

+611^7 

*4».ia9 

16  47.41 

1  6.68 

8  86    3.90 

Aug.     1 

8  46    9.72 

9.702 

17  59    8.3 

87.89 

'6   8.26 

0.154 

16  47.53 

1  6.50 

8  40    0.46 

2 

8  50    2.25 

0.677 

17  43  50.7 

8840 

6   4.24 

0.179 

1647.66 

1  6.50 

8  43  67.01 

8 

8  53  54.19 

9.652 

17  28 16.7 

8941 

4^59.68 

O404 

15  47.78 

1  6.41 

8  47  63.57 

4 

8  57.  45.^ 

9427 

17  12  28.7 

40.01 

6  54.44 

0.898 

1647.91 

1  6.33 

8  61  50.12 

6 

9    186.29 

9408 

+16  66 14.9 

-40.7^ 

+6  48.66 

^4B8 

1648.04 

1  6.24 

8  66  46.68 

6 

9    5  26.47 

9479 

16  89  49.5 

4148 

6  42.80 

0477 

16  48.18 

1  6.16 

8  60  43.23 

7 

9    9  16.07 

9455 

16  23   8.0 

4246 

6  35.37 

0401 

16  48.32 

1  6.07 

9    3  89.78 

8 

9  18    5.10 

9431 

16    610.5 

4S.78 

6  27-87 

0484 

16  48.46 

1  5  J6 

9    7  86.84 

9 

9  16  53.57 

9406 

15  48  57.4 

4846 

6  19.81 

0448 

16  48w61 

15.90 

9U  32.80 

10 

9  20  4L^ 

9485 

+15  31  29.0 

-48.00 

+6  11.18 

•*04I71 

15  48.76 

1  5.82 

9  16  29.46 

11 

9  24  28.88 

9461 

.  15  13  45.6 

46.6], 

6    2M 

04M 

154&92 

1  5.78 

9  10  26.00 

12 

9  28  15.04 

9439 

14  55  47.6 

46.29 

4  52.27 

0.417 

1649.08 

1  5.66 

9  28  22.56 

18 

9  82    1.89 

9416 

14  37  35.3 

46.80 

4  42.00 

0.440 

15  49.25 

1  5^ 

9  87  19.11 

14 

i  85  47.59 

9486 

1419    9.0 

464S 

4  31.18 

0.462 

16  49.42 

15.40 

9  31  16.66 

16 

9  89  82.75 

9470 

+14   0  29.1 

-46.94 

+4  19.82 

*-0.486 

16  49.60 

15.42 

9  86  12.28 

16 

9  48.17.38 

9448 

+13  41  35.8 

-47.49 

+4    7.98 

-O.I07 

16  49.78 

1  5w34 

9  89    8.77 
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FOR  WASHINGTON  APPARENT  NOON: 

* 

Siiknal 

Time  of 

IfaanNonn. 

Dftte. 

"Su 

V»r. 
Hoot* 

Apparent 
DMunAtloo. 

Vgr. 

aoor. 

EmuiUm 

of  Time. 

Maw— App. 

uSir. 

h   B       8 

8 

•       f       n 

/f 

m      8 

8 

'     "       m    8 

h  m      8 

AUCT*    16 

9  43  17.38 

f.S48 

^13  41 85.8 

-AIM 

+  4    7.98 

*9J07 

15  49.78 

1  5.34 

9  39    8.77 

17 

9  47    1.47 

0.398 

18  22  29.6 

484)9 

8  55;50 

0J28 

15  49.96 

1  6,27 

9  43    5.33 

Id 

9  5045.04 

9.906 

13   310.7 

48.56 

8  42«56 

0.660 

15  69.15 

1  5.19 

947    1.88 

19 

9  54  28.10 

•9.3M 

12  4339.4 

'  494)6 

8  29.10 

0.671 

15  59.35 

1  5.12 

9  50  58.44 

29 

9  5810.45 

9.ao 

12  23  56.2 

49  JM 

815.13 

0J99 

15  59.55 

1  5.05 

9  54  54.99 

21 

10   152.72 

9.M8 

4^12   4   1.3 

-694)8 

4-  3   0.68 

*9.613 

15  59.75 

1  4.98 

9  58  51.54 

22 

10  5^34.90 

9.S9I 

1143  55.0 

60.50 

2  45.76 

0.881 

1550.95 

1  4.92 

10   2  48.10 

2a 

10  915.42 

%Mi 

11  23  37.6 

69.96 

2  80.87 

0.651 

1651.16 

1  4.85 

10   644.65 

24 

i01256.i0 

9.186 

11    3   9^ 

61.39 

214.52 

04169 

15  51.37 

1  4.79 

10 10  41.20 

« 

101636.33 

9.168 

10  42  30.9 

61.89 

158.25 

0487 

15  51.58 

• 

1  4.73 

10 14  87.75 

26 

10  20 16.15 

9.ua 

4-10  21  42.1 

-^.24 

+  141.56 

-0.703 

15  51.80 

1  4.67 

10 18  34.31 

V 

i0  2355.S7 

9.135 

10   0  43.5 

68.64 

124.48 

0.719 

.15  52.02 

1  4.61 

10  22  30.86 

123 

10  27  34.40 

9.119 

9  89  35.4 

63.03 

1    7.01 

0.785 

1552.24 

14^ 

10  26  27.41 

29 

10  31 13.27 

9.1QI 

9  18 18.2 

63.41 

0  49.17 

DJ750 

15  52.46 

14.51 

10  80  23.97 

S9 

10  84  51.40 

%jm 

856  51.9 

63.77 

0  30.99 

0.764 

.15  52.68 

1  4.46 

10  84  20.52 

SI. 

10  38  29.40 

9Jlfn 

4-  8  85  17j0 

-«4J3 

+  0 12.50 

-o.7n 

15  52.90 

1  4.41 

10  88 17.07 

Sept.    1 

10^42   7.30 

94)66 

8 13  33.8 

64.41 

-  0   6.31 

0.789 

15  58.12 

1  4.36 

10  42  13.62 

2 

10  45  44.71 

94)64 

7  51  42.5 

64.89 

0  25.40 

O.800 

15  53  J5 

1  4.32 

104610.18 

S 

104921.86 

9UM3 

7  29  48.6 

66.11 

0  44.74 

0411 

16  58.58 

1  4.28 

1050   6.73 

4 

10  5258.76 

9.083 

7    7  87.4 

66.41 

1   4.33 

0.881 

15  53.81 

1  4.24 

10  54   3.28 

6 

10  56  35.45 

9.0M 

+  6  45  24.0 

^66.76 

-  1  24.15 

-OJ30 

15  54.04 

1  4.20 

10  57  59.83 

6 

11    011.93 

9.0S6 

623   a.9 

usi 

144.17 

0.838 

15  54.27 

1  4.17 

11   156.39 

7 

11    3  48.22 

9.009 

6   0  37:3 

66.81 

2   4.37 

0.845 

15  54.51 

1  4.14 

ll   5  52.94 

S 

11    7  24.34 

9.001 

5  88  4.7 

66.46 

2  24.75 

0.862 

15  54.75 

1  4.12 

ll   9  49.49 

9 

Ull   0.31 

8.096 

515  26.4 

66.7i 

2  45.28 

0.658 

15  54.99 

1  4.10 

11 18  46.04 

10 

}1 14  36.14 

8.081 

-h  452  42.6 

-66.03 

-  3   5.94 

-0.863 

1555.23 

1  4.08 

11 17  42.60 

U 

il  18 11.46 

8.886 

429  53.8 

67 .11 

3  26.73 

0.868 

15  55.48 

1  4.06 

IX  21  39.15 

12 

n  21 47.46 

8.981 

4   7   0.3 

67.33 

3  47.62 

0.872 

15  55.74 

1  4.04 

11 25  35.70 

la 

11  25  22.47 

8.9» 

3  44   2.5 

67.49 

4   8.60 

0.876 

15  55.99 

1  4.03 

11 29  32.25 

14 

1128-58.40 

8.976 

3  21    0.7 

67.66 

4  29.67 

0.879 

15  56.25 

1  4.02 

11 33  28.80 

15 

11 82  33.77 

8.978 

+  2  57  55.2 

-67.89 

-  4  50.80 

-0J81 

15  56.51 

1  4.01 

U  37  25.36 

le 

1136   9.49 

8.971 

234  46.6 

67.99 

511.96 

0.882 

15  56.78 

1  4.01 

ll  41  21.91 

17 

U  39  44.19 

8.971 

2  11  35.0 

66.04 

5  33.16 

0.888 

15  57.04 

1  4.01 

11 45  18.46 

18 

ll  43 19.48 

8.971 

148  29.7 

68.14 

5  54.36 

0.883 

1557.31 

1  4.01 

ll  49  15.01 

19 

11  46  54.18 

8.971 

125   4.1 

66.23 

615.56 

0J88 

15  57.58 

1  4.01 

11 53  11.56 

20 

11  50  30.31 

8J7I 

+  11  45.7 

-684)9 

-  6  36.72 

-4«861 

15  57.85 

1  4.02 

1157   8.12 

21 

1154  5.49 

8^6 

088  26.6 

684)6 

6  57.83 

.0J78 

1658.12 

1  4.03 

12   1   4.67 

22. 

115741.15 

8J19 

4*  e  15  4.2 

68.41 

7  18.86 

OJ74 

1558.40 

1  4i05 

12   5   1.22 

23 

12   116.70 

8M4 

r-  0   8  18.2 

68.44 

7  39.81 

0J70 

15  58.67 

1  4.07 

12   857.77 

24 

12   4  52.46 

1 

6M9 

08141.1 

68.46 

8   0.65 

OJ66 

1558.95 

1  4.09 

12  12  54.32 

25 

12   8  28.)6 

8,996 

-  055   4.2 

-66^7 

-  8  21.85 

-0JI9 

15  59.22 

1  4.12 

12 16  50.88 

26 

1212^  4.12 

9jOQ6 

'    118  27.3 

68  A6 

8  41.88 

0J61 

15  59.50 

1  4.15 

12  20  47.43 

27 

^1549.26 

9i)U 

14150.1 

66.43 

t 

9   2.28 

OJ48 

;16  59.77 

1  4.18 

12  24  43.98 

28 

\2 19 16.42 

9in9 

2   512> 

66.49 

9  22.87 

OJ36 

16  0.95 

1  4.21 

12  2840.58 

29 

122253.^ 

94)89 

2  2838^ 

1 

66.86 

9  42.29 

OJ84 

16  0.32 

1 

1  4.24 

12  82  37.08 

JO 

12^2630.^ 

9J)tt 

»•  2  61  52.9 

-66.89 

-10  1.94 

•4312 

:16  0.59 

1  4.28 

1286  83.68 

Oct     .1 

12  30  7.18 

9J06fi 

^  6 15  10.9 

-66.81 

-10  21.» 

-O409 

:i6  0.86 

• 

1  4.32 

12  40  30.19 
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SUN,  1920. 


FOR  WASHINGTON  APPARENT  NOON. 

flHM^airil 

Bate. 

Apmrant 

lugbt 
AmmdsIoq. 

Var. 

Apparent 
De^aatioiL 

Var. 
Sour* 

Eenatloo 

ofTlme. 

ICaati--App. 

Var. 
aSar. 

8«mi- 
dlamflttf. 

B4m.Pa88. 
IteM. 

cHDWU 

Time  Of 

IIBMIKOOB. 

h  m      8 

8 

•       r       ft 

#/ 

m      8 

8 

t     11 

m    a 

.h  m      a 

Oct       1 

12  80    7.18 

9JM 

^  3  15  10.9 

-68.81 

-10  21.31 

-0.80D 

16  0.86 

1  4.32 

12  40  30.19 

2 

12  8344.61 

9.0i7 

3  3826.8 

^.12 

10  40.37 

0.187 

16   1.13 

1  4.3T 

12  44  26.74 

3 

12  37  22.37 

•.OSl 

4    140.4 

58.01 

10  59.11 

o.ns 

16   1.40 

14>41 

12  48  23.29 

4 

12  41    0.49 

9iM6 

4  24  51.3 

57.80 

11 17.40 

0.188 

16   1.67 

1  4.46 

125219.84 

5 

12  44  38.98 

•.112 

4  47  56.1 

57.76 

1135.50 

0.t42 

16   1.94 

1  4  J2 

120010.30 

6 

124817.86 

•.110 

-  5 11    3,4 

-57 .01 

-11  63.18 

^.926 

16   2.22 

1  4.67 

13  012.06 

7 

12  61  57.16 

9.147 

5  34   3.8 

57.43 

1210J64 

0.9W 

16  2.49 

1  4j63 

13   4   9.50 

8 

12  55  36.90 

».165 

5  57   0.1 

57.26 

12  27.12 

O.0BO 

16   2.76 

1  4j60 

13  0   6.06 

9 

12  59  17.07 

9.188 

619  51.8 

57.06 

12  43.46 

0.071 

16  3.03 

14.76 

1312   2.60 

10 

13   2  57.70 

9.28S 

6  42  38.5 

60.88 

12  69.32 

0.068 

16  3.30 

1  4.02 

13 15  69.15 

11 

13    6  38.82 

9.2K 

-  7    5  19.8 

-50.00 

-13 14.72 

*6.0B» 

16  3.58 

1  4.00 

13 19  55.71 

12 

13  10  20.43 

9.3U 

■     7  27  55.4 

60.86 

13  29.62 

o.6n 

16  3.85 

14,07 

13  28  52.26 

13 

1314   2.54 

9.986 

7  5024.8 

56.00 

13  44.01 

0.880 

16  4.13 

16.05 

13  27  48.81 

14 

1317  45.18 

9.288 

8 12  47.7 

KM 

IS  67^ 

0.087 

16  4.41 

1  5.13 

133145.30 

15 

13  21  28.$6 

9J»0 

885   3.7 

56.51 

14 11.28 

0.544 

16  4.69 

1  6.21 

1305  41  J» 

• 

16 

13  25 12.^8 

9.884 

-  8  57  12.3 

-46.00 

-14  24.02 

-4>JS1 

16   4.96 

16.20 

13  30  38.47 

17 

13  28  56.37 

9J68 

9 19  13.2 

54.87 

14  36.25 

0j4B7 

16  6.24 

1  5.38 

13  43  35.00 

18 

13  82  41.  t5 

9.883 

941   5.9 

54.51 

1447.9 

0.478 

16  6.52 

1  5.47 

13  47  31.68 

19 

13  36  26.t3 

9.408 

10   2  90.2 

5«.10 

UBSM 

0447 

16  6.80 

\bM 

136128.13 

20 

13  40 12.62 

9A84 

1024  25.6 

58.78 

15   ».37 

0.421 

16   6.07 

16.66 

13  55  24.68 

21 

13  43  59.54 

9AtlO 

-10  45  51.7 

-^M 

-16 19.17 

-OJOS 

16   6.35 

1  6.75 

13  59  21.23 

22 

13  47  46.91 

%AB8 

11    7    8.2 

52.00 

15  28:38 

04M8 

10  6.62 

1  6.04 

14   317.70 

23 

13  51  34.94 

9.615 

11  28  14.6 

52.51 

15  36.^ 

Od040 

16   6.89 

1  6M 

14    7  14.34 

24 

13  55  28.65 

9.544 

114910.5 

52.16 

15  44.65 

0.M1 

16   7.16 

1  6.04 

14^11 10.80 

.25 

13  59 18.66 

.  9.693 

12   9  55.7 

> 

51.01 

16  5L77 

0.282 

.16   7.43 

1  6.15 

1415    7.45 

-      26 

14   3   8.18 

9.804 

^12  SO  2»;6 

^i.ii 

-15  68.19 

^J62 

16   7.60 

1  0.26 

1419   4.00 

27 

14    6  54.63 

9.886 

12  50  52i0 

50.0^ 

16  3187 

0J21 

.16   7.95* 

1  0.36 

14  23   0.65 

28 

14  10  45.63 

9.866 

1311   2!3 

50.1^ 

16  8:81 

0.100 

16  8.21 

1  6.47 

1426  57.11 

29 

14  14  38.61 

9.898 

13  81   0«3. 

49.64 

1612.99 

O.X58 

.10  8.46 

1  6.68 

14  30  63.06 

30 

1418  31.16 

9.761 

13  50:45.3 

49.11 

1016,39 

0425 

16   8.71 

1  6.09 

14  34  50.22 

31 

14  22  25.10 

9.764 

-14 10 17.7 

•-48.5f 

-10 18:90 

-4.002 

16  8.96 

1  6.80 

14  38  46.77 

Nov.     1 

14  26 19.85 

9.706 

14  29  36.2 

47 .9^ 

16  20;78 

OJ068 

16  9.20 

1  6.92 

14  42  43.32 

2 

14  30 15.43 

0.888 

14  4840.8 

47.30 

16  21.76 

-0.084 

16  9.44 

1  7.03 

{4  46  39.88 

3 

14  3411.84 

9.887 

15    731:0 

46.7# 

16  21.90 

•I6J11 

10  9.68 

1  7.16 

14  50  36.43 

4 

14  38   9.to 

1 

O.9O0 

1526   6.5 

86.17 

16  21.29 

0.046 

10  9.92 

1  7.27 

14  54  32.98 

5 

14  42   7.19 

9.988 

-1544  26.8 

-^.51 

-10 19.60 

40.081 

1016.16 

1  7.08 

i4  58  29.64 

6 

14  46    6.14 

9.964 

16   2  31.5 

54.81 

10 17:28 

0.(|17 

1010.^ 

1  7M 

15   2  26.09 

7 

14  60   5.95 

IQUHO 

16  20  20.2 

44.18 

1614.00 

OJ068 

1010.62 

1  7i62 

i6  S  22.06 

-   8 

1464   6.60 

10.046 

16  87  5S.4 

48 .4# 

10  9l95 

'0J888 

'10 10.85 

1  7.74 

15  to  19.20 

.  9 

M08   8.11 

10.081 

1655   7.8* 

42.7i 

■ 

16   5101 

6;224 

:io  11.98 

1  7.86 

l5 14 15.70 

10 

15   216.48 

10.110 

-*1712   6.0 

-42.01 

-15  69;21 

^JOBO 

ll011.$l 

1  7.98 

15 18 12.81 

11 

12 

15   618.19 
l5 10 17.|5 

10.161 
10.180 

17  28  46;3 
17  46   8:7 

41 .81 

40.4 

16  5^67 
15  45U» 

OJOf 
:ej20 

.1011.54 
;iO  11.70 

1  8.10. 

1  8:2^ 

16 '82   8.87 
15  06  5.42 

13 

^514  22.f6 

10.261 

18   112.6 

400.77 

16  30.70 

0J64 

1011.99 

1  8.34 

16  00   1.08 

14 

I51828.ll: 

10.206 

18 16  87.6 

1 

08.96 

16  27A 

OJ80 

10 12.20 

1  &4^ 

160368.50 

Id 

15  2234.99 

10.2R 

-1832  28.2 

-40.10 

-16 17.88 

44.484 

.10 12.42 

1  8.67 

1507  66.00 

16 

15  26  42.40 

• 

10.880 

-1847  20.2 

• 

-47.81 

-16  o:7« 

-^0.468 

1012.63 

1  8.09 

1641  51.04 

itiflMlntimaof 


poartig  nwrtaiMi,  wi>tmelO»ilOlfq«  ihOiMitoaltotorwtf. 


SUN,  1920. 


521 


FOR  WASHDrarON  APPARENT  NOON, 

ntritwnnl 

Dtte. 

;gg; 

Var. 
Bmt. 

Atfpemit 
Xwrnation. 

Var. 

Ectastloii 
OfTllll6. 

HcakH-Appb 

Var. 

> 

dIafMtcr. 

S.T.of 

3«iii.Pass. 

M«rid. 

Dioereai 

Time  of 

MMmNooiL. 

h  m     a 

8 

•       t       n 

ft 

xa     8 

8 

/     // 

zn     8 

h  m      8 

Nov. 

16 

15  26  42.40 

10JS» 

-1847  29.2 

-ZtJfH 

-15   6.75 

40.468 

16  12.63 

1    8.69 

15  41  51.64 

17 

15  30  50.65 

10,360 

19   215.1 

36.49 

14  55.10 

0.502 

16  12.84 

1    8.80 

15  45  48.20 

18 

16  3459.71 

10.30i. 

1916  40.6 

35.63 

1442.63 

0.536 

16  13.05 

1   8.92 

15  49  44.76 

19 

16  39   9.57 

10.428 

19  30  45.3 

34.75 

14  29.36 

0.570 

16  13.26 

1    9.03 

15  53  41.31 

20 

16  43  20.24 

10.461 

19  44  28.7 

33.86 

14 15.28 

0.603 

16  13.47 

1    9.15 

15  57  37.87 

21 

16  47  31.71 

10.404 

-19  57  50.6 

-n32.96 

-14  0.41 

•fO.636 

16  13.67 

1    9.26 

16   134.42 

22 

16  51 43.96 

10.S27 

20  10  50.6 

82.04 

13  44.77 

0.668 

16  13.86 

1    9.37 

16   5  30.98 

23 

15  55  56.98 

10.560 

20  23  28.3 

31.10 

13  28.34 

0.701 

16  14.05 

1    9.48 

16   9  27.54 

24 

16   010.78 

10.fi91 

20  35  43.3 

30.15 

13  11.15 

0.732 

16  14.24 

1    9.58 

16  13  24.09 

25 

16   4  25.33 

10.622 

20  47  35.5 

20.19 

12  53.19 

0.764 

16  14.42 

1    9.69 

16  17  20.66 

26 

1<   8  40.63 

10.658 

-20  69   4.3 

-28.21 

-12  34.49 

-H).795 

16  14.59 

1    9.79 

16  21 17.20 

27 

16  12  56.68 

10.AK8 

2110   9.5 

27.23 

12 15.05 

0.825 

16  14.76 

1    9.89 

16  25  13.76 

28 

1«  17  13.46 

10.713 

21  20  50.9 

26.22 

1154.89 

0.855 

16  14.92 

1    9.99 

16  29  10.32 

29 

16  21  30.95 

10.743 

2181    7.9 

26.20 

11 34.02 

0.884 

16  15.08 

1 10.08 

16  33   6.87 

9e 

1^  25  49.15 

10.772 

2141   0.4 

24.17 

11 12.44 

0.913 

16  15.23 

1 10.17 

16  37   3.43 

Btoc. 

1 

16  30   8.02 

10.800 

-21  60  28.1 

-23.14 

-10  50.18 

40JM1 

16  15.39 

1 10.26 

16  40  59.99 

2 

16  34  27.56 

10.828 

21  59  30.7 

22.09 

1027.26 

0.960 

16  15.53 

110.35 

16  44  56.54 

3 

16  38  47.75 

10.854 

22    8   7.9 

21.02 

10  3.69 

0.994 

16  15.67 

1 10.43 

16  48  53.10 

4 

D6  4B   8.55 

10.979 

22 16  19.4 

19.94 

9  39.52 

1.019 

16  15.81 

1 10.51 

16  52  49.66 

5 

16  47  29.94 

10.903 

22^4   5.1 

18.86 

9 14.75 

1.044 

16  15.94 

1 10.58 

16  56  46.21 

6 

m  51  51.90 

10.926 

-22  81  24.5 

-17.76 

-  8  49.41 

+1U)67 

16  16.P7 

110.65 

17    0  42.77 

7 

li6  56  14.39 

10.947 

22  38  17.5 

16.66 

8  23.55 

1.088 

16  16.20 

1 10.72 

17    4  39.33 

8 

17   0  37.40 

10.968 

22  44  43.9 

16.54 

7  57.19 

1.108 

16  16.82 

1 10.78 

17    8  35.88 

9 

W    6   0.87 

10.967 

22  60  43.5 

14.42 

7  30.35 

1.128 

16  16.43 

110.84 

17  12  32.44 

16 

17    9  34.78 

11.006 

22  66  16.0 

18.29 

7   3.07 

1.145 

16  16.53 

110.90 

17  16  29.00 

11 

1^  13  49.09 

11.021 

-23    1  21.3 

-12.15 

-  6  35.38 

+1.161 

16  16.65 

1 10.96 

17  20  25.56 

li 

17  18  13.78 

11.086 

28    5  59.2 

11.00 

6   7.33 

1.176 

16  16.76 

1 11.01 

17  24  22.11 

13 

li7  22  38.81 

11.049 

2810   9.6 

9J5 

S  88.94 

1.189 

16  16.86 

111.05 

17  28  18.67 

14 

17  27   4.14 

11.061 

23  13  52.4 

8.70 

510.24 

1.201 

16  16.96 

111.09 

17  32  15.23 

16 

17  81  29.74 

11.072 

2317    7.4 

7.84 

4  41.'28 

* 

1.312 

16  17.06 

1 11.13 

17  36 11.79 

16 

17  36  56.57 

11.061 

-23  19  54.4 

-6.88 

-  412.08 

•f  1.220 

16  17.16 

1  11.16 

17  40   8.34 

17 

17  40  21.60 

11.088 

23  22  13.4 

6.fl 

3  42.70 

1.227 

16  17.24 

1 11.18 

17  44   4.90 

18 

17  44  47.80 

11.094 

23  24   4.2 

4.08 

3  13.14 

1.284 

16  17.33 

111.20 

17  48   1.46 

19 

17  40 14.12 

11.099 

28  25  26.9 

f.86 

2  43.46 

1.289 

16  17.-^) 

111.22 

17  61  58.02 

26 

17  5a  40.58 

11.102 

28  ^  21.6 

IM 

218.68 

1.M2 

W  17.47 

111.24 

17  65  64.57 

21 

17  56   7.01 

11  .KM 

-23  26  47.7 

-  0.81 

-  143.84 

+1.244 

16  17.54 

1 11.25 

17  69  61.13 

2fi 

]J8   2  33.51 

11.104 

23  26  45.7 

+  0.67 

1 13.98 

1.2(4 

16  17.60 

1 11.25 

18   3  47.69 

23 

W   7  O.Ol 

11.103 

28  26  15.4 

1.85 

0  44.12 

1.243 

16  17.66 

111.25 

18    7  44.26 

24 

]J81126;48 

11.101 

28  25  16.8 

ZJK 

-014:29 

i;d*i 

16  17.71 

111.26 

18  11  40.80 

25 

1815  52.88 

UJQ98 

2808  49.9 

4J1 

+  Q  16e47 

l.»8, 

1617.76 

111.24 

18  16  37.36 

26 

IB  20  19.19 

11.094 

-28  {21  54.8 

+  5JW 

+  045.16 

+1.234 

16  17.79 

1 11.23 

18  19  83.92 

27 

ll8  24  45.39 

11.089 

23  jt9  81.5 

6.56 

114.71 

1.229 

16  17.81 

1 11.21 

18  23  80.48 

28 

liB  39  11.44 

1U)B2 

28  |L6  40.1 

7.2S 

144.12 

1J82 

1617^ 

1 11.18 

18  27  27.0S 

29 

IB  »  37. 31 

U^4 

23  p.d  20.5 

■8  JO 

218^ 

1JI4 

1617.86 

1U.15 

18  31 23.59 

^ 

SO 

18  38  2M 

IUQ6^ 

28,988.0 

lOM 

242^ 

IJOS 

16 17.87 

111.12 

18  36  20.16 

31 

IB  42  28.41 

11.054 

-23   517.7 

+11.22 

+  311.18 

1 — ; — 

+1.194 

16  17.87 

111.08 

18  39  16.71 

Nois.~For  maan  time  interval  of  semidiameter  passing  meridian,  subtract  O'.IO  from  the  sidereal  interval. 
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MOON-CULMINATIONS,  1920. 


FOR  TRANSIT  OF  MOON'S  CENTER  OYER  XHB  MERIPIAN  OF  'W^HINGTON. 


Date. 

• 

1 

Wash. 
Mean 

Time. 

Var. 

of 
Long. 

Itii^t 

Aflbenslon 

of 

Center. 

Var. 

of 
Long. 

Oeooentrio 

DeeUnation 

of 

Center. 

Var. 

of 
Long. 

8.T» 

of 

amid. 

Pa8» 

i^iaa. 

O«oc«i- 

trio 
Semldl- 
ameter. 

taSa 

Hori. 

lontal 

Puallaz. 

TJmbe. 

b    m 

m 

h  m     s 

8 

•      1       n 

It 

8 

1        n 

/     tt 

J 

Jan.  1 

u 

816.99 

2.433 

25835.04 

156.21 

+173420.7 

+  447.1 

71.88 

1624.5 

60  7.4 

L 

s. 

1 

L 

2046.62 

2.505 

3  30 16.05 

160.54 

185442.8 

354J 

72.88 

1629.4 

6025.4 

2 

U 

917.05 

2.565 

4  245.26 

164.18 

195515.1 

249.1 

73.65 

1633.4 

6040.1 

1 

s. 

2 

L 

21 48.11 

2.609 

4  35  52.30 

166.80 

203343.3 

134.2 

74.28 

1636.4 

6051.0 

3 

U 

10 19.57 

2.631 

5  923.25 

168.13 

+204831.6 

-i-    13.2 

74.51 

1638.2 

6057.6 

L 

s. 

3 

L 

2251.15 

2.629 

543  1.75 

168.04 

203853.8 

-  100  J 

74.47 

1638.7 

6059.5 

• 

4 

U 

1122.58 

2.604 

61630.61 

166.54 

20  5  0.4 

228.6 

74.11 

1637.9 

6056.4 

L 

s. 

4 

L 

23  53.57 

2.558 

64833.62 

103.78 

19  758.8 

340.0 

73.46 

1635.7 

6048.4 

5 

U 

1223.91 

2.496 

7  2157.13 

160.01 

+174946.1 

-439.9 

72.57 

1632.2 

6035.6 

II. 

s. 

6 

L 

053.42 

2.422 

7  5331.08 

155.56 

161257.0 

525.8 

71.52 

1627.5 

6018.4 

6 

U 

13  22.01 

2.342 

824  9.37 

150.78 

142029.8 

596J 

70.39 

1621.8 

59  57.4 

II. 

s. 

7 

L 

149.63 

2.262 

85349.65 

145.95 

12 15  32.6 

650.8 

69.28 

1615.2 

5933.3 

7 

U 

14 16.31 

2.186 

92232.85 

141  JO 

+ia  110.4 

-690^ 

68.10 

16  8.0 

50  6.7 

n. 

s. 

8 

L 

242.09 

2.113 

95022.35 

137.02 

74018.3 

716.1 

67.06 

16  0.8 

5838.5 

8 

U 

15   7.07 

2.060 

101723.23 

133.22 

51535.6 

729.1 

66.12 

15  52.4 

58  9.4 

II. 

s. 

9 

L 

331.34 

1.996 

104341.75 

129.97 

24923.4 

731 J 

65.31 

1544.4 

5740.1 

9 

U 

1555.02 

1.952 

11  024.69 

127.39 

+  02345.1 

-733.7 

64.64 

1536.5 

571L2 

II. 

s. 

10 

L 

418.22 

1.917 

113439.07 

125.20 

-  15932.7 

707,9 

64.12 

1528.9 

5643.3 

10 

U 

1641.07 

1.802 

115031.82 

123.69 

41857.7 

685.0 

63.74 

1521.7 

5616.9 

II. 

s. 

11 

L 

5  3.67 

1.876 

1224  9.64 

122.71 

633  9.9 

655.9 

63.49 

15 15.0 

55  52.4 

11 

U 

17  26.12 

1.868 

124838.75 

122.23 

-  84068.5 

-681J 

63.38 

15  9.0 

5630.1 

n. 

s. 

12 

L 

548.52 

1.867 

1313  4,93 

122.21 

104119.8 

681.6 

63.38 

15  3.5 

56 10.1 

12 

U 

18 10.96 

1.874 

13  37  33.25 

122.58 

123315.2 

687.0 

63.47 

1458.7 

5452.7 

II. 

s. 

13 

L 

633.51 

1.885 

14  2  8.15 

123.29 

141549.9 

488.0 

63.6(^ 

1454.8 

5438.0 

13 

U 

18  56.23 

1.008 

142653.19 

124  J» 

^154811.3 

-484.8 

63.90 

1451.5 

5426.0 

II. 

s. 

14 

L 

7 19.16 

1.922 

145151.12 

125.42 

17  929.2 

VHA 

64.11 

1449.0 

5416.7 

14 

U 

1942.33 

1.949 

1517  3.64 

186.68 

181855.0 

816  Jl 

64.4> 

1447.1 

5410.0 

II. 

s. 

15 

L 

8  5.76 

1.963 

154231.50 

127  «96 

191543.3 

861 J 

64.79 

1446.0 

64  6.8 

15 

U 

2029.44 

IM» 

16  814.31 

U9d6 

-195912.2 

-188U» 

65.07 

1445.5 

54  4.1 

IL 

s. 

16 

L 

853.34 

2.000 

163410.72 

130.21 

202844.7 

111.0 

65.31 

1445.7 

54  4.6 

• 

le 

U 

21 17.43 

2.014 

17  018.48 

181 UM 

204351.0 

-*    38J 

65.48 

1446.4 

54  7.3 

n. 

s. 

17 

L 

941.66 

2.028 

17  2634^2 

181.59 

204410.4 

• 

+    86.8 

65.58 

1447.6 

5411.9 

17 

U 

22  5.97 

2Jai 

175255.29 

UI1.82 

-2Q2931.4 

•f  110  J 

65.62 

1449.4 

5418.3 

u. 

s. 

18 

L 

1030.30 

2.096 

181917.00 

131.74 

105954.8 

186J 

65.57 

1451.6. 

6426.2 

18 

U 

2254.57 

2.020 

184535.94 

181.37 

191533.4 

3f8.0 

65.44 

1454.1 

5436.6 

n. 

s. 

19 

L 

11 18.75 

2.009 

19 11 48.77 

130«74 

181652.4 

S88J 

65.26 

1457.0 

5446.0 

19 

U 

2342.78 

1.096 

1937  62.80 

129.93 

^17  429.6 

+  894  J 

65.0$ 

15  0.0 

6457.4 

20 

L 

12   6.63 

1.980 

20  346.19 

138.06 

153913.4 

4i7.0 

64.79 

15  3.4^ 

6S  9.7 

21 

U 

030.30 

1.964 

202928.12 

128.01 

14  2  2.6 

618J 

64.54 

16  7.0 

6622.7 

21 

L 

12  53.77 

1JM9 

205458.80 

127.12 

1214  4.5 

664J 

64.32 

1510.7 

563(U 

22 

U 

117,08 

1.986 

212019.53 

136  J7 

-101«33.4 

-I- 090.3 

64.14 

15 14.5 

668ft.3 

1 

s. 

22 

L 

1340.26 

ISA 

214532.58 

136.80 

81050.2 

d46J 

64.02 

1618.4 

6d  4.7 

23 

U 

2  3.37 

13H 

221041.20 

135  J6 

55820.1 

onj 

6S.98 

1622.4 

5619.6 

L 

s. 

23 

L 

1426.48 

isaa 

223549.46 

136.81 

34093.0 

690.6 

64.01 

15:26.6 

W^^ 

24 

U 

249.65 

1.987 

23   1  2.13 

126  JO 

^  119  2.7 

+  714.1 

64.24 

1530.7 

5650.0 

t 

s. 

MOGN-CULMINATIONS,  1920. 
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FOR  TRANSIT  OF  MOON'S  OENTER  OVER  TSLB  MERIDIAN  OF  WASHINGTON. 


Date. 

1 

Wash. 
Mean 
Time. 

Var. 

Hmir 

of 
Long. 

Rl^t 

Aaeanekn 

of 

Center. 

Var. 

Hoar 

of 
Long. 

Oeooeoirkb 

DedinatiQn 

of 

Center. 

Var. 

Hour 

of 
Long. 

8.  T. 

of 
SemJd. 

Paa»- 
^Me- 
rioian. 

Goocen- 

trlc 
SemicH- 
asieter. 

Equa- 
torial 
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144.06 

11 27 18.4 

638J 

68.57 

16  9.3 

5911.4 

22 

U 

156.41 

2J61 

1 59 19.68 

147.12 

+132985.8 

4682.6 

69.35 

16 11.8 

5920.8 

I.          S. 

22 

L 

1427.09 

2J81 

229  8.22 

160.12 

151931.3 

514.6 

70.11 

1613.7 

5927.5 

23 

U 

266.36 

2^77 

25921.49 

162.88 

165441.7 

435J 

70.81 

16 14.8 

5981.7 

I.          S. 

23 

L 

1524.12 

2.410 

83010.48 

166  JO 

181257.3 

345J 

71.40 

1616.a 

5983.5 

24 

U 

868.29 

2wM5 

4  123.95 

166.98 

+191229.8 

4248.4 

71.85 

1615.2 

5933.0 

L          S. 

24 

L 

1622.78 

2.461 

48268.76 

167.90 

195157.5 

145.5 

72.11 

1614.5 

5080.5 

25 

U 

462.29 

2.463 

5  480.33 

158.01 

20  M)  30.6 

4  30.8 

72.17 

1613.3 

5926.1 

I.          S. 

25 

L 

1721.79 

2.461 

586  8.44 

167  J6 

20  753.6 

-66.7 

72.01 

16 11.7 

5920.1 

26 

U 

561.07 

2.420 

6  728.05 

156  Jl 

+104425.9 

-168.2 

71.65 

16  9.7 

5912.8 

I.      N. 

26 

L 

1819.97 

2J80 

63820,10 

163.60 

19  058.4 

265.3 

71.12 

16  7.3 

60  4.3 

27 

U 

648.37 

2JM4 

7   847.30 

160  J7 

175849.0 

854.» 

70.45 

16  4.7 

5864.8 

I.      N. 

27 

L 

1916.19 

2.28ft 

73889.40 

147.78 

163937.6 

435.4 

69.68 

16  1.9 

6844.5 

28 

U 

743.38 

2J00 

8  753.39 

144  JM 

+15  519.1 

-605.9 

68.87 

1668.9 

5888.4 

L      N. 

28 

L 

20  9.92 

2486 

83628i42 

.141.31 

131757.9 

666.8 

68.04 

1666.7 

6821.6 

29 

U 

836.83 

2.184 

9  425.44 

138.28 

111942.9 

614.8 

67.28 

1(62.3 

58  9J2 

I.      N. 

29 

L 

21   1.16 

2J067 

98146.93 

186.40 

91243.9 

658.2 

66.40 

1(48.8 

6756.2 

30 

U 

925.93 

2J046 

96686.46 

132.01 

+  660  9.3 

-68Ow0 

«6<82 

1646.1 

67^.6 

I.      N. 

30 

L 

2160.26 

2.010 

102466.36 

100.81 

441  3.7 

006^ 

«.24 

1641.2 

5728.5 

81 

U 

10 14.21 

1.062 

106067.39 

120.11 

+  22027.7 

7D6.0 

64.77 

1637.2 

5718.9 

I.      N. 

31 

L 

2237.86 

1.061 

111638.47 

127.81 

-0  043.7 

7D4J    64.41 
-698.7    64.16 

1633.1 

6668.8 

(            Apr.  1 

U 

11  1.29 

1J46 

1142  6.49 

126.96 

U  2204a7 

1628J 

6648.3 

I.      N.5. 

A|».  1, 

irprfw 

UvelUamliwti 

ono(6.( 

>".40l 
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MOON-CTJLMINATTONS,  1920. 


FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  ICQRIDIAN  OF  WASHINGTON. 


Date. 

f 

1 

Wadi. 
llwn 

Timt. 

Var. 

aoai 

of 
Long. 

RiSht 

AfliMDrfon 

of 

Canter. 

Var. 

Hour 
of 

Qaaeetttrfo 

DanHnatien 

of 

Center. 

Var. 

Hoar 
of 

liOlDg. 

B.  T. 
Of 

Semld. 
Faae- 
tax  Me- 
ridian. 

Oeooon- 

tric 
demidl- 
ametar. 

Eqqa- 
toHii 
Hori- 
aontal 
PareUax. 

BilAt 

h     m 

m 

b  m     a 

t 

1 

ft 

a 

f     tt 

♦      w 

Apr.  1 

u 

11   1.29 

1.M6 

1142  6.49 

126.93 

-  22040.7 

-498.7 

64.16 

1628.9 

6648.8 

L      JS.8. 

1 

L 

2324.58 

1.987 

12  726.09 

126.41 

43738.7 

674.6 

64i>l 

1524.6 

6627.6 

2 

U 

1147.80 

1.9M 

123241.55 

126  J3 

64959.7 

647.6 

63.96 

1520.3 

6611.8 

L      N.8. 

3 

L 

0U.02 

1.986 

125756.63 

13644 

85611.1 

618.1 

63.90 

1516X) 

6666.0 

3 

U 

1234:28 

1.M3 

132314.50 

126.68 

*10544t2 

-6n.8 

64.08 

1511.8 

664D.6 

11.     S. 

4 

L 

057.63 

1.960 

134887.62 

137  JO 

124429.0 

634.3 

64.23 

15  7,7 

6625.5 

4 

U 

1321.10 

1.961 

1414r  7.73 

137  J8 

1424  4.8 

470.9 

64.49 

15  8.8 

6511.2 

II.     S. 

5 

L 

144.69 

ijn 

143945w75 

138  Jl 

155230.6 

412^6 

64.63 

15  0.2 

6467.9 

5 

U 

14  8.42 

1J63 

15  531,78 

130.16 

-17  ^51.1 

-850.1 

64.82 

1466.0 

6446.8 

II.     S. 

6 

L 

282.28 

1.983 

153125.24 

129.73 

181219.5 

384.1 

66.00 

1464.0 

6486.1 

6 

U 

1456.23 

2.000 

155724.78 

130.16 

19  219.9 

315.4 

66.15 

1461.6 

6496.1 

II.     S. 

7 

L 

320.26 

2X04 

162328.54 

180.43 

193821.6 

144.8 

65.26 

1449.6 

5419.0 

7 

U 

1544.32 

2JM 

164934.26 

180.49 

-20  0  9.6 

-78.1 

65.30 

14^.2 

5414.0 

II.     S. 

8 

L 

4  8.37 

2.009 

171539.52 

130.35 

20  734.5 

^    1.1 

65.29 

1447.6 

6411.4 

• 

8 

U 

1632.37 

1.997 

174141.90 

130.01 

20  036.7 

-¥  70JS 

66.24 

1447.5 

5411.2 

II.2V.& 

9 

L 

456.29 

1.9B8 

18  739.25 

130.61 

19  39  23.4 

141.1 

65.13 

1448.1 

5413.5 

9 

U 

17  20.10 

IM9 

183329.82 

138.80 

-19  416.7 

+310.0 

64.99 

1446.5 

5418.6 

II.  N. 

10 

L 

548.77 

1.967 

185912.48 

138.31 

181533.9 

376.8 

64.82 

1461.6 

6426.4 

10 

U 

18  7.31 

1.9M 

192446.80 

137.51 

171846.9 

840.8 

64.64 

1454.5 

6436.9 

II.  N. 

11 

L 

630.71 

IM5 

195013.10 

126.89 

155927.2 

401.8 

64.48 

1458.1 

6460.1 

11 

U 

1864.00 

1.987 

201582.56 

136.89 

-143816.5 

+459.8 

64.83 

15  2.4 

56  5.9 

II.  N. 

12 

L 

7 17.21 

1.933 

204047.11 

136.06 

125557.9 

618.0 

64.23 

15  7.3 

6524.2 

12 

U 

1940.38 

1.931 

21  569.48 

136.84 

11  820.3 

663.4 

64.20' 

15 12.9 

5644.7 

n.N. 

13 

L 

8  3.57 

1.835 

21 31 13.10 

136.30 

9 11 18.8 

607.0 

64.26 

15 19.1 

66  7.2 

13 

U 

2026.85 

1.916 

215682.05 

136.98 

-  7  655.2 

4646.0 

64.38 

1525.7 

5631.4 

II.  N. 

14 

L 

850.30 

1.963 

2222  0.94 

137.97 

45820.3 

678.7 

64.62 

1632.6 

6656.9 

14 

U 

21 14.00 

1.888 

224744.86 

139.44 

23454.4 

704.3 

64.97 

1539.8 

6728.2 

n.N. 

15 

L 

938.03 

2.020 

231349.25 

131.37 

-  012  9.9 

721.6 

66.44 

1647.0 

5749.8 

15 

U 

22  2.50 

2.060 

234019.59 

188.76 

+  213  6.8 

+739.5 

66.02 

1554.2 

6816.0 

n.N. 

16 

L 

1027.49 

2.107 

0   721.40 

136.61 

43855.0 

736.7 

66.72 

16  1.1 

5841.2 

16 

U 

2253.09 

2.161 

03459.78 

139.86 

7  259.0 

711.8 

67.52 

16  7.5 

69  4.9 

II.  N. 

17 

L 

11 19.37 

2.220 

1   819.17 

148.48 

92247.8 

683.9 

68.89 

16 13.4 

5926.4 

17 

U 

2346.38 

2.283 

13222.81 

147.31 

+11363^.5 

4643.1 

69.31 

16 18.5 

5945.2 

18 

L 

1214.16 

2.846 

2  212.25 

151.03 

183840.3 

585.7 

70.24 

11122.7 

60  0.7 

19 

U 

042.69 

2.407 

23246.85 

154.70 

152859.5 

515.0 

71.13 

1625.9 

6012.5 

19 

L 

1311.91 

2.462 

3  4  3.35 

157.97 

17  349.3 

431.1 

71.93 

1628.1 

6020.4 

20 

U 

141.73 

2.606 

33555.49 

160.60 

+182039.0 

+836.5 

72.67 

1689.1 

6024.8 

I.        s. 

20 

L 

1411.98 

2.585 

4  814.21 

162  J6 

191724.1 

330J 

73.01 

1629.1 

6024.2 

21 

U 

242.49 

2M7 

44048.05 

163.10 

195236.4 

130UI 

73.22 

1628.1 

6020.4 

I.        s. 

21 

L 

1513.04 

2MI 

51324.08 

162.72 

20  529.9 

+    8.3 

73.17 

16  26.1 

6013.1 

22 

U 

848.40 

2J^16 

545^.00 

161.25 

+1966  3.8 

-103.1 

72.86 

1623.3 

60  2.7 

I.      N. 

22 

L 

16 13.37 

2.476 

6 17  50.41 

158.83 

1925  0.8 

307  Jl 

72^1 

1619.7 

5949.7 

23 

U 

442.78 

2.423 

64917.95 

155.65 

183340.6 

304.6 

71.57 

1616.6 

6984.6 

I.      N. 

23 

L 

17 11.49 

2.863 

720  3.91 

151.94 

172351.6 

891.8 

70.70 

1611.0 

5917.9 

24 

U 

589.44 

2.386 

750  3.64 

147.96 

+155741.2 

-487.9 

69.75 

16  6.2 

59  0.0 

I.      N. 

Apr.  1,  U  Defective  lUnmination  of  H.  0''.40. 
Apr.  2,  V  DeCBOtive  niumination  of  N,  0".58. 


Apr.  8»  V  DrfB0Uf«  Tlhimiiiirtoi  of  J7. 0".04. 
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FOR  THANSIT  OF  MOON'S  CKNT^ER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

i 
i 

Wtah. 

HMD 
TlIM. 

Var. 

of 
tang. 

Right 

AbcwmIod 

of 

Centir. 

Vtr. 

Hoar 

of 
Ixmg. 

Oooontric 

Deellmiti^i 

of 

Center. 

Var. 

BOOT 
Of 

Long. 

8.T. 

of 

Semkl. 

Pmb- 
rorMe- 
zlaian. 

Oeooen- 

trio 
Semidi- 
ameter. 

Equa- 
torial 
Hori- 
Bontal 
Parallax. 

Bridit 
Llmba. 

b    m 

m 

h  m     8 

8 

•     f     #/   1       II 

8 

•/     ft 

r       n 

Apr.24 

u 

589.44 

3.SM 

7  50   3.54 

147.96 

+15574X.2 

-467.0 

69.75 

16   6.2 

69  0.0 

I.      N. 

24 

L 

18  6.59 

2.S» 

8 19 15.01 

143.96 

141727.2 

832.4 

68.76 

16  1.1 

5841.4 

25 

U 

632.94 

2.1«V 

84739.02 

140.09 

122529.6 

585.8 

67.79 

1555.9 

5822.4 

I.      N. 

25 

L 

1858.55 

3.1t6 

9 15 18;30 

136.82 

1024  5.9 

636.8 

66.88 

1550.7 

'58  3.4 

26 

U 

723.49 

2.0tt 

94217;01 

133.94 

+  81527.7 

-«7.7 

66.06 

1545.6 

5744.5 

I.      N. 

26 

L 

1947.85 

2.607 

10  840.40 

130.68 

6  138.9 

678.7 

65.34 

1540.5 

57  26.0 

27 

U 

811.71 

1.V71 

109434.23 

128  .'tt 

34435.6 

680.3 

64.74 

1535.6 

57  8.0 

I.      N. 

27 

L 

20S5.18 

1.942 

11  0  4.53 

126.72 

+  1 26  6.2 

688.2 

64.26 

1530.9 

5650.5 

28 

U 

858.35 

1.922 

112517:30 

125.50 

-052  7.4 

•-087.8 

63.91 

15  26.3 

5633.7 

I.      N. 

28 

L 

21 21.34 

1.910 

115018.31 

124.76 

3  829.3 

674.7 

63.68 

1521.9 

5617.5 

29 

U 

944.21 

1.904 

121512.96 

124.43 

52128.3 

654.0 

63.56 

1517.7 

56  2.0 

I.      N. 

29 

L 

22  7.06 

1.905 

1240  6.09 

124.49 

72937.5 

626  J» 

63.55 

1513.6 

5547.2 

30 

U 

1029.96 

1.91^ 

13  5  1.93 

124.87 

-  93133.5 

-^1.9 

63.63 

15  9.8 

5533.1 

I.      N. 

30 

L 

2252.96 

1.922 

1330  3.92 

125.00 

112557.3 

551.0 

63.77 

15  6.1 

5519.7 

May  1 

U 

11 16.10 

1.9M 

135514.68 

126.32 

13 11 33.6 

504.0 

63.97 

15  2.7 

55  7.1 

I.      N./S. 

1 

L 

2339.42 

1.9&1 

142085.91 

127.28 

144712.1 

451.5 

64.21 

1459.5 

5455.3 

2 

U 

12  2.93 

1.907 

1446  8.35 

128.17 

-161148.3 

-808.8 

64.45 

1456.5 

5444.4 

/.ILiV.S. 

3 

L 

026.62 

1.981 

15115i;76 

129.05 

172424.8 

331.7 

64.68 

1453.8 

5434.6 

3 

U 

1250.47 

1.998 

158744.94 

129.79 

182412.4 

965.8 

64.89 

14  51.4 

5425.8 

II.N.S. 

4 

L 

114.45 

2.002 

16  345.86 

180.38 

191031.2 

197.0 

65.05 

U49.4 

5418.3 

4 

U 

1388.51 

2.007 

162951.82 

180.62 

-194251.8 

-126.2 

65.15 

1447.7 

5412.2 

ILiV.S. 

5 

L 

2  2.60 

2.008 

165559.67 

180.64 

20  056.2 

-54.4 

65.18 

1446.5 

54  7.7 

5 

U 

1426.67 

2.003 

17  22  6.01 

130.38 

20  437.2 

•f-  17  JS 

65.14 

1445.7 

54  4.8 

ll.N.S, 

6 

L 

250.66 

1.994 

17  48   7.57 

129.85 

195358.7 

88.7 

65.04 

1445.4 

54  3.8 

6 

U 

15 14.52 

1.982 

1814  1.42 

129.10 

-192914.7 

•f  158.4 

64.88 

1445.7 

54  4.8 

II.  N. 

7 

L 

338.21 

1.967 

183945.22 

128.18 

185048.2 

325.7 

64.68 

1446.6 

54  8.0 

7 

U 

16  1.71 

1.9S0 

19  517.37 

127.17 

17  59  9.5 

280.3 

64.45 

1448.1 

5413.5 

11.  N. 

8 

L 

425.01 

1.9S3 

193037.23 

126.16 

165455.3 

351.5 

64.21 

1450.3 

5421.4 

• 

8 

U 

1648.11 

1.917 

195545.12 

125.19 

-153846.8 

•M09.2 

63.98 

1453.1 

5431.7 

II.  N. 

9 

L 

511.03 

1.904 

202042.31 

124.88 

141129.1 

468.0 

63.78 

1456.6 

5444.6 

• 

9 

U 

17  33.80 

1.894 

204531.04 

128.79 

123350.2 

612.7 

63.64 

15  0.8 

55  0.1 

11.  N. 

10 

L 

556.49 

1.889 

21 10 14.49 

128.50 

104641.0 

558.0 

63.57 

15  5.7 

5518.0 

10 

U 

1819.16 

1.880 

213456:61 

128.58 

-  85055.5 

•f588.7 

63.59 

1511.2 

5538.4 

II.  N. 

11 

L 

641.89 

1.899 

215942.11 

124.08 

64731.8 

634.8 

63.71 

1517.4 

56  1.1 

11 

U 

19  4.76 

1.915 

222436.32 

125.04 

43733.3 

664.4 

63.96 

1524.2 

5625.8 

II.  N. 

12 

L 

7  27.87 

1.919 

224945.19 

126  jsa 

22210.6 

688.3 

64.33 

1531.4 

5652.4 

12 

U 

1951.83 

1.978 

23 15 15.03 

128.55 

-  0  243.4 

+706.0 

64.83 

1539.0 

5720.3 

II.  N. 

13 

L 

815.25 

2.016 

234112.48 

131.18 

+  21916.8 

713.5 

65.47 

1546.9 

5749.2 

13 

U 

2089.74 

2.088 

0  744.22 

134  J6 

442  4.5 

712.7 

66.25 

1554.8 

5818.4 

II.  N. 

14 

L 

9  4.91 

2.119 

03456.79 

137.92 

7  338.6 

701.0 

67.15 

16  2.7 

5847.4 

14 

U 

2130.86 

2.197 

1  256.12 

142.04 

+  92140.4 

+077.1 

68.15 

1610.4 

5915.5 

II.  N. 

15 

L 

957.66 

2.271 

13147.08 

146.51 

113834.0 

639  JS 

69.23 

1617.6 

5941.9 

15 

U 

2225.^ 

2.848 

2  182.87 

161.15 

183628.^ 

687.2 

70.34 

1624.1 

60  5.8 

II.  N. 

16 

L 

1064.02 

2.425 

23214.32 

155.74 

152724.5 

619.0 

71.42 

1629.7 

6026.5 

16 

•u 

2323.^ 

2.496 

3  349.17 

160.00 

+17  317.9 

+487.0 

72.42 

1634.3 

6043.3 

May  1,  V  l>iiB0ttroIIIttmkiatlaB«r«.  0".24. 
May  2,  U  Deftotlve  nimnination  of  /.  (^.01. 
Ifoy  2,  V  DefiBetive  Illumhiation  of  N,  if'. 11. 


nay  3,  U  Def^etlt*  Oamfaistkn  of  X  0".88. 
]iay4,U  D«lB0ttvaIllQminatkiDOf  J\r.0''.65. 
liay  5,  U  Defective  IlluxniDation  of  N.  0".ao. 
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MOON-CULMINATIONS,  1920. 


FOR  TRANSIT  OF  mXXS'B  CENTER  OVER  THE  MERIDUN  OF  WASiaNQTON. 


Date. 

1 
1 

§ 

Waah. 
Mean 

Time* 

Var. 

Hoar 

of 
Long. 

Right 

of 
Ctnter. 

Var. 

Hour 

of 
Long. 

DeelkMtiio 

of 

Center. 

Var. 

Hour 

of 
Long. 

fl.T. 

of 
fieiBid. 

Pass- 
tag  Me- 
ridfaoL 

Oooen- 
trie 

aaieter. 

Bqoa- 

Berft- 
lontal 

Parallax. 

TJiwW 

h    m 

m 

km     a 

a 

•     t      it 

it 

a 

#     »» 

t     It 

• 

Mayl6 

u 

2323.55 

SwIOft 

3  349.17 

160.00 

+17  ai7j> 

+187  JO 

72.^ 

1684.8 

6048.3 

• 

17 

L 

11 58.87 

2.656 

38611.50 

M0.01 

1821 1&6 

3«0j6 

78.26 

1687.7 

6055.7 

18 

U 

024.82 

S.60D 

4  911.95 

166.37 

19184d.6 

202.0 

78.88 

1639.7 

61  8.2 

18 

L 

1256.18 

24M 

44237.26 

167.11 

105856L5 

+U7.0 

74.28 

164(9.4 

61  5.7 

19 

U 

127.70 

2JS» 

51612.00 

167.88 

+20  53&4 

-    1.1 

74,27 

1680.7 

61  8.1 

I.      N. 

19 

L 

1359.11 

3.605 

54939.67 

166  JO 

li)  58  33.4 

U8.6 

74j00 

1687.7 

6055.7 

20 

U 

230.13 

SJ«S 

62244.51 

164.05 

1111831.3 

280.4 

73.45 

1684.5 

604S.9 

I.      N. 

20 

L 

15  0.55 

1.505 

65512.88 

160.54 

182150L7 

888.0 

72.66 

1680.2 

6028.1 

21 

U. 

330.19 

2.406 

72654.52 

156.88 

+17  6  615 

-428.7 

71.69 

1685.0 

60  8.1 

I.      N. 

21 

L 

1558.95 

2J5g 

75742.94 

161.71 

153824.1- 

501  jO 

70.61 

1619.1 

5047.5 

22 

U 

4  26.78 

2.200 

82735.34 

147.00 

IB  46  36.4 

564.6 

69.49 

1612.7 

5024.6 

L      N. 

22 

L 

1653.68 

2jn6 

85632.16 

142.40 

114828.6 

614.6 

68.40 

16  6.0 

5859.3 

23 

U 

5 19.71 

2.135 

92436.37 

188.38 

+  94138.7 

-661.7 

67.36 

1560.1 

5884.0 

L      N. 

23 

L 

1744.94 

2j072 

95152.78 

184.64 

7  2833.8 

on  .2 

66.41 

1552.1 

58  8.6 

24 

U 

6  9.48 

2.010 

101827.42 

181418 

51127.6 

602.1 

65.59 

1545.3 

5743.6 

I.      N. 

24 

L 

1833.^ 

1J76 

104426.91 

128.60 

25220.7 

607  J( 

64^90 

1538.7 

57193 

25 

U 

656.92 

1.0il 

11  958.18 

120.02 

+  038  L3 

-604.4 

64.85 

1538.4 

5656.1 

I.      N. 

25 

L 

1920.05 

1.016 

1135  8.10 

126.11 

--  1445^6 

688.4 

63.94 

1526.4 

5634.2 

26 

U 

742.93 

1.9QD 

12  0  3.22 

124.15 

35052.3 

665.3 

63.66 

1520.8 

5613.6 

I.      N. 

26 

L 

20  5.67 

ijOtt 

122449.71 

128.67 

61035.4 

640.7 

63.50 

1&15.6 

5554.5 

27 

U 

828.86 

1.001 

124983.12 

128.61 

-  81545.1 

-600.0 

63.46 

1510.8 

5587.0 

I.      N. 

27 

L 

2051i)8 

1J07 

131418.30 

138.06 

1014  8.2 

5730) 

63.52 

15  6.5 

5521.0 

28 

U 

913JI0 

1J07 

1330  9.32 

131 JIO 

12  435.3 

630.6 

63.66 

15  2.5 

55  6.4 

I.      N. 

28 

L 

2136.87 

IML 

14  4  9.33 

125.45 

134559.6 

4B2.0 

63*85 

1459.0 

5453.4 

29 

U 

10  Oj02 

ijm 

142989.54 

100.44 

-15 17  l&O 

-420.0 

64.06 

1455.8 

54413 

I.      N. 

29 

L 

2223^8 

1.055 

145444.02 

127.48 

163731.2 

8n.o 

64.33 

1458.0 

5431.6 

80 

U 

1046.94 

1.073 

152019.85 

120.48 

174545.4 

800J. 

64.57 

1450.6 

54223 

I.      N. 

30 

L 

2310.69 

1J06 

1546  7.00 

l»M 

184113.2 

214.2 

64.78 

1448.6 

5415.4 

31 

U 

1134.59 

1J0O7 

1612  3.44 

180.M 

-192815.4 

-175.7 

64.94 

1446.9 

54  9.3 

I.      N^. 

•31 

L 

2358.60 

2.004 

1638  6.35 

180.41 

.1»  51 22.4 

105  Jl 

65.04 

1445.6 

54  43 

Jiinel 

U 

1222.66 

24X)6 

17  412.29 

180.52 

20  515.6 

-88.6 

65.07 

1444.7 

54  1.1 

ILNA 

2 

L 

046.71 

34Xn 

173017.41^ 

180.20 

20  447.7 

<»-88.1 

65.03 

1444.2 

5850.1 

2 

U 

13 10.69 

1.003 

17  56 18.15 

120.76 

-1950  3.4 

+100  i> 

64J91 

1444.0 

56583 

ILNJ. 

3 

L 

134.53 

1.080 

182210.75 

188.96 

19211&3 

178.1 

64.72 

1444.8 

53593 

3 

U 

1358.18 

1.0O 

184752.36 

187.05 

183858.7 

244.6 

64.48 

1445.0 

54  2.1 

ILN. 

4 

L 

221.62 

1.013 

19 13  20.81 

126.78 

174339.3 

ao6.o 

64.21 

1446.2 

54  63 

4 

U 

1444.82 

1J28 

193834.87 

t»M 

--16  36  2.8 

4467.6 

63.92 

1447.9 

5412.7 

ILN. 

5 

L 

8  7.78 

1.904 

20  334.41 

124.88 

151656.7 

422.8 

63.64 

1450.1 

54203 

5 

U 

1530.51 

1.886 

202829.30 

123.30 

1347 13.1 

673.7 

63.89 

1458.8 

54803 

ILN. 

6 

L 

358.05 

1.071 

205254.48 

122.48 

12  746.7 

010.0 

63.19 

U56.2 

54433 

6 

U 

1615.44 

1.863 

21 17 19.86 

121.85 

-101934.5 

+661 J 

68.06 

15  0.1 

54573 

ILN. 

7 

L 

487.75 

1.858 

21 41 40.27 

121.62 

823351.5 

507.7 

68i)2 

15  4.6 

55143 

7 

U 

17  0.05 

1J»1 

22  6  0.33 

121.80 

62050.4 

628.0 

^M 

15  9.7 

55823 

ILN. 

8 

L 

522.48 

1^873 

223025.38 

122.46 

41223.5 

054.6 

68.27 

1515.4 

55583 

8 

U 

1745.00 

1.801 

2255  1.39 

128.61 

-  15022.7 

4674.5. 

68.50 

1521.7 

56163 

ILN. 

May  81,  U  DeteCtve  maMfeMtiQa  of  9.  O''.40l 
June  I,  U  DelaoUve  lUumination  of  8. 0'MO. 


Jiina2,i;Pt<MMiaiaBtnoaon»C<.r'.76w 


M00N-0TJLMINATIX)N8,  1920. 
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FOS  TRANSIT  OF  MOON'S  QENTBR  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Dttfte. 

1 

s 

Waah. 
K«aii 
Time. 

Var. 

Boot 

of 
hoag. 

• 

Aaoaoaioii 

of 

Centtr. 

Var. 

Hmir 

of 
Long. 

Dmtbmiam 

of 

enter. 

Var. 

Hoar 
of 

aT. 

of 
Somid. 
Paaa- 
bu  Me- 
ridian. 

Qeooen- 

trio 
Stamfdi- 
amoter. 

Eqaft> 
torial 
Hori- 
wmtal 
Parallax. 

Britfit 
Limbs. 

h    m 

m 

h  m     • 

B 

•    t     ft 

ft 

• 

/     // 

/     tf 

Junes 

u 

1745.00 

XMX 

2255  1.39 

138.08 

-  15922.7 

<I4744 

63.59 

1521.7 

5616.9 

II.  N. 

9 

L 

6  7.86 

IJUa 

231954.87 

13647 

-f  01457.5 

087.7 

64.05 

1628.5 

5641.8 

9 

U 

1831.12 

l.«M 

234512.69 

137.70 

23519.1 

0834 

64.66 

1535.7 

67  8.4 

II.  N. 

10 

L 

654.91 

3.007 

Oil  2.01 

130.08 

45357.1 

091.8 

65.41 

1543.3 

57  36.3 

10 

U 

19 19,33 

3.080 

03730.02 

134.14 

-f  71118.2 

•tona 

66.30 

1551.2 

68  6.2 

II.  N. 

11 

L 

744.52 

3.1M 

1  443.59 

138.31 

92517.9 

0674 

67.81 

1559.2 

5884.5 

11 

U 

20 10.57 

3.309 

13248.96 

i43.76 

113339.5 

038.0 

68.42 

16  7.1 

69  3.6 

II.  N. 

12 

L 

837.56 

2.880 

2  1 51.01 

147.08 

133350.3 

6764 

69.59 

1614.8 

5931.9 

12 

U 

21  5.54 

3.373 

2315^.72 

163.06 

+1523  3.2 

•t41S.8 

70.78 

1622.1 

5968.6 

11.  N. 

13 

L 

934.51 

3.4«5 

3  254.28 

157.66 

165822.8 

4374 

71.93 

1628.7 

6022.8 

13 

U 

22  4.43 

3.630 

33452.44 

103.04 

181653.4 

3464 

72.96 

1634.4 

6043.7 

II.  N. 

14 

L 

1035.16 

2MX 

4  739.96 

105.78 

191550.9 

341.0 

73.80 

1639.0 

61  0.7 

14 

U 

23  6.53 

3.0M 

441  &53 

108.88 

+195258.1 

+137.9 

74.38 

1642.4 

6118.1 

15 

L 

1138.29 

3.tt6 

51454.38 

109.68 

20  638.6 

+    8.1 

74.66 

1644.4 

6120.4 

16 

U 

0 10.15 

3.061 

54849.53 

10947 

1956  8.7 

*1134 

74.61 

1644.9 

6122.2 

16 

L 

1241.82 

3j83i 

62233.43 

167.78 

192143.2 

3304 

74.24 

1643.9 

61 18.5 

17 

U 

113.04 

3.570 

65549.87 

104.88 

+182434.5 

•-3S9.4 

78.59 

1641.5 

61  9.6 

I.      N. 

17 

L 

1343.58 

3.613 

72825.50 

100.97 

17.  643.7 

430.8 

72.71 

1637.7 

6055.6 

18 

U 

2 13.28 

3.4S7 

8  010.73 

150.49 

153048.3 

619.9 

71.67 

1632.7 

6037.3 

I.      N. 

18 

L 

1442.05 

8.S68 

831  0,11 

161.73 

133946.5 

687.7 

70.55 

1626.7 

6015.3 

19 

U 

3  9.87 

sjro 

9  051.92 

140.94 

+113843.6 

-4404 

69.41 

lfrl9.9 

5950.5 

I.      N. 

19 

L 

1536.75 

3JQ3 

92947.63 

142.40 

92440.5 

078.0 

68.32 

1612.6 

5923.5 

20 

U 

4  2.77 

3.134 

95751.09 

138.30 

7  627.2 

tob'i 

67.31 

16  4.8 

5865.1 

I.      N. 

20 

L 

1628.01 

3j074 

10^25  7.75 

134.03 

44437.5 

7144 

66.41 

1556.9 

6826.2 

» 

21 

U 

452.57 

3.083 

105144.09 

18144 

+  22128.2 

-;ri6.o 

65.64 

1549.1 

5787.3 

I.      N. 

21 

L 

17 16.58 

1.331 

111747.04 

139.04 

-  0  1  1.0 

7W.7 

65.01 

1541.4 

5729.0 

22 

U 

540.16 

1.340 

114323.58 

127.14 

221  5.1 

on  4 

64.52 

1534.0 

67  1.8 

I.      N. 

22 

L 

18  3.41 

1.327 

12  840,55 

135.78 

43712.0 

0084 

64.16 

1526.9 

5635.9 

23 

U 

626.44 

1.313 

123344.42 

134.94 

-  648  0.3 

-088.7 

63.93 

1520.3 

6611.8 

I.      N. 

23 

L 

1849.35 

1JW7 

125841.04 

13447 

85216.7 

000.1 

63.82 

15 14.3 

5649.6 

24 

U 

712.22 

1.307 

132335.67 

134.00 

104854.3 

6034 

63.81 

15  8.8 

5629.4 

L      N. 

24 

L 

1935.14 

1.913 

134832.75 

m.97 

123651.0 

6104 

63.89 

15  3.9 

5511.3 

25 

U 

758.16 

1.934 

141335.87 

136.69 

-1415  a.6 

-1664 

64.03 

1459.5 

5466.4 

I.      N. 

25 

L 

2021.32 

1J037 

143847.68 

130.40 

154252.6 

4104 

64.21 

1455.7 

6441.5 

.26 

U 

844.65 

1JU3 

15  4  9.80 

1^40 

165912.1 

8614 

64.41 

1452.5 

5429.7 

I.      N. 

26 

L 

21  8.17 

1JM7 

152942:80 

138.30 

18  320.6 

389.1 

64.62 

1449.9 

5420.0 

* 

27 

U 

931.85 

1.300 

155526,19 

139.01 

-18  54  37.2 

-428.3 

64.80 

1447.7 

5412.1 

I.      N. 

27 

L 

2155.69 

1491 

162118.49 

139.07 

193227.2 

164.8 

64.94 

1446.1 

54  6.1 

28 

U 

1019.63 

ijm, 

164717.35 

130.10 

19562i3 

844 

65.02 

1444.9 

64  1.8 

L      N. 

28 

L 

2243.64 

3J001 

17 13 19  J4 

13046 

20  61L5 

--134 

65.04 

1444.2 

5859.1 

29 

U 

11   7.64 

1499 

173922.18 

130.11 

-20  142.6 

+  684 

64.99 

1443.9 

6868.0 

X      N.S 

29 

L 

2331.58 

1491 

18  521.06 

139.00 

1943  2L3 

138.4 

64.86 

1444.0 

6368.4 

30 

U 

1155.41 

1479 

1&3112;92 

138.94 

191026.2 

197.1 

64.66 

1444.5 

54  0.8 

1. 77.  N. 

July  1 

L 

019.07 

1408 

185654.71 

13749 

182420.6 

3684 

64.42 

lf45.4 

64  3.6 

1 

U 

1242j53 

1446 

192224;04 

130.38 

-17262i:.8 

4«864 

64.13 

1^46.6 

64-8.2 

:   ILN. 

June  39,  U  DefBOtive  lUiimJnatloQ  of  8, 0".99. 
36097^—1920 34 


June  30,  U  Delaotive  lUamJnatioa  of  //.  O40. 
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MOON-CULMINATIONS,  1920. 


FOR  TRAKSFT  OF  IfOON'S  GENTBR  OVBB  THE  UERIDIAN  OP  WASHINGTON. 


Date. 

1 

5 

Wadi. 
Itaa 

Time. 

Var. 

of 
Long. 

Rl^t 

AaooMloa 

of 

Gintac 

Var. 

Boar 

of 
Long. 

OMoaatilc 

DMiiBBtlOll 

of 
OcBtar. 

Var. 

Hoar 

of 
Long. 

aT. 

of 

cMnm. 

Pa«- 

IngMe- 

ridJan. 

Ooooan- 

trio 
asmldl- 
amatar. 

HoH- 

wmtal 

Panllaz. 

BfMit 

h    m 

m 

h  m     • 

• 

•    »    ." 

ft 

• 

t     ft 

r      » 

July  1 

U 

1243.68 

1.045 

192224.04 

106.88 

-172621.8 

4836.0 

64.13 

1446.6 

54  8.2 

II.  N. 

2 

L 

1  5.76 

1.025 

194739.41 

136.68 

1«  14 14.4 

884.6 

68.83 

U48.3 

5414.3 

2 

U 

1328.73 

1.008 

201240.21 

134.47 

146149.0 

488.8 

63.64 

1489.4 

M21.8 

II.  N. 

3 

L 

161.47 

IJM 

20372e.89 

135.34 

IS  19  18 

488.1 

63.26 

1462.8 

5480.7 

3 

U 

1414.00 

1.870 

21  2  0^86 

133  J7 

-113666.4 

+583.1 

63.08 

1466.6 

5441.0 

II.  N. 

4 

L 

236.37 

IJKS 

212624.64 

131.68 

94633.2 

630J 

62.86 

1468.8 

6452.9 

4 

U 

1468.61 

1.651 

216041.19 

131.31 

74869.1 

608.0 

62.7a 

15  2.6 

65  6.4 

II.  N. 

5 

L 

320.81 

1.8M 

221464.91 

131.16 

64521.9 

881.4 

62.79 

15  6.6 

6521.5 

& 

U 

1543.04 

IJSO 

223910.53 

131.68 

-  88651.6 

•f6fi2,8 

62.92 

1611.2 

6638.2 

II.  N. 

6 

L 

4  6.39 

1.870 

23  833.46 

122.88 

-  1M4I.2 

608.0 

63.18 

1^16.2 

5656.6 

6 

U 

1627.96 

1.803 

2328  9.67 

125.76 

+  0«^62.7 

696.6 

63.60 

1521.6 

6616.6 

II.  N. 

7 

L 

460^ 

1.035 

2363  6»60 

135.66 

8  527.9 

678.1 

64.08 

1527.6 

5688.1 

7 

U 

17 14.10 

1.0M 

01827.89 

138.16 

+  62036.4 

•mi  .8 

64.75 

1588.8 

57  1.1 

11.  N. 

8 

L 

638.08 

2.010 

04423:37 

181  JO 

73837.3 

666.0 

66.66 

1540.4 

5726.4 

8 

U 

18  2.63 

2.076 

11068,70 

134.78 

94244.8 

683.6 

66.47 

1547.3 

6760.7 

II.  N. 

9 

L 

627.94 

3.144 

13820.08 

188.86 

114568.2 

607.7 

67.60 

1554.4 

6816.7 

9 

U 

1864.11 

2.218 

2  632.86 

148  J3 

+1341  4.4 

•f661J 

68.60 

16  1.5 

6842.9 

II.  N. 

10 

L 

721.20 

2.207 

23540,81 

148.08 

162538.7 

40SJ 

69.74 

16  8.6 

69  8.9 

10 

U 

1949.24 

2.876 

3  646.68 

163.77 

U67  8.3 

430.4 

70.87 

1616.4 

5934.0 

UN. 

11 

L 

818.20 

aAsa 

38646;43 

167  JO 

181267.1 

886J 

71.98 

1621.0 

6967.7 

11 

U 

2048:01 

2.M7 

4  8^;63 

161.30 

4-191034.2 

4388.7 

72.86 

1827.8 

6019.2 

n.N. 

12 

L 

918.55 

2.S70 

441 14.26 

164.48 

194745.6 

131.7 

73;66 

1632.8 

6087.7 

J2 

U 

2149.62 

2.606 

61421.81 

166.67 

20  246.3 

4  17.6 

74.01 

1686.8 

6062.6 

II.  N. 

13 

L 

1020.99 

2410 

64747,08 

167.41 

196432.7 

-100.0 

74.18 

1689.7 

61  8.2 

13 

U 

2262.88 

2.611 

62114.39 

166.03 

+192251.2 

•-316.4 

74.04 

1641.3 

61  9.1 

n.N. 

14 

L 

1123.66 

8.M2 

65428.19 

165.16 

182822.6 

837.1 

73.63 

1641.6 

61 10.0 

14 

U 

2354.27 

2.686 

7  27 14,61 

162  J8 

171238.2 

428J 

72.97 

1640.4 

61  6.7 

• 

15 

L 

1224.85 

2.476 

7  5022.21 

158.70 

16376^.2 

616J 

72.12 

1687.8 

6066.3 

16 

U 

068.66 

2.408 

83043:61 

164.73 

+1846611 

-680.6 

71.16 

1684.0 

6042.2 

16 

L 

1322.12 

2.337 

9   114,62 

160.44 

11^41.4 

648.7 

70.16 

1629.0 

6023.8 

17 

U 

l<tt.74 

2.266 

93064.31 

146.21 

9282Q.8 

601.1 

69.14 

1628.0 

60  1.7 

L      N 

17 

L 

14 16.53 

2^300 

96944.46 

142  Jl 

7  713.3 

718.6 

68.17- 

1616.1 

• 

5986.6 

is 

U 

242.66 

2.140 

102748;78 

188  JS8 

+  44163.8 

•^732.4 

67-29 

16  8.7 

50  9.4 

L      N. 

18 

L 

15  7.91 

2.087 

106612i32^ 

136.43 

+  216  3.0 

784.0 

66:62 

19  0.9 

6840.7 

• 

/19 

U 

332.68 

2.048 

1122  0.92 

182.76 

-  0106i0 

734*.7 

65.-87 

1562.9 

5811.4 

1.      N. 

19 

L 

J5  66.97 

2.007 

114890;72 

180.63 

23411.7 

906J 

65.86 

1544.9 

6742.1 

. 

20 

U 

420.89 

1.080 

121417:93 

138  JO 

^46860.8 

-670J 

64.96 

1587.1 

6713.4 

I.      N. 

20 

L 

1644.68 

1.061 

123968;60 

137.84 

7  52^2 

645.4 

64.67 

1529.6 

6645.8 

• 

.'21 

U 

6  7.98 

1.040 

13  627.96 

127.13 

91035l1 

608J 

64.60 

1522.5 

6619.7 

I.      N. 

21 

L 

fL731^ 

1,044 

133051J27 

126  Jl 

11  7li6 

'660J 

64.42 

1M9.9 

6655.5 

'     22 

U 

664.66 

1.044 

136612.71 

136  J2 

-^12642^.2 

-«03 

64.42 

1^  ».9 

5583.4 

I.      N. 

22 

L 

a81«;01 

1.048 

142185;81 

137.07 

1481  40 

4564 

64:49 

15  4.5 

561S.6 

23. 

U 

641.43 

1.016 

1447  3|26 

127.63 

1656  3io 

888^ 

64.60 

1460.8 

5456.3 

L      N. 

23 

L 

19  4J95 

1J66 

16128«i82 

V»J» 

1710  21.8 

816.6 

64.72 

1465.7 

6441.4 

' 

U 

U 

i788j60 

IMt 

16d817i37 

138.68 

-18l06a.4 

-^flnj 

64.86 

1462.8 

64S9.1 

I.      N. 
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FOB  TRANBIT  OF  MOON'S  GBNTER  OVER  THE  MERmiAN  OF  WA8BIN6T0N. 


jittt. 

i 

Wash. 

Uaan 

;  Time. 

Var. 

am 

of 
Long. 

Right 

Aaeentfon 

of 

Center. 

Var. 

Hotf 

of 
Long. 

QeooantiiD 

DedliMtian 

of 

Center. 

Var. 

of 
Long. 

8.T. 

of 
Semid. 

Ptas- 
ing  Me- 
ridian. 

Qeooen- 

tric 
Semldf- 
ameter. 

Equa- 
torial 
Hori- 
sontal 
Parallax. 

Bridit 
Mittha. 

h    m 

m 

h  m     $ 

8 

•      /       h 

tt 

a 

1      n 

/     // 

July24 

u 

728.69 

1.976 

153817.37 

128.68 

-181058.4 

-472.2 

64.85 

1452.8 

6429.1 

I.      N. 

24 

L 

1952.35 

1.0B4 

16  4  4.86 

129.22 

185846.0 

S05.8 

64.97 

1449.6 

6419.2 

25 

U 

816.20 

IMl 

162958.39 

129.87 

193258.9 

186  JK 

65.06 

1447.6 

6411.7 

I.      N. 

26 

L 

2040.13 

ijm 

166666.30 

120.0( 

195317.6 

-66.4 

66.10 

1446.2 

64  6.5 

26 

U 

9  iM 

» 

urn 

172166.31 

180  JO 

-195929.8 

^    4.4 

66J06 

1446.4 

64  %£ 

I.      N. 

26 

L 

21 28.05 

1.904 

17  47  66.77 

129.86 

195132.8 

75.1 

65.00 

1446.1 

54  2A 

27 

U 

9  51.95 

l.f88 

181361^ 

129^ 

192932.7 

144.8 

64.86 

1445.4 

64  3.6 

I.      N.5. 

27 

L 

22 15.74 

1.977 

183941.77 

128.88 

185345.3 

212.8 

M.67 

1446.1 

64  6.3 

28 

U 

1039^ 

1.964 

19  523J05 

128X8 

-18  436.3 

4278.3 

64.44 

1447.3 

6410.7 

I.      N.S. 

28 

L 

Sa  2.87 

1.948 

193053.76 

127  JK 

17  240.2 

840.6 

64.17 

1448.9 

5416.6 

29 

U 

11 26.16 

1.991 

196612.61 

126  j06 

154840.2 

888.8 

63.89 

1450.9 

6423.9 

I.      N.5. 

29 

L 

2349.22 

1.914 

202119JOO 

125  j08 

142326^9 

452.6 

63.61 

1458.2 

6432.4 

30 

U 

12 12.10 

1.998 

204613^2 

IMM 

-1547  57v6 

4801.4 

68.36 

1456.9 

6442.1 

/.II.N. 

31 

L 

034.79 

1.884 

21 10  67  JOS 

128  J8 

11  315v0 

644.8 

63.14 

1458.8 

6462.8 

31 

U 

1257.34 

1.874 

213631.83 

122410 

91026.3 

582.3 

62.98 

15  2.0 

66  4.6 

II.  N. 

Aug.  1 

L 

1 19.78 

1.898 

22  0  0^ 

122  J8 

7 1043.0 

613.8 

62.90 

16  5.4 

6617.1 

1 

U 

1342.19 

1.887 

222426M 

122  JO 

-  6  619,7 

4689  JO 

62.91 

15  9.1 

6530.7 

II.  N. 

2 

L 

2  4.62 

1.872 

224854.46 

122  JU 

25534.5 

667^ 

63.02 

1613.1 

6545.1 

2 

U 

1427.16 

1.884 

231328.52 

123.24 

-  04248.4 

669.0 

63.24 

15 17.2 

66  0.3 

II.N. 

3 

L 

249.88 

1.904 

233814J04 

124.42 

+  13133.3 

6734 

63.68 

1621.6 

6616.4 

3 

U 

16 12.88 

1.082 

0  316.51 

126  J» 

+  346  1.5 

4470.0 

64.05 

1626.2 

6633.4 

ILN. 

4 

L 

836.27 

1.987 

02841.62 

128  Jl 

559   1.8 

658.6 

64.63 

1631.0 

5661.1 

• 

4 

U 

16  0,12 

2.010 

06435.11 

130.80 

8  854.1 

688.6 

66.33 

1536.1 

67  9.7 

ILN. 

5 

L 

424.64 

2.061 

121  2.69 

183.85 

101851.3 

600.8 

66.14 

1541.3 

6728.9 

6 

U 

1649.61 

2.118 

148  9.16 

187.81 

+121159.2 

+670.2 

67.03 

1$46.7 

6748.6 

ILN. 

« 

L 

616.40 

8.181 

21659.16 

141  j07 

14  116.4 

520.8 

67.99 

1552.2 

58  8.8 

ft 

U 

1741.97 

2.247 

24436.65 

145  X)8 

163935.5 

460.5 

68.98 

1557.7 

58  29  J 

ILN. 

7 

L 

!  6  9.33 

• 

2.813 

314  0.06 

148  JOB 

17  445.5 

869.8 

69.96 

16  3.2 

5849.3 

i 

r 

U 

il8  87.47 

2.177 

34411.69 

158.86 

+181435.6 

4807.4 

70.88 

16  8.6 

59  9i) 

ILN. 

8 

L 

7  6^ 

2.484 

415  6^95 

156.28 

19  7   1.7 

215.0 

71.69 

1113.7 

6927.8 

8. 

U 

1935.84 

2.481 

.44640.08 

150.11 

194013.9 

115.3 

72.34 

16 18.5 

5946.2 

ILN. 

9 

L 

8  5.83 

2JU4 

5184234 

161.11 

1952444 

+    9.1 

72.78 

1^22.7 

60  0.6 

9 

U 

S»  86.12 

2.881 

551  2.94 

168.16 

+194337.6 

-^100.4 

72.90 

1626.2 

6013.7 

ILN. 

10 

L 

9  6.51 

2J81 

62329.84 

M2.16 

191235.6 

209.6 

72M 

1629.0 

6023.7 

10  U| 

2186.80 

2.A16 

66560,77 

161.16 

1820  3.5 

814.8 

72.70 

1630.8 

6030.4 

ILN. 

11 

L 

10  6.81 

2.484 

72764^1 

150.28 

17  7  8.0 

4a2i» 

72^ 

1631.6 

6033.2 

11  u 

2286.87 

JJ41 

76060,90 

106.71 

+163634.8 

-400.7 

71^69 

1631.2 

6031.9 

ILN. 

12  L 

U  6.86 

2J0O 

8a033;38 

153.64 

134740.7 

576.0 

70.84 

1629.7 

6026.6 

12  U 

2383.71 

'24I3& 

9  057«28 

150.81 

1146  4.6 

687.6 

70.03 

1627.1 

6017.0 

13   L 

!l2  i;w 

» 

2J78 

93040:69 

146.98 

93338.8 

664.3 

69.20 

1623.4 

60  3.4 

mIu 

088j99 

3.94 

95048J99 

148.88 

+  71318L9 

-716.6 

68i» 

1918.7 

5946.2 

14    L 

1254;77 

8.n3 

1028  9,28 

140.88 

44757.4 

784.7 

67.65 

1*13.2 

6926.9 

• 

15' U 

ia0j68 

2J2B 

1066  OjOO 

137.91 

+  22017.8 

789.8 

66.99 

16  7.0 

69  2.9 

I.      N. 

15   L 

1345;88 

2.090 

112320^ 

185.58 

-  0  7  ^•4 

782^8 

66.42 

1^  0.2 

6838.0 

■ 

-      16. 

Ul 

210.76 

8.088 

115016^1 

188 .« 

--232  a3 

-7154 

66M 

1)63.0 

58U.7 

L      N. 

Ja|yl7,UPi<igHia 
Jriy2^UPdbctiv» 


OtamlBtttkM  «f  a.  (f'ASL 

9ia.v\uk 


Jnlj  29,  XT  PeiNtiYe  nhnateatioB  of  A.  0».57* 
July  80^  U  DafwtlTe  JDhmiiaatka  of /.  0>.fli. 
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MOON-CULMINATIONS,  1920. 


FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

1 
j 

6 

WaBh. 
Uean 
Time. 

Var. 

Hour 

of 
Long. 

Right 
Aaoenslon 

of 
Center. 

Var. 

Hoar 

of 
Long. 

OeooentriB 

DeolinatloD 

of 

Center. 

Var. 

aoof 

of 
Long. 

8.  T. 

of 
Semid. 

Pass- 
tnc  Me- 
ridian. 

Ooooen- 

trio 
Semidl- 
ameter. 

Bona- 
OoHal 
Horl. 
lontal 
PartflBX. 

BrUbt 
Lfaiibs. 

h    m 

m 

h  m     • 

■ 

m      r       it 

t0 

9 

f     ff 

t     10 

Aug.l6 

u 

2 10.76 

2.058 

11 50 15.31 

183.66 

-  232  8.3 

-noj 

65.96 

1553.0 

6811.7 

I.      N. 

16 

L 

14  35.28 

2.032 

121649.46 

182  J2 

4623^7 

688.4 

65.60 

1545.7 

6744.7 

« 

17 

U 

259.55 

2.018 

12 '^  7.67 

180  J7 

7  655.3 

668.2 

66.33 

1598.3 

•67 17.7 

I.      N. 

17 

L 

1523.62 

2.000 

13  914:30 

130  JO 

91327.1 

611.1 

66.15 

1681.0 

5661.1 

18 

U 

347.57 

1.002 

13  35 13.35 

120.71 

-1110  56.2 

-462.0 

66.06 

1^24.1 

5625.6 

I.      N. 

18 

L 

16 11.45 

1.968 

14  1  8.22 

120.48 

126815.8 

500.5 

66.08 

15 17.5 

66  1.6 

19 

U 

435.30 

1.088 

1427   1.62 

120.45 

143429.7 

462  jO 

65.04 

15 11.4 

5639.2 

I.      N. 

19 

L 

1669.16 

1.000 

146265.^60 

120US6 

165849.8 

800.8 

66.09 

15  6.0 

5619.1 

20 

U 

533.06 

1.098 

151851.43 

120.76 

-171036.5 

-«26.6 

65.15 

11  1.2 

55  1.4 

I.      N. 

20 

L 

1746.99 

1.006 

154449.66 

190.06 

18  917^8 

260.0 

66.20 

1457.0 

6416.1 

'     Si 

U 

610.96 

1.000 

161050.16 

180.12 

18542r.7 

101.4 

66.24 

1468.6 

6483.6 

I.      N. 

21 

L 

1^34.96 

2.000 

168652.15 

180.20 

192548.1 

121.8 

65.^ 

1450.8 

6428.6 

22 

U 

658.96 

1.000 

17  254.36 

180.16 

-1943  7.4 

-51J( 

66.22 

1448.8 

5416.3 

I.      N. 

22 

L 

1922.93 

1.006 

172855.14 

120  J6 

194621.6 

•l>10.0 

66.16 

1447.6 

6411.6 

23 

U 

746.86 

1.00O 

175452.62 

120.60 

193633.8 

88.8 

66.03 

1447.1 

54  9.8 

I.      N.S. 

23 

L 

2010.69 

1.082 

182044.08 

120  JO 

191054.6 

157.6 

64^ 

1447.2 

5416.3 

■ 

24 

U 

884.41 

1.071 

184630J33 

128.45 

-183242.2 

42B4J 

64.67 

1448.0 

6413.2 

I.      N.S. 

24 

L 

2057.99 

l.OSO 

1912  7.36 

127.71 

174122.6 

280.7 

64.44 

1449.4 

5418.2 

• 

25 

U 

921.42 

1.046 

193735.07 

126.01 

163728.8 

80.0 

64.20 

1461.3 

6426.2 

I.      N.S. 

•        25 

L 

?1 44.68 

1.032 

20  263X)4 

IMM 

152140.9 

407.4 

68.05 

1456.7 

5484.1 

26 

U 

10  7.79 

1.019 

2028  1,46 

125.32 

-135446:4 

4460.0 

63.72 

1456.6 

6444.6 

I.      N.S. 

26 

L 

2230.75 

1.008 

2053  1.18 

194  j06 

121738.6 

600.6 

68.62 

1456.8 

6456.8 

27 

U 

1053.59 

1.800 

211763.76 

124J4 

103117.6 

563.0 

63.36 

15  3.3 

66  0.2 

I.      N.S. 

27 

L 

2316.35 

1.804 

21424137 

123.83 

83649.4 

iOO.6 

63.26 

15  7.0 

6623.0 

28 

U 

11 39.08 

1.804 

22  726.79 

123.78 

-  63526^5 

44B2.1 

63.94 

15 11.0 

5687J^ 

1.      N.5. 

29 

L 

0  1.^2 

1.808 

223213^ 

124  j03 

42823^6 

647.0 

63.30 

15 15.1 

66624 

29 

U 

1224.64 

1.007 

2257  4.86 

124.61 

217  7il 

664.6 

68.46 

1519.3 

66  7.9 

II.  N. 

30 

L 

047.62 

1.023 

2322  5.48 

125.55 

-  0  3  44 

074.5 

63/71 

1528.6 

6623w6 

« 

30 

U 

13 10.82 

1.045 

234719.71 

126.88 

4^  212m0 

4676.4 

64.07 

1527.7 

6680jO 

'  II.  N. 

31 

L 

134.33 

1.074 

0 12  52.23 

128.60 

42655.9 

680.7 

64^ 

1582.0 

66N.6 

■  ' 

31 

U 

1358.22 

2.000 

03847J66 

180.70 

63927.7 

654.0 

66.12 

U36.2 

67  9.8 

II.  N. 

Sept.l 

L 

222.66 

2.050 

1   510J55 

133.17 

84754.8 

688  JO 

66.77 

1540.2 

6724.8 

1 

•u 

1447.43 

2.006 

132   5.01 

185.06 

+106021.1 

4503.0 

66.51 

1144.2 

6789.6 

II.  N. 

2 

L 

312.88 

2.146 

15934.51 

180  JOO 

124447.9 

548.8 

67.31 

1546.2 

&764i> 

• 

2< 

U 

1588.95 

4.200 

22741<58 

U2M 

142912.8 

490.6 

68.14 

1562.0 

56  8.0 

II.  N. 

3 

L 

4  5.67 

2.254 

25627.44 

145.44 

16  13a8 

4283 

66.07 

1665.7 

66814 

3 

U 

1633.03 

2J06 

32561«70 

148.57 

+17195^2 

•t«3.2 

60.76 

1569.S 

a64.7 

II.  N. 

4 

L 

6  0.99 

2453 

36562.11 

U1.44 

1822 1&7 

100.4 

70*47 

li  2.7 

6847.2 

t 

4 

U 

1729.48 

2.304 

42624.46 

183.86 

19  7  716 

in.o 

71i06 

16  6.9 

6858.0 

II.  N. 

5 

L 

568^ 

2.424 

46722^53 

155.70 

1933  4^0 

4  80.6 

71.50 

If  8.8 

50  94 

5 

U 

1827.61 

2.443 

52888J50 

156.88 

-1-1939  ao 

•.20.S 

71.'77 

1611.6 

5019.6 

II.  N. 

6 

L 

656.97 

2.440 

6  0  3.42 

157.10 

192450.1 

122.5 

71.84 

161S.6 

5088.0 

6 

U 

1926.83 

2.442 

63127.93 

156.77 

1850 12.1 

2B3;8 

71i72 

1615.7 

6984.9 

II.     S. 

7 

L 

'765.63 

2.423 

7  242J99 

155.68 

17554a3 

810.8 

71/42 

1617.0 

50804 

7 

U 

^24.44 

2J04 

73340:60 

158.80 

-M64244;0 

-400.6 

70.97 

16 17.8 

60424 

.  11.     & 

Anff.28,U'I>e5Miiv#IIIiiminatio«ioC5. 0^^.48. 
Aog.  H;  IT  IMwCflTODhinibiation  of  N.  ff'.l&, 
Aug.  25,  U  Defective  Iltummation  of  N.  0".94. 


An<.  26. 0^PB»D»lf»IHaM4tnaHMi  of  If.r'JBL 
Aug.  27;  XT  Drf^iTO  IlliaalBittfln  of  If.  V*M. 
Aug.  2S,  U  Defective  liiumination  otS.  if' JO, 
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FOR  TRAMHT  OF  MOON'S  GBNTES  OVBR  THE  MERIDIAN  OF  WA8HINQT0N. 


]>at«. 

1 

WMb. 
Ufa 

Tim*. 

Var. 

Hoar 
of 

LODf. 

AaMnriQn 

of 
Center. 

Var. 

aoor 

of 
Long. 

OMOOBtrfc 
DwdiMtidn 

Of 

Canter. 

Vv. 

Honr 

of 
Long. 

or 

SemM. 
TiSiaiL 

Oeocen- 
tiio 

ainetor. 

Eqaa- 
Mfftel 
Hori. 
lontal 
Parallax. 

• 

Bildit 
Tinlba. 

li    m 

m 

h  m     6 

■ 

• 

II 

■ 

#     f* 

#     »» 

Sept.  7 

u 

2084.44 

SJM 

73340JOO 

163.83 

+1642440 

-400.6 

70.97 

1617.8 

5942.8 

II.     8. 

8 

L 

iSZM 

2J$Si 

8  414.40 

161.63 

151232.7 

'480.6 

70.41 

16 18.0 

5048.3 

8 

U 

21 2i.«e 

$Sit 

8  M  19.88 

143.10 

132711.1 

601.1 

60.78 

1617.4 

5041.8 

II.     S. 

9 

L 

948.68 

« 

».m 

9  354^1 

146  J7 

112853.5 

6133 

69.11 

1616.1 

6086.6 

'9 

U 

22 15.64 

3jn 

93257J61 

148  J6 

+  920  6.0 

-666.6 

68.44 

16 14.0 

6028.8 

11.     S. 

10 

L 

1042.03 

$.m 

10  130.11 

141.43 

7  320.9 

633.4 

67.80 

llll.l 

6018.8 

10 

U 

23  SM 

2.ltD 

102934.15 

133.31 

44112.1 

720.0 

67.22 

16  7.6 

60  5.1 

11 

L 

1133.66 

2.U7 

105712.81 

WM 

+  21610.2 

738.8 

66.72 

19  8.3 

6848.4 

11 

U 

2358.90 

a.«o 

112489.67 

186.61 

-  0  919.7 

-734.8 

66  JO 

1658.4 

6881.4 

12 

L 

1223.84 

a.M8 

11 51 28.«0 

184  JO 

233  1.6 

710.4 

65.97 

1558.0 

6811.5 

13 

U 

048.55 

a.^! 

121813.46 

• 

188  J6 

4524914 

-666.0 

65.72 

1647.1 

5760.1 

13 

L 

1313.09 

9.tt» 

124447.91 

182.68 

7  649,1 

662.6 

66.65 

1541.0 

5727.8 

• 

.      14 

U 

1 37.51 

3.M1 

13 11 15  J8 

182.06 

-  91318;3 

-611.1 

66.45 

1534.8 

57  4.0 

I.      N. 

14 

L 

14  1.85 

a.687 

133738.01 

U1.73 

111047.6 

663.7 

65.41 

1528.6 

5641.9 

15 

U 

226.15 

%.9» 

14  358.50 

U1.67 

125759.5 

606.8 

65.41 

1522.4 

6619.4 

I.      N. 

15 

L 

1450.45 

2.9m 

143018.87 

181.64 

143848.6 

443  jO 

65.44 

15 16.5 

5557.8 

16 

U 

3 14.74 

2.086 

145638.15 

181.66 

-155721.1 

-8S6.7 

65.48 

1511.0 

5537.5 

I.      N. 

16 

L 

1539.03 

3.«K 

152258.09 

181.6^ 

17  754.1 

813.8 

65.51 

15  5.9 

5518.8 

17 

U 

4  3.32 

a.QM 

154917.71 

181.60 

18  455.4 

380.6 

65.52 

15  1.3 

56  2.0 

I.      N. 

17 

L 

1627.59 

3.091 

161536.02 

181.44 

1848  2.5 

180.4 

66.50 

1457.4 

5447.5 

18 

U 

451.81 

3.016 

164151.66 

181.16 

-1917  2.3 

-103.6 

65.45 

1454.1 

5435.5 

1.      N. 

18 

L 

17 15.96 

3.003 

17  8  3.00 

U0.73 

193150.5 

-88.6 

65.85 

1451.5 

6426.0 

19 

U 

540.02 

1.309 

1734  8.86 

180.16 

193230.7 

-I- 81.7 

66.21 

1449.7 

5410.8 

I.      N. 

19 

L 

18  3.94 

l.OtiO 

18  0  6.11 

133.46 

19 19 13.9 

100.8 

65.03 

1448.6 

5416.3 

20 

U 

627.72 

1.97S 

182554.91 

138.67 

-1852 18.1 

•f  168.3 

64.82 

1448.3 

5414.1 

I.      JV.S. 

20 

L 

1851.33 

1.961 

185138.78 

137.81 

1812  6.7 

388.3 

64.58 

1448.7 

5415.7 

21 

U 

7 14.77 

1.346 

1917  2.22 

136.33 

1719  9.2 

236.8 

64.38 

1449.9 

5420.0 

I.        s. 

21 

L 

19  38.03 

1.382 

194220.29 

136.09 

161359i» 

866.3 

64.08 

1451.7 

5426.8 

22 

U 

8   1.14 

1.313 

20  728.68 

116.38 

-145718.1 

•Kll.l 

63.85 

1454.2 

5436.1 

I.        s. 

22 

L 

2024.11 

1.903 

203228.67 

131.70 

132947.7 

463.3 

63.65 

1457.4 

5447.7 

23 

U 

846.96 

1.301 

205722.16 

134.35 

115217.4 

611.0 

63.50 

16  1.1 

55  1.3 

I.        s. 

23 

L 

21  9.75 

1.806 

21 22 11.60 

134.08 

10  541i4 

664.3 

63.41 

15  5.3 

5516.6 

24 

U 

932.53 

1.833 

2147  0.01 

134.06 

-  81059.5 

+633.0 

63.39 

15  9.9 

6538.4 

I.        s. 

24 

L 

21 55.34 

1.906 

22 11 50.84 

124.44 

6  9173 

634.0 

63.46 

15 14.8 

5551.3 

25 

U 

10 18.26 

1.316 

223647.99 

136.14 

4   149.6 

643.6 

63.62 

15 19.9 

5610.1 

I.        s. 

25 

L 

2241.35 

l.flM 

23   155.62 

136.13 

-  14956.0 

666.1 

63.87 

1525.1 

5629.3 

26 

U 

11  4.60 

1.366 

232718.18 

137.68 

+  02453J0 

4673.7 

64.23 

1530.4 

5648.6 

I.      N.8. 

26 

L 

2328.36 

1.966 

2353  0.19 

120.44 

24059.1 

600.8 

64.69 

IS  35.6 

57  7.6 

-     27 

U 

1152.42 

2.024 

019  6.14 

181.61 

45684.7 

678.4 

65.24 

1540.6 

57  26.1 

I.II.KJS. 

28 

L 

016.1^ 

2.006 

04540.26 

184.18 

7  943,1 

666.1 

65.88 

1545.4 

5743.6 

28 

U 

1242.01 

2.112 

11246.86 

136.08 

+  91820J2 

+«8.2 

66.60 

1549.8 

58  0.0 

II.  N. 

29 

L 

1   7.65 

2.162 

14027.47 

183.36 

112015.5 

663.2 

67.38 

1553.9 

5815.0 

' 

29 

U 

13  33.91 

2.214 

2  845.63 

143.03 

13 13 14.7 

638.8 

68.19 

1557.6 

5828.4 

II.  N. 

30 

L 

2  0.80 

2.266 

23741.43 

146.20 

1455  3.3 

477.4 

68.98 

16  0.8 

5840.2 

30 

u. 

1428.29 

2.316 

3  713.85 

143.10 

+162330.0 

4406.6 

69.73 

16  8.5 

5850.3 

II.  N. 

8opt.30,UDefeotlyaIIltimlMtianofiV:0''.6a.        8ept.37,n  DofeotivallhiinJnationof /.0>.00. 
Sept.  20,  U  DefBetive  niumiiiatian  of  K  0".28.         Sept.  37,  U  Oefeetive  lUamlnation  of  8. 0".78. 


534 


MOON-CULMINiVTIONS,  1920. 


FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Date. 

s 

Wash. 

V«r. 

mar 

of 
Long. 

AaoensiQn 

of 
Centar. 

Var. 

Hoar 

of 
Long. 

OaooMitrlD 

DaoUDaUon 

of 

Caotar. 

Var. 

Hour 

of 
U»8g. 

ax. 
or 

Saond. 

FtaB- 

teHa- 

rBiaii. 

Gaoooi- 

trio 
Samldi- 
anafear. 

Eqaa- 

Horl. 

aontal 

Parallax. 

Bridii 
Timbsl 

'  h    m 

m 

h  m     8 

fl 

•    ft* 

ti 

8 

$       n 

t     tf 

SeptdO 

u 

1428.29 

2.815 

3  713.85 

140.16 

+162330.9 

+105.5 

69.73 

16  3.5 

5850.3 

11.  N. 

Oct.  1 

L 

256.35 

3.MB 

3  37 19.95 

151.78 

173636.6 

834.0 

70.40 

16  6.8 

5868.6 

1 

U 

1524.88 

8JM 

4  754J8 

158  J8 

183234.0 

984.5 

70.95 

16  7.6 

69  6.2 

II.  N. 

2 

L 

353.78 

a.«ao 

43861.89 

155.45 

19  958.3 

188.8 

71.34 

16  8.9 

5910.2 

2 

U 

1622.91 

3.4as 

510  2.80 

156.94 

+192760.0 

+  80.4 

71.66 

16  9.9 

5913.6 

II.  N. 

3 

L 

462.12 

8.433 

54118J59 

156  JO 

192539.3 

-61.3 

71.68 

16 10.4 

6915.6 

3 

U 

17  21.26 

3.431 

61229.99 

155  itt 

19  327.4 

160.4 

71.41 

1610.6 

6916.2 

II.N.S. 

4 

L 

560.18 

3.398 

64328.37 

154.11 

182146.4 

366.7 

71.08 

14 10.4 

6915.6 

4 

U 

18 18.77 

9M6 

714  6.30 

153.14 

+17  21 36.7 

-844.9 

70.60 

16  9.8 

59 18.5 

II.     S. 

5 

L 

646.92 

3.836 

74418.11 

140.n 

16  419.0 

436.4 

70.02 

16  9.0 

6910.3 

5 

U 

19 14.57 

3.283 

814  0J02 

147.18 

143138.7 

408^ 

69.37 

16  7.8 

59  5.8 

II.     S. 

6 

L 

741.69 

3.339 

84310J31 

144.58 

124631,3 

660.8 

68.70 

16  6.2 

59  0.1 

6 

U 

20  8.29 

3.196 

91148M 

141.08 

+1048  2.2 

-«12.3 

68.08 

16  4.8 

5853.1 

II.     S. 

7 

L 

834.39 

3.1B5 

93967.52 

180.58 

84122;0 

653.6 

67.39 

16  2.0 

5844.8 

7 

U 

21  0.04 

3.130 

10  738.74 

187.89 

62743.6 

681.0 

66.82 

1559.4 

5835.1 

II.     S. 

8 

L 

926.29 

3.080 

103456.20 

185.57 

4  919.3 

700.3 

66.33 

1556.4 

5824.1 

8 

U 

21 50.21 

3.006 

11   153.93 

184.10 

+  14819.6 

-707.8 

65.93 

1568.0 

5811.7 

II.     S. 

9 

L 

1014.88 

3.047 

112836.24 

188.00 

-  033  8.6 

705.1 

65.62 

1549.2 

6757.9 

9 

U 

2239.36 

3.084 

1155  7.33 

182.24 

253  3.1 

692.4 

65.40 

1545.1 

5742.9 

II.     S. 

10 

L 

11  3.72 

3.027 

122131.21 

181.79 

5  927.4 

670.2 

65.28 

1540.8 

5726.8 

« 

10 

U 

2328.02 

3.034 

124761.46 

181.62 

-  72031.5 

-889.1 

65.23 

1536.2 

57  9.8 

11 

L 

11 52.30 

3.005 

13 14 10.96 

181.67 

92433.3 

599.8 

65.23 

1581.3 

5652.0 

12 

U 

0 16.62 

3.028 

134031.99 

131.86 

111959.1 

553.2 

65.28 

1526.3 

5633.8 

12 

L 

1240.98 

3.083 

14  655.97 

132.14 

IS  525.2 

500.1 

65.37 

1521.3 

56 16.5 

13 

U 

1  5.40 

3.088 

143323.54 

133.44 

-143938.6 

-441.3 

65.47 

15 16.4 

5557.4 

I.      N. 

13 

L 

1329.88 

3.042 

14  59  54.45 

132.69 

16  137.2 

877.8 

65.56 

1511.6 

5539.8 

14 

U 

154.39 

2.044 

152627.67 

182.82 

171031.4 

810.7 

65.62 

15  7.0 

5523.0 

I.      N. 

14 

L 

14 18.92 

2.043 

1563  1.52 

182.70 

18  543.5 

941.0 

65.65 

15  2.7 

55  7.3 

15 

U 

243.42 

2.080 

161933.78 

183.55 

-184648.8 

-160.7 

65.63 

1458.9 

5453.1 

I.      N. 

15 

L 

15  7.85 

2.083 

1646  1.88 

182.10 

191333.9 

97.8 

65.64 

1455.5 

5440.6 

16 

U 

332.17 

2uno 

171223.19 

181.43 

192557.3 

-26.2 

65.40 

1452.6 

5430.1 

I.      N. 

16 

L 

1556.33 

2.006 

173835.19 

180.55 

1924  7.4 

-1-  44.3 

65.22 

1450.4 

5421.8 

17 

U 

420.30 

1.989 

18  435.72 

139.51 

-19  821.9 

+113.0 

64.98 

1448.8 

5416.0 

I.          S. 

17 

L 

1644.05 

1.970 

183023.13 

138.36 

1839  5.7 

170.3 

64.70 

1447.9 

5412.7 

18 

U 

5  7.57 

1.950 

185656.43 

137.18 

17  5649.8 

342.8 

64.40 

1447.7 

5412.1 

I.        s. 

18 

L 

1730.85 

1.930 

19  21 15.41 

136.00 

17  210.1 

803.2 

64.10 

1448.3 

5414.3 

19 

U 

553.91 

1.912 

194620.61 

134.89 

-155546.1 

4860.2 

63.82 

1449.7 

5419.3 

I.        s. 

19 

L 

18 16.75 

1.896 

20 11 13.88 

133.93 

143820.0 

413.5 

63.56 

1451.8 

54  27.1 

20 

U 

639.42 

1.884 

20  35  55.81 

133.18 

131036.6 

463.0 

63.35 

1454.7 

5437.6 

I.        s. 

20 

L 

19  1.97 

1.875 

21  030.71 

133.69 

113323.0 

508.5 

63.21 

1468.3 

5460.8 

21 

U 

724.45 

1.872 

2126  1.51 

133.51 

-  94729.2 

4540.7 

63.13 

15  2.5 

55  6.6 

I.        s. 

21 

L 

19  46.93 

1.876 

21 49  32.23 

132.68 

75348.8 

586.2 

63.16 

15  7.4 

5524.5 

22 

U 

8  9.48 

1.885 

2214  7.34 

123.25 

56320.2 

617.6 

63.28 

15 12.9 

5544.4 

I.        s. 

22 

L 

2032.19 

I  Ml 

223851.77 

124.23 

347   7.3 

648.4 

63.51 

15 18.8 

56  6.1 

23 

U 

855.14 

IM& 

23  360.71 

125.66 

-  13622.7 

4663.8 

63.85 

1526.1 

5629.1 

L         & 

Oet.  8,  U  Dafcotfva  mmniiiatioii  Of  JV:  0"' JO. 
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FOR  TRASfaip  Of  MOON'S  CKNTER  OYER  THE  MERIDIAN  OF  WASHINOTON. 


Data. 

j 

Waah. 
Mtaa 

TIflM. 

Var. 

aSar 
of 

Rgjt 

oC 
Cantar. 

Var. 

BLoar 

of 
Long. 

Oaaoaotria 
DacllBBtioft 

of 

Vv. 

aSm 

of 
Umg, 

aT. 

Of 

flanid. 

Paaa- 

ficmldl- 
ametar. 

Bqna- 
twlal 
Hofi. 
aontal 
Parallax. 

^miSa. 

h    m 

m 

*h  m     a 

a 

•    f    n 

u 

a 

t     II 

1     ti 

Oet.23 

u 

855.14 

i.m 

23  350.71 

136.66 

•  13622.7 

•»663.8 

63.85 

1525.1 

5629.1 

I.        s. 

23 

L 

21 18.42 

IJM 

2329  9.69 

187.66 

4-08732.4 

675U> 

64.31 

1581.6 

5653.1 

24 

U 

942.12 

1.916 

23545S.88 

138.80 

258  5.8 

€njb 

64.88 

1538.2 

5717.4 

I.        s. 

24 

L 

22  6.34 

9.0tt 

021  8.91 

tt3.68 

5  883.1 

878.8 

65.57 

1544.8 

5741.7 

25 

U 

1031.14 

t.OM 

04759.76 

186.86 

+  72157.0 

4668.3 

66.86 

1551.3 

68  5.3 

I.        s. 

25 

L 

2256.62 

s.iia 

11530.75 

118  J6 

931  7.6 

6S1.6 

67.22 

1657.4 

5827.8 

26 

U 

1122.82 

S.914 

14345.21 

148.66 

118S44jO 

688.6 

68.13 

16  8.0 

5848.6 

I.    jyr.s. 

26 

L 

2349.77 

9.878 

21245.01 

U6J8 

132716.4 

640.8 

69.07 

16  8.1 

59  7.2 

27 

U 

1217.47 

9jm 

2^30.11 

160.60 

+15  911.8 

•K76.8 

69.98 

1618.5 

5923.2 

n.N.s. 

28 

L 

045.89 

9j9e 

31258.18 

164.01 

168659.7 

880.7 

70.81 

1616.1 

5936.3 

28 

U 

1314.94 

9.444 

344  4.29 

166.90 

174820.9 

813.8 

71.52 

16 18.8 

5946.2 

II.N.S. 

29 

L 

144.50 

9.480 

41540.92 

160.06 

184116.0 

8lft.8 

72.06 

1620.6 

5952.9 

29 

U 

14 14.40 

9J01 

44738.81 

160  J8 

+19 14 18.9 

•M13.1 

72.39 

1621.5 

5056.2 

II.N.i8f. 

80 

L 

244.46 

9.fi06 

51945.07 

M0.09 

192619.5 

*    7.4 

72.49 

1621.5 

5056.4 

90 

U 

1514.48 

9.484 

55149.17 

160.90 

191716.4 

-97.7 

72.85 

1620.8 

5953.7 

II.JV.S. 

81 

L 

344.26 

9.487 

62339.01 

168.37 

184728.4 

100.4 

71.99 

16 19.3 

5948.8 

81 

U 

16 13.63 

9.437 

655  4.42 

166.86 

+175755.3 

^904.8 

71.45 

1617.2 

5940.6 

II.     S. 

Nov.l 

L 

442.46 

t.878 

72557.42 

163.80 

1650  6.8 

881.7 

70.76 

1614.6 

5931.0 

1 

U 

17 10.67 

9.398 

75612.61 

148.60 

152555.1 

458  JS 

69.99 

16  llt6 

5919.8 

II.     S. 

2 

L 

538.20 

9.986 
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664.9 

66.23 

1640.8 

6726.8 

31 

18  6.06 

1.966 

124819.02 

mM 

-  7  6  6.5 

«>481j0 

64.97 

1683.6 

67  0.4 

II.   a 
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FOR  TRANSIT  AT  WASHINOTON. 


Data. 


Wadk 
Mean 

Time. 


Jan.  0 
1 
2 
3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
W 

16 
16 
17 
18 
19 

20 

21 
22 
23 
24 

25 
26 
27 

28 
29 

31 

Feb.  1 

2 

3 

4 

5 
6 

7 
8 
9 

10 

II 
12 
13 
14 

15 
16 


h  1 
122  39 


22  60174958.32 
22  63175618.39 
22  6518  242.02 

22  6718  9  8.98 

23  0181539.05 


22  43 


Apparaat 
Afloensioii. 


h  m     8 
171921.61 


22  41172519.35 


173122.26 


22  46173729.95 


Appamit 
PecliiwttCT 


If 


22  48 


23 
23 
23 
23 
23 

23 
23 
23 
23 
23 


8 
11 
14 


19 
22 


23  31 
23  84 
23  37 
2340 
23  43 


17  43  42.08 


3 18  22 12.01 
5182847.67 
183625.85 
1842  6.87 
184849.07 

16186533.81 
19  220.43 
19  9  8.81 
25119 15  68.80 
28192260.28 


192943.12 
193637.22 
194332.47 
196028.76 
196725.99 


23  4620  424.06 
23  49201122.89 
23  52201822.38 
23  55202522.4^ 
23  58203223.02 

203924.03 
204625.39 
205326.98 


1 
4 


0 

0 

0 

01021  028.77 

0 


0 
0 
0 
0 
0 

0 
0 
0 
0 
0 


13 

16 
19 
22 
25 
29 

32 
35 
38 
41 
44 


0  47 
0  49 


222716, 
224046. 
226322. 
23  5  2 
231542, 

-232520 
233353 
234119. 
2347  37. 
236244 


Hor. 
Par. 


6 
4 

8 
3 
6 

0 
0 

7 
4 
6 


21  730.67 

211432.58 
21 21 34.40 
212836.03 
213537.341 
214288.18 

214938.38 
216637.74 

22  336.02 
221032.93 
221728.12 

222421.21 
22  31 11.72 


-235639.5 

23  59  20.7 

24  046.6 
24  055.8 
286947.2 

-23  57 19.6 
235331.8 
234822.7 
234161.5 
23  33  57.2 

-23  24  38.8 
231356.7 
23  147.0 
224812.1 
223310.2 

-221640.6 
216842.9 
21  39 16.5 
211821.0 
205555.8 

-2032  0.5 
20  634.9 
193938.9 
191112.3 
184114.9 

-18  946.9 
173648.6 
17  220.4 
16  26  22.9 
154857.2 

-1510  4.3 
H  29  45.9 
1348  3.9 
13  5  0.8 
122040.0 

-1186  5.0 

-104820.4 


7.2 
7.1 
7.1 
7.0 
6.9 

6.9 
6.8 
6.7 
6.7 
6.6 

6.6 
6.6 
6.5 
6.5 
6.4 

6.4 
6.4 
6.3 
6.3 
6.3 

6.3 
6.3 
6.2 
6.2 
6.2 

6.2 
6.2 
6.2 
6.2 
6.2 

6.2 
-6.2 
6.2 
6.3 
6.3 

6.3 
6.3 
6.3 
6.4 
6.4 

6.4 
6.5 
6.5 
6.6 

6,7 

6.7 

6.8 


*  s 
2.7  0^ 
2.7  0.20 
2.7  0.19 
2.7  0.19 
2.6  0.19 

2.6  |o.l9 
2.6  0.19 


2.6 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 

2.4 

2.4 
2.4 
2.4 

2.4 
2.4 

2.4 
2.5 
2.5 
2.5 
2.. 


0.19 
0.19 
0.18 

0.18 
0.18 
0.18 
0.18 
0.18 

0.18 
0.18 
0.18 
0.17 
0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.17 
0.17 
.17 


2.6 
2 


5  0 


.5  0.17 
.6  b.l8 


Feb.l6 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
Mar.  1 

2 
3 
4 
5 
6 

7 

8 

9 

10 

11 

12 
13 
14 
16 
16 

17 
18 
19 
19 
20 

21 
22 
28 
24 
25 

26 
27 


28  23 

29  22 
80  22 

ai22 


Apr.  1 


Time. 


Asoensioiu 


Ion. 


h  m  h  Q     a 
0  49223111.72 

0  62223759.0r 

0  55224442.60 

0  58225121.54 

0225754.90 

323  421.92- 
5231041.16 
7231651.41 
92322  51.18 
Ub3  28  38.80 


13233412.83 
14233931.16 
15234431.97 
16*23  49 13.35 
17*23  53  83.34 


17 
16 
15 


23  57  30.04 
0  1  1.65 
0  4  6.65 


14'  0  643.27 
12  0  850.58 


I 


0 

0 
0 
0 
0 
0 

0 

0 

0 

24 

28 

23 
23 
23 
28 
28 

23 
123 


10 
7 
4 
0 

55 


51 
45 
40 
34 

27 

20 


0 10  27.68 
01133.71 
012  8.78 
01213.05 
0 11 47.25 


104820.4 

10  031.7 

91145.5 

822  9.5 

78152.8 

641  5.6 
54959.8 
45848.8 
4  747.7 
3 17 12.7 


01052.60 
0  930.84 
0  744.24 
0  585.57 
0  3  8.02 

0  025.17 

14235780.80 

7235429.20 

0235124.20 

53I23  4819.90 

46234520.09 
89234228.26 
82'2339  47.54 
26;23  87  20.68 
20:23  31^  0.74 


22 


14233316.62- 

9238142.58 

8233028.50 

59232984.87 

542329  1.87 

3232849.41 
23  28  57.17 


Har. 

Par. 


/» 


82 


6 
6.9i 


7. 

7.1 

7.2 


0  2 


7.3 

7.4 

7. 

7.7 

7.9 


6 


-  22721.6.  8.1 


13833.4 
051  8.1 
0  526.4 


8.3 
8.5 
8.7 


•I-  03810.8  8.9 

+  1 19  22.4  9.2 
15748.1  9.5 
233  7.7  t.8 
3  5  2.210.1 
3  33 14.3 10.4 

357  28.110.7 
41729.511.1 
433  6.9il. 


4.1 
4.2 
4  4.3 
44411.611.8  4.5 
45037.7I12.I4.6 


+  45222.912.5 


4.7 
44929.012.8  4.9 
5.0 
5.1 
5.81 


442  2.4|l3.1 
4  30 14.2 13.4 


dl3.1 


41420 

3  54  41 .513.1 


33148.1jl4.2 
8  554.414.3 
23747.9'l4.5 
2  757.914.6i 

1 36  59.3!l4.6 
1  526.814.6 
03853.814.6 
0  250.914.615 
02714.314.5 


714 


114 


05557. 

12259. 

148  2.0|14.I|5 

21053.613.9  5 

23124.313.7 

24927.413.5 
3  459.013.3 


.4 
.2 


1 


81. 


I 


r* 


.6 
2.6 

.6 
2.7 
2.7 


2.8 
2.8 
2.9 
2.9 
3.0 

3.1 
3.1 
3.2 
3.3 
3.4 

3.5 
3.6 
3.7 
3.8 
4.0 


95 


.8 
5.4 
5.4 
5.5 
5.5) 

5.5 
5.6 
5.5 
.5 
5.5 


5.6 

5.4 

.3 

.3 

5.2 

5.1 
5.0 


s 

0.18 
0.18 
0.18 
0.18 
0.18 

0.19 
0.19 
0.19 
0.20 
0.20 

0.20 
0.21 
0.22 
0.22 
0.23 

0.23 
0.24 
0.25 
0.26 
0.26 

0.27 
0.28 
0.29 
0.80 
0.31 

0.32 
0.33 
0.33 
0.34 
0.35 

0.85 
0.36 
0.36 
0.37 
0,37 

0.37 
0.37 
0.37 
0.37 
0.37 

0.36 
0.36 
0.36 
0.35 
0.35 

0.34 
0.34 
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D8t«. 


Apr. 


1 
2 
3 

4 


li 

22 
22 
22 


% 
7 
8 
9 
10 

a 

12 
13 
14 
15 

16 
17 

X8 
19 
l» 

21 
22 
23 
24 

25 
26 
27 
28 
29 
30 

May  1 

2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
16 

16 


WMb. 

Time. 


WE?* 

signs 


(^22 

22 

22 
22 
22 
22 


22 
22 

22 
22 
22 

22 
22 

22 
22 
22 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 

22 
22 
22 
22 
22 

■ 

22 
22 
22 
22 
22 

22 
23 
23 
23 
23 

23 


h  m  • 
46232857.17 
43232924M 
40|23  3011.24 
3723  31 16.19 
3423^88.74 

8223  84 18.07 
30233613.36 
28J23  38  28.77 
27|23  40  48.51 
25J23  4326.81 

241234617.01 


17  23 


23234921.12 
23235235.79 
222356.1.32 
22235937.12 

22  0  322.70 
22  0  717.60 
22  01121.39 
22  01533.71 

22  01954.21 

23  02422.63 

23  02858.73  + 

24  03342.30 

25  03833.20 

26  04331.30 

27  04836.51 

29  05348.80 

30  059  8.16 

31  1  434.59 
33  110  8.15 

35  1 1548.93 -f 
37  .3  21 37.04 
39  12732.61 
41  13335.82 
43  13946.86 

45  146  5.03 
48  15233.26 
51  159  9.11 
53  2  553.74 
56  21247.41 

59  21950.39 

3  227  2.92 

6  23425.23 

10  24157.56 

13  24940U)5 

17  25732. 
211  3  535.82 


Pcennation. 


// 


-  8  450.013.3 


81757.1 
82821.4 


-  82422.911.1 


8 18  57  J 


Hor. 

Par. 


// 


n 


13.1  5.0 


12.91 4.9  0.33 
0.32 


836134)12.6  4.8 
84184.212.4  4.7  jO.32 

84428.012.2  4j6 '0.31 
84458.012.0  4.5  <0.30 
843  8.211.8  4.510.30 
839  2.811.5  4.410.29 
88246.211.3 


10.9 


8  188.310.7 
24715.710.6 
231  8.610.4 

21815.810.2 
153  41.1  lO.O 
13228.3  9.8 
1  940.0  9.7 
04522v4  9.5 

01936.0  9.4 

0  735.1  9.2 
036  7.9  9.1 

1  559.5  8.9 

137  7.0|  8.8 


+  2  927.5 
24258.3 
8 17  36.8 
35320.1 
430  5.5 

5  750.3 
54631.3 
626  5.8 
7.  630.7 
7  47  42.6 

+  82937.9 

91213.2 

95524.2 

1039  6.6 

112315.5 

+12  745.7 
125281.3 
13  37  25.8 
142222.2 
15  712.6 

791+155148.4 
+1636  0.2 


8.7 


8.2 


Bute. 


Wfliali. 
llMn 

Ttane. 


5.0  0.84ftfayl6 


0.33 


4.8 

4.2 
4.2 


0.29 

0.28 
0.28 


4.1 10.27 


4.0 
3.9 

3.9 
3.8 
3.7 
3.7 
3.6 

3.6 


0.27 
0.26 

0.26 
0.25 
0.25 
0.24 
0.24 

0.24 


3.5  0.23 


3.4 
3.4 
3.3 


3.3  0.22 

8.51 8.2  0.22 

0.21 


8.4  3.2 
8.3  3.2 


3.1 


8.1  3.1 


8.0 

7.9 
7.8 
7.7  2.9 

7.6  2.9 
7.5  2.8 


0.23 
0.23 
0.22 


0.21 
0.21 

0.20 
0.20 
0.20 


3.0 
3.0 

2.9  0.20 
0.20 

0.19 
0.19 


7.4  2.810.19 


7.3  2.8 
7.2  2.7 


7.lJ  2.7  0.19 
0.18 


7.1  2.7 
7.0  2.7 10.18 
7.0 
6.9 


6.9 

6.8 


2.6 
2.6 


0.19 
0.19 


2.6  0.18 
2.6  0.18 


0.18 
0.18 


28 
23 


17 
18128 
19  28 


20  28  85 


21 
22 


28 
28 


28  28 


24 
25 

27 
28 
29 
30 
31 

hme  1 
2 
3 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 


25 

26 
27 
28 
29 
30 

luly  1 
2 


ISSff' 


mlh  m  8 
17  25782.79 
21  3  635.82 
26  81849.08 
30132212.37 
88045.40 


23 

24 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 


39 
44 

49 

54 

0 


10 
16 
21 
27 


38927.71 
34818.68 
85717.58 

4  628.45 
41585.21 

51424  51.1M 
48411.48 
44383.16 
45255.86 

5  216.55 


32  51185.80 
37  52050.22 
42  5295^.98 
48  539  3.34 
53  547  59.21 


57 

2 

7 

11 

15 

19 
23 
26 
30 
33 

36 
38 
41 
43 
45 

47 
48 
50 
51 
52 

52 
53 
53 
53 

52 

52 

51 


55646.60 

6  524.63 
61352a»^ 
622  9.77 
63015.66 

638  9.81 
64551.85 
65321.45 

7  088.36 
7  742.89 

71483.96 
72111.12 
72735.54 
73346.52 
78943.95 

74527.71 
75057.71 

7  56 13.83 

8  115.95 
8  6  3.92 

81037.57 
81456.76 
819  1.26 
82250.86 
82625.30 

82944.83 
83247.67 


AppweDt 
Pecunatlon. 


// 


+155148.4 
1686  0.2 
171987.9 
18  280.7 
184426.9 

+192514.8 
20  449.5 
204238.1 
21 18  89.5 
215247.9 

+222447.0 
225426.4 
282137.8 
284613.8 

24  8  8.9 

+242719.8 
244343.3 
245720.6 

25  812.5 
251621.9 

+252152.6 
252449.8 
252519.1 
252826.9 
251920.2 

+2518  6.1 
25  451.9 
245445.2 
244253.3 
242923.8 

+241423.8 
2858  0.7 
284021.7 
232183.5 
23  143.2 

+22  40  57.4 
221022.8 
2157  5.7 
218412.3 
211049.2 


+2047  2.6110.1 
202258.3110.21 

195842.7 
193422.1 
1910  2.4 


+184549.8111 
+182151.011.3 


Par. 


6.9 
6.8 
6.8 
6.7 


It 


2.6 
2.6 
2.6 


0.18 
0.18 
0.18 


2.6 ;  0.18 
6.r2.5  0.18 


6.7 
6.7 
6.7 
6.7 
6.7 

6.7 
6.7 
6.7 
6.8 
6.8 

6.9 
6.9 
7.0 
7.1 
7.1 

7.2 
7.3 
7.4 
7.5 
7.6 

7.7 
7.9 
8.0 
8.1 
8.2 

8.4 
8.5 
8.7 
8.8 
9.0 

9.1 
9.3 
9.5 
9.7 
9.91 


2.5 
2.5 
2.5 
2Jb 


0.18 

0.18 
0.18 
0.18 


2.5  0.18 


2.5 
2.5 
2.6 
2.6 
2.6 


0.18 
0.18 
0.19 
0.19 
0.19 


2.6  0.19 
2.6 1 0.19 

2.7  i  0.20 


10.41 
10.7 
10.9 

.1 


2.7 
2.7 

2.8 
2.8 
2.8 
2.9 
2.9 

2.9 
3.0 
3.0 

3.1 
3.1 

3.2 
3.2 
3.3 
3.4 
3.4 

3.5 
3.5 
3.6 
3.7 
3.7 

3.8 
3.9 
4.0 
4.0 
4.1 

4.2 
4.3 


0.20 
0.20 

0.20 
0.20 
0.21 
0.21 
0.21 

0.22 
0.22 
0.22 
0.23 
0.23 

0.23 
0.24 
0.24 
0.24 
0.25 

0.25 
0.26 
a.26 
0.26 
0.27 

0.27 
0.28 
0.28 
0.29 
0.29 

0.30 
0.30 
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MERCITRY,  1920. 

FOR  TRANSIT  AT  WASHINGTOlf . 


Date. 


Wash. 
Mean 

lime. 


July 


h  m 


1 
2 
3 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
26 
27 
28 
29 

30 

31 

Aug.  1 

2 

3 

4 
5 
6 
7 
8 

9 
10 
11 
12 
13 

14 
15 


as?' 


h  m     s 


152 
151 
150 
148 
146 

144 
142 
140 
137 
134 

130 
1'26 
122 
118 
113 

1  8 
1  3 
057 
0  51 
0  45 

039 
033 
0  26 
019 
012 

0  6 
28  59 
23  62 
23  45 
23  39 

23  83 
23  27 
23  22 
2316 
2311 

23  7 
23  3 
23  0 
22  57 
22  54 

22  62 
22  50 
22  49 
22  48 
22  48 


Appannt 
DaeHnattm 


ft 


82944.33 
8  82  47.67 
83534.99 
838  5.98 
84020.30 

84217.62 
84357.57 
84519.84 
84624.11 
84710.11 

847  37.60 
84746.44 
84736.56 
847  8.00 
84620.96 

84515.77 
84853.01 
8^13.46 
84018.14 
838  8.36 

83545.69 
83812.02 
83029.60 
82740.64 
82447.79 

82164.07 
819  2.37 
8 16 15.70 
81337.12 
811  9.61 

8  856.03 
8  659.09 
8  521.24 
8  4  4.71 
8  311.43 

8  248.06 
8  240.93 
8  3  6.13 
8  359.45 
8  521.40 

8  712.27 
8  932.10 
61220.71 
81637.60 
81922.44 


+184649.8 
182151.0 
17  58 11.8 
173468.8 


171218.412.0 


+165017.3 
1629  2.2 


16  839.6|12.6 
12.9 


Hor. 
Far. 


/t 


11.1 
11.3 
11.5 
11.7 


12.2 
12.4 


13.^3 
13.5 


154916.6 
163069.813.1 

+15 13  56.2 
14  58 12.4 
144365.013.8 
143110.314.0 
1420  4.3 

+141042.4 
14  3  9.3 
135728.914.7 
135344.514.8 
13  51 57.6 

+1352  8.9I16.OI 
135417.3 


14.2 

14.4 
14.5 


4.2 
4.3 
4.4 
4.4 
4.5 


I 

CO 


^ 


0.30  4ug.l5 


4.7 


0.30 
0.31 
0.31 
0.32 


4.6  0.32 


0.33 


4.8  0.33 

4.9  0.34 
5.0  0.34 


I 
5.1  0.35 

5.1  0.35 


15.1 
136820.6115.1 
14  414.715.1 
14 11 54.0 15.0 

+142111.615.0 
14  31 59.1 14.9 
1444  7.014.7 


5.2  0.36 
5.3 ,0.36 
5.4  0.37 

5.4  0.37 

5.5  0.38 
5.6 , 0.38  |Beiyt.l 

5.6  p.39 
14.91 5.7  0.39 

5.7  0.39 
5.7  0.39 


Bate. 


16 
17 
18 
19 

20 
21 
22 
28 
24 


ICaan 

Time. 


AjcenafaiiL 


h  m  h  m 


22  49 
22  50 
22  62 
22  54 
22  56 

22  58 
1 

41 


82811.81 
83314.20 
83839.93 
84427.89 


Avpannt 
Deeunatioi 


M 


Par. 


## 


+1826^.9  9.3 
1824  0.8  9.1 
18 19  8.7  8.8 
18  U  24.4  8.6 
85034:831  18  067.3  8.4 

857  0.861+174739.4  8.2 
173129.0  8.0 
171226.8  7.8 
165036.2 


25|2314{ 

26 

27 

28 

29 

30 
31 


14  57  24.7 
151140.7 

+152643.1 
154219.6 
155817.6 
161424.6 
163028.0 


5.7 
5.7 
5.7 

6.7 
5.6 


0.39 
0.39 
0.39 

0.39 
0.39 


14.6 
14.4 

14.1 
13.9 
13.6 
13.3 
13.0 


22  49 


22  49  82834.16 


82811.81 


+164615.612.7 
12.4 
12.1 
11.7 
11.4 

11.1 


17  134.9 
171614.1 
1730  1.1 
174244.6 

+17  54 12.7 

18  414.3 
181238.0 
181913.2 
182348.9 

+182614.9 
+182621.9 


9.3 


5.6  0.39 
5.5 ,0.38 
5.4  0.38 

5.4  0.37 
5.3  0.36 
5.2 .0.36 
5.1  0.35 
4.9  0.34 

4.8  0.34 

4.7  0.33 
4.6 ,0.32 

4.5  !0.31 
4.3  0.30 


4.2 
10.8|  4.1 
10.5 
10.2 


0.30 

0.29 

4.0  0.28 


3.9 
9.9|  3.8 

9.6  3.6 


3.5 


0.27 
0.26 

0.26 


2 
8 

4 
6 
6 
7 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 

21 

22 

231 

24 

26 
26 
27 
28 
29 

30 


9  341.91 
91037.41 
23   tI  91744.68 
2311  925  1.59 

93226.03 
12318  93956.01 
2321  94729.66 
28  26  955  5.27 
23  2810  241.32 

23  32101016.47 
2336101749.59 
2389102519.75 
2343108246.18 
23461040  8.27 


2363 

23  56 

23  59 

0  2 


2349104725.56 


105437.74 
11  144.61 
11  846.03 
111541.96 


0   5112232.45+  544  4.7 


0   8 


112917.55 


010113557.39 


0.25  Oct.   1 


013 
016 

018 
020 
023 
0  25 
0  27 

029 
031 
033 
035 
0  37 


7.6 
16  26  68.51 7.5 

+15  58  43.017.3 
15  28  56.6  7.2 
145648.6  7.1 
142229.0  7.0 


/# 


1346  8.71 

+13  758.8 
12  28 10.5 
114655.1 
11  423.2 
102045.3 

93611.0 
86049.2 
8  448.2 
7 18 15.8 
63119.4 


114232.11 
1149  1.88 

11 55  26.89 
12  147.35 
12  8  3.46 
12 14 16.41 
122023.45 

122627.76 
123228.54 
123826.00 
124420.35 
126011.74 


0  391266  0.86 


041 
043 
044 
046 

048 
049 


13  146.38 
13  729.93 
13 18 11.19 
131860.27 

132427.28 


45637.7 

4  9  3.8 
3  21 27.5 
23363.2 

1 46  24.6 
059  5.1 
0 11 58.0 

-  03453.9 
1 21 27.9 

-  2  741.9 
25333.7 
339  1.3 
424  2.6 

5  836.2 

-  56240.5 
6361S.6 
7 19 14.8 
8  141.9 
94833.7 


-  92449.2  6.6 


13  80  2.88  -10  6  26.9  6.6 1 2.6 


6.9 

6.8 

6.7 

6.71 

6.6 

6.6 

6.5 
6.5 
6.4 
6.4 
6.4 

6.4 
6.3 
6.3 
6.3 
6.3 

6.3 
6.3 
6.3 
6.3 
6.3 

6.31 

6.4 

6.4 

6.4 

6.4 

6.4 
6.5 
6.5 
6.5 
6.5 


3.6 
8.4 
3.3 
3.3 
8JS 

3.1 
3.0 
3.0 
2.9 
2.8 

2.8 
2.7 
2.7 
2.7 
2.6 

2.6 
2.6 
2.5 
2.5 
2.5 

2.5 
2.5 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.5 
2.6 


a 

QQ 


I 


2.51 
2.5 

2.5 


OM 
0.24 
0.24 
0.23 
0JS2 

0.22 
0.21 
0.21 
0.20 
0.20 

0.19 
0.19 
0.19 
0.18 
0J8 

0.18 
0.17 
0.17 
0.17 
0.17 

0.17 
0.17 
0.16 
0.16 
0.16 

0.16 
0.16 
0.16 
0.16 
0.16 

0.16 
0.16 
0.16 
0.16 
0.16 

0.16 
0.16 
0.16 
0.16 
0.16 

0.16 
0.16 
0.17 
0.17 
0,17 

0.17 
0.17 


MERCURY,  1920. 

FOR  TRANSIT  AT  WASHINGTON. 
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Date. 


WaOL 
M«aii 
Time. 


Oct.  1 

2 
3 

4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
-  15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
26 

26 
27 
28 
29 
30 

31 

Nov.  1 

2 

3 

4 


5 
6 
7 
8 
9 

10 
U 
12 
13 


14 
15 


h  m 
049 


Afloensiciiii* 


h  m 
1330 


B 

2.33 


051|13  3585.51 
0  531341  6.90 
054134636.54 
0561352  4.47 


067 
069 
1 
1 


1 

1 
1 
1 
1 
1 


135730.71 
14  265.26 
14  818.67 
141339.10 
141858.26 

142415.42 
2930.44 
143443.12 
143953.24 
911445  0.52 


3 

4 

6|14 
7 
8 


1 

OOM 

051 

045 

0 

032 
024 
016 
0 
13{2354M 


2841 


1101450  4.61 
1111455  5.151 
11215  0  1.67 
11815  463.65 
11415  940.49 

115151421.47 
115151855.83 
116152322.66 
116162740.91 
116153149.43 

116153546.89 
116153931.83 
1161543  2.60 
115154617.35 
114154914.06 

113155150.62 
1111554  4.31 
I  9155552.89 
1  6155713.56 
1   31558  3.61 


01155820.35 

1558  1.28 

1557  4.34 

155588.03 

391155311.80 

155016.24 
154643.51 
154237.43 
611588  8.64 
1533  9M 


23501528  3.99 


Apparent 
Peclinattoi 


u 


Hbr. 
Far. 


/f 


10  526.9 
104525.5 
112443.8 
12  380.3 
124113.7 

-131822.8 
135446.1 
143022.2 
15  6  9.4 
1539  6.3 

•16 12 11.2 
164422.2 
171537.8 
174556.0 
18 15 14.6 

-184331.5 
191044.4 
193650.9 

20  148.3 
202533.8 

-2048  4.3 

21  916.4 
2129  6.9 
214731.5 

22  426.0 

-221945.7 
223325.5 
224519.6 

22  55  21.8 

23  324.9 


-23  920.7  9.9| 
2313  as  10.1 
231415.710.3 
231254.610.6  4 
23  846.010.9 


6.6 
6.7 
6.7 
6.8 
6.8 


6.91 

6. 

7.0 

7.0 

7.1 

7.2 
7.3 
7.3 
7.4 
7. 

7.6l 
7.7 
7.8 
7.9 
8.0 

8.2 
8.3 
8.4 
8.6 

8.7 

8.9 
9.1 
9.3 


9.5  3.6 


9.7 


-23  137.811.14.2 
225117.611.4  4.3 
223788.311.7  4.4 
822014.111.9  4 
815912.412.2  4.610 


// 

2.5 
2.5 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.7 
2.7 

2.7 
2.8 
2.8 
2.8 
2.9 

2.9 
2.9 
3.0 
3.0 
3.0 

3.1 
3.1 
3.2 
3.3 
3.3 

3.4 
3.4 
3. 


8 

0.17|lfov.l5 
0.17  16 

0.17  17 

0.17  18 

0.18  19 

0.18 
0.18 
0.18 
0.18 
0.19 

0.19  25 

0.19  86 

0.19  27 

0.20  28 

0.20  29 


3.7 

3.8 
3.8 
3.9 
.0 
4.1 


-813484.918.4  4 
81  565^18.6  4 

808357.312.8  4.8 

195854.912.9  4.9 
192185.9 18.a  4.9 


-184230.4 


158250.761-18  838.9113.01 4.9 1045 


13.6U.0  0 


m 


0.20 
0.21 
0.21 
0.21 
0.22 

0.22 
0.22 
0.23 
0.23 
0.24 

0.24 
0.25 
.26 
0.26 
0.27 


50 


0.27 
0.28 
0.29 
0.29 
0.30 


0.31 

0.31 

0.32 

.33 

.33 


5  0 


.7  0 


8  0 


.34 
.34 
0.34 
0.35 
0.35 

.36 


Dftte. 


80  23   1 


21 

22|28 

23 

24 


30 

Dec.  1 

2 


5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
82 


30 
31 


Wash. 

Kean 
Time. 


h 
23 
23 
23 
23 
23 


m 
41 


AMoenslon. 


h  m     8 
158256.76 

3^51757.93 

M  151317.18 

1515  9  3.10 

815^88.71 


15  221.17 
5615  0  1.76 

145825.94 
44|l4  57  33.68 

145723.73 


2237145753.97 
22341459  1.70 
22  3215  043.93 
22  3015  257.58 
222915  589.56 

222815  846.91 
22  28151216.96 


22  27 
2228 


1516  7.18 
152015.81 


2228152439.38 

2229152917.59 
22301534  8.86 
2231158910.84 
2232154422.36 
2233154943.37 

2236155512.47 
223716  048.90 
223816  631.96 
2240161221.12 
2842161815*82 


2244 

2846168020 

2249163629 

2251 

2253fl64859wl7 


2256 
22 
23 
83  23 

24  23 

25  23 

26  2311 

27  2314 

28  2317 


16841&66 
.21 
.18 

164842.25 


165519.72 

58|l7  143.68 

117  810.87 

3171441.12 

6172114J28 

81172760.33 
173488.83 
1741  9.94 
174753.45 


20  2319175489.25 


232218  127.28 
123  2618  817.27 


Apparent 
I>eeUiiatioii. 


-18  238. 

172388. 

164559. 

161116.1 

154014.7 


Hor. 
Par. 


// 


913 


912 
612 


Oil 


-151338.7 
14  51 67. 
143584.4 
1424  2.1 
141741.410.8 


1416  4.710.5 
141849.310.2 
142529.6  9.9  3 
143538.2  9.6  3 
144848.0  9.4 

15  482.7  9.1 
152227.6  8.9 
1542  9.9  8.7 

16  318.8  8.6 
162535.9  8.8  3 


-164844.2 
171229.1 
178637.4 
18  067.8 
182519.9 

-184934.8 
191334.6 
193712.3 

20  021. 
202267.8 

-2044  55.2 

21  6  9.6 
212637.4 
214614.9 

22  458.9 

-222246.7 
223935.4 
225522.8 
8310  6.6 
832344.6 

-338615.0 
834735.9 
885745.7 
24  642.6 
841425.2 

-842052.0 
-8426  1.6 


.0 
.9 


.7 
12.6 
12.3 


12.0 
.7 
11.4 
11.1 


8.1 
8.0 
7.8 
7.7 
7. 


7.5 
7.8 
7.2 
7.1 
7.1 

7.0 
6.9 
6.8 
6.8 
6.7 

6.6 
6.6 
6.6 
6.5 
6.4 

6.4 
6.4 
6.3 
6.3 
6.3  2 


6.3 
6.^ 


// 

4.9 
4.9 

4.3 
4.8 
4.7 

4.6 
4.4 
4.3 
4.2 
4.1 

4.0 

3.9 

.8 

.7 

3.6 

3.6 
3.4 
3.3 
3.2 
.2 


3.1 
3.0 
3.0 
2.9 


6  2.9 


2.8 
2.8 
2.8 
2.7 
2.7 

2.7 
2.6 
2.6 
2.6 
2.5 

2.5 
2.5 
2.5 
2.5 
2.4 

2.4 
2.4 
2.4 
2.4 
4 


2.4 
2.4 


I'' 

o 

GQ 


• 

0.35 
0.34 
0.34 
0.33 
0.32 

0.32 
0.31 
0.30 
0.29 
0.28 

0.27 
0.27 
0.26 
0.26 
0.25 

0.24 
0.23 
0.23 
0.22 
0.22 

0.22 
0.21 
0.21 
0.21 
0.20 

0.20 
0.20 
0.20 
0.19 
0.19 

0.19 
0.19 
0.19 
0.18 
0.18 

0.18 
0.18 
0.18 
0.18 
0.18 

0.18 
0.18 
0.18 
0.17 
0.17 

0.17 
0.17 
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VENUS,  1920. 

FOR  TRANSIT  AT  WASHINGTON. 


Bate. 


Jan.  0 
1 
2 
3 
4 

5 
6 

7 
S 
9 

10 
11 
12 
13 
14 

15 

16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

90 

31 

Feb.  1 

2 

3 

4 
5 
6 
7 
8 


Mean 
Ttme. 


h  m 
21   011540 


21 
21 
21   8 
21   4 


21 
21 
21 
21 
21 


516 


616 
616 


816 


21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

21 
21 
21 
21 
21 


h  m 


8 

5.25 
154450.63 
154987.37 
155425.44 
155914.84 


4  5.56 
857.59 

1350.92 
161845.51 

2341.3^ 


21    9 

2110 

2112|163886 

2113164386 

2114164S88 


162888.42 

163336.69 

.14 

.72 

.40 


15166341.15 
16165844.95 
1717  349.74 
1817  855.48 
191714  2.13 

211719  9.66 
22 17  24 18.02 
23172927.15 
24173437.00 
25173947.53 


27174458.70 
28175010.46 
^175522.75 
8018  035.53 
8218  548.75 


3^ 
34 


1811  2.34 
18 16 16.27 

851182180.49 
182644.95 

881183159.59 


41 


9 
10 
11 
12 
13 

14 

3Ala 


21 
21 

21 
21 
21 

21 


39>1837 14.35 


184229.19 


421184744.07 
43185258.91 
45185813.67 

46|l9  328.29 
4719  842.71 
48191356J8 
50191910.75 
51192424J7 

62 19  2987  J9 
54|l9d4  50.06 


Aupsrant 
DecuDBtion. 


n 


•165845.8 
171546.3 

17  82  25.2 
174841.6 

18  434.9 

-1820  4.1 
1835  8.6 
184947.5 

19  4  0.2 
19 17  45.8 

-1931  3.7 
194353.2 

19  56 13.5 

20  8  4.0 
291924.0 


Har. 
Par. 


9.1 
9.0 
9.0 

8.9 
8.8 

8.8 
8.7 
8.6 
8.6 
8.5 

8.5 
8.4 
8.4 
8.3 
8.2 


-208012.9  8.2 
204030.0  8.1 

20  50 14.7  8.1 
205926.6  8.0 

21  8  5.2  8.0 


-2116  9.6 
212339.7 
2180.34.9 
213654.7 
214288.6 


-214746.4  7.7 


21 62 17.7 
215612.1 
21M29.3 


22  2  ».0.7.5 


29  411.0 

22  535.1 

22  620.9 

22  628.6 


22  557.5  7.3 


7.9 
7.9 
7-8 
7.8 
7.8 


7.7 
7.6 
7.6 


7.5 
7.5 
7.4 
7.4 


-22  448.1 
22  259.9 
22  033.1 
215727.5 
215343.4 

-2149^20.6 
214419.3 
21 3839.6 
213221.6 
212&25w4 

►211751.5 


7.3 
7.3 

7.2 
7.2 
7.2 

7.1 
7.1 
7.1 
7,0 
7.0 

7.0 


8.7 
8.6 
8.5 
8.5 
8.4 

8.4 
8.3 
8.2 
8.2 
8.1 

8.1 
8.0 
8.0 
7.9 
7.9 

7.8 
7.8 
7.7 
7.7 
7.6 

7.6 
7^ 
7.5 
7.4 
7.4 

7.4 
7.3 
7.3 
7JJ 
7.2 

7.2 
7.1 
7.1 
7j0 


U 


0.60 
0.60 
0.60 
0.60 
0.59 

0.59 
0.58 
0.58 
0.58 
0.57 

0.57 
0.57 

0.57  27 

0.56  28 

0.56  29 

0.56  Mar.  1 
0.55  2 

0.55  8 

0.55  4 

0.55  5 


6;9 


0.54 
0.54 
0.54 
0.53 
0.53 

0.53 
0.53 
0.52 
0.52 
0.52 

0.52 
0.51 
0.51 
0.51 


7.0  0.51 
7.0  0.50 


0.50 


-21  989.91 6.9 


6.9  0.50 
6.9  0.49 
6.a  0.49 

6.8  0.49 
6.8  0.49 
6.7  0.48 
6.7  0.48 
6.7  0.48 

6.6  0.48 
6.6  0.47 
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0  40 

9 19  59.37 

17  027.7 

6.1 

4.9 

0.34 

Ifi 

111 

12B230v44 

442  0.5 

5.6 

5.8 

0.36 

2 

0  41 

92454.62 

163826.7 

6.2 

4.9^ 

0.34 

17 

112 

1257  1.33 

51232.5 

5.6 

54 

0.36 

3 

0  42 

92948.72 

161668.4 

6.2 

4.9 

0.34 

18 

112 

1&  132.60 

54258.6 

5.6 

54 

0.36 

4 

0  43 

9344U0 

.1563  3.2 

5^ 

4j9 

0.34 

19 

113 

IS  6  4.29 

61317.9 

5.0 

64 

0.36 

5 

044 

93933.54 

+162942.0 

6.2 

4.9 

0.34 

20 

113 

181036.44 

-  64»29;6 

5.6 

54 

0.36 

6 

0  45 

94424.26 

15  565.6 

6.2 

4.9 

0.34 

21 

114 

1316  9XH 

7I333i) 

6.7 

54 

0.36 

7 

0  45 

9  49 13.89 

144144.4 

6.2 

4.9 

0.34 

22 

116 

1319^J26 

74327.5 

6.7 

64 

0.36 

8 

046 

954  2.42 

1417  9.4 

6.2 

6.0 

0.34 

23 

115 

182416JQ2 

81312.3 

6.7 

54 

0.36 

9 

0  47 

95849.89 

18  62 11 J2 

6.2 

5.0 

0.34 

24 

1 

116 

132860.39 

84246.7 

5.7 

64 

0.37 

10 

0  48 

10  336.82 

+13  26  60.6 

5.2 

6.0 

0.34 

;     25 

116 

138325.42 

-  912  9.8 

6.7 

6.5 

0.37 

11 

0  49 

10  821.71 

13  1  8.3 

6.2 

5.0  0.34 

26 

117 

1388  1.15 

94121.0 

5.7 

5.5 

0.37 

12 

060 

1013  6.09 

1286  6.0 

6.2 

6.»k).34 

27 

118 

1842S7.ei 

101019.6 

6.8 

6.5 

0.37 

13 

060 

10 17  49.49 

12  841.6 

6.2 

5.0  0.34 

28 

118 

134714.84 

low  4.6 

6.8 

5.5 

0.37 

14 

0  51 

1022^.92 

11 41 68  J7 

5.2 

5.9 

0.84 

29 

119 

186162J89 

11  7  86  A 

5.8 

5.5 

0.37 

15 

0  52 

102713.40 

+11 H  67.0 

6.2 

5.0 

0.34 

80 

120 

lBMtl.78 

-US6ffiL.2 

5.8  5.5  j 

0.38 

16 

053 

103153.90 

+104787.4 

6.2 

5.0 

0.34 

Da.  1 

120 

U'IU.66 

-12 '361^ 

5.8 

5.6 1 

0.38 

VENUS,  1920. 
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yOR  TRiJSSlT  AT  WASHINQTON. 


Date. 

Itea 
Time. 

AseuhnktBL 

APPSWPt 

Hor. 
Par. 

1 

1 

Date. 

WMb. 

tfeaa 
Thn^. 

Apparant 
Decnnation. 

Hor. 
Par. 

1 

1 

h  m 

It 

J 

1 

at* 

«!»« 

h  m     8  1 

•    t     tt 

II 

s 

h  m 

h  m     I 

•    1    II 

// 

II 

8 

Oct.  1 

120 

14   111.56 

-12  351.3  5.8 1 

5.6 

0,38 

Nov.15 

2  11 

174938.32 

-25  759.8 

6.9 

6.6 

0.48 

2 

121 

14  552.25 

123135.0 

5.8 

5.6 

0.38 

16 

218 

1755  1.92 

251053.6 

6.9 

6.6 

0.49 

3 

122 

141033.90 

1259  1.3 

5.9 

5.6 

0.38 

17 

2  14 

18  025.62 

2513  3.1 

6.9 

6.6 

0.49 

4 

123 

141516.54 

1326.9.6 

5.9 

5.6 

0.38 

18 

215 

18  549.32 

251427.7 

7.0 

6.7 

0.49 

5 

124 

1420  0.19 

135259.0 

5.9 

5.6 

0.39 

19 

2  17 

181112.96 

2515  7.5 

7.0 

6.7 

0.49 

6 

124 

142444.88 

-14 19  29.0 

5.9 

5.6 

0.39 

20 

219 

181636.48 

-2515  2.2 

7.0 

6.7 

0.49 

7 

125 

142930.65 

144538.4 

6.9 

5.7 

0.39 

21 

220 

18  21 59.78 

251412.0 

7.1 

6^ 

0.50 

8 

126 

143417.51 

15 11 26.7 

5.9 

5.7 

0.39 

22 

2  21 

18  27  22.80 

251236.8 

7.1 

6.8 

0.50 

9 

127 

1439  5.49 

153653.1 

6.0 

5.7 

0.39 

23 

2  23 

183245.46 

251016.8 

7.1 

6.8 

0.50 

10 

128 

144354.62 

16  156.6 

6.0 

5.7 

0.40 

^ 

224 

1838  7J0 

25  712.0 

7.2 

6.8 

0.50 

11 

129 

144844.90 

-162636.7 

6.0 

5.7 

0.40 

25 

226 

184329.46 

-25  322.5 

7.2 

6.9 

0.51 

12 

129 

145336.85 

165052.4 

6.0 

5.8 

0.40 

26 

227 

184860.65 

245848.6 

7.2 

6.9 

0.51 

13 

190 

145828.97 

171443.0 

6.0 

6.8 

0.40 

27 

229 

185411.21 

345330.5 

7.3 

7.0 

0.51 

14 

181 

15  322.80 

1738  7.7 

6.1 

5.8 

0.40 

28 

230 

185931.09 

244728.4 

7.3 

7.0 

0.51 

15 

132 

15  817.83 

18  1  5.6 

6.1 

5.8 

0.41 

29 

2  31 

19  450.22 

244042.6 

7.4 

7.0 

0.52 

16 

133 

15 13 14.07 

-182336.0 

6.1 

5.8 

0.41 

30 

233 

1910  8.54 

-243313.3 

7.4 

f.l 

0.52 

17 

lU 

15 18 11.51 

184538.2 

6.1 

5.8 

0.41 

Deo.  1 

234 

191525.98 

2425  1.0 

7.4 

7.1 

0.52 

18 

135 

152310.17 

19  711.6 

6.1 

5.9 

0.41 

2 

235 

192042.49 

2416  6.0 

7.5 

7.1 

0.52 

19 

136 

152810.05 

192814.8 

6.2 

5.9 

0.42 

3 

237 

192558.02 

24  628.7 

7.5 

7.2 

0.52 

20 

138 

153311.14 

194847.6 

6.2 

5.9 

0.42 

:     4 

238 

193112.50 

2356  9.6 

7.6 

7.2 

0.63 

21 

139 

153813.43 

-20  849.2 

6.2 

5.9 

0.42 

5 

2  39 

193625.89 

-2345  9.0 

7.6 

7.2 

0.53 

22 

140 

1543 16.93 

202818.7 

6.2 

6.0 

0.42 

6 

240 

194138.13 

233327.5 

7.6 

7.3 

0.63 

28 

141 

154821.62 

20  47 15.3 

6.3 

6.0 

0.43 

7 

242 

194649.17 

2321  5.7 

7.7 

7.3 

0.53 

24 

142 

155327.49 

21  538.5 

6.3 

6.0 

0.43 

8 

2  43 

195158.97 

23  8  4.1 

7.7 

7.4 

0.53 

25 

143 

155834.52 

212327.5 

6.3 

6.0 

0.43 

9 

244 

1957  7.47 

225423.2 

7.8 

7.4 

0.54 

26 

144 

16  342.70 

-214041.6 

6.3 

6.0 

0.43 

10 

2  45 

20  214.63 

-2240  3.6 

7.8 

7.5 

0.54 

■  27 

146 

16  852.01 

21 57  20.0 

6.4 

6.1 

0.44 

n 

2  46 

20  720.41 

2225  6.0 

7.9 

7.5 

0.54 

28 

147 

1614  2.42 

221322.3 

6.4 

6.1 

0.44 

12 

2  48 

201224.76 

22  930.9 

7.9 

7.5 

0.54 

29 

148 

16 19 13.93 

222847.7 

6.4 

6.1 

0.44 

13 

2  49 

20 17  27.67 

215319.1 

8.0 

7.6 

0.55 

SO 

149 

162426.60 

224335.5 

6.4 

6.1 

0.44 

14 

250 

202229.06 

213631.2 

8.0 

7.6 

0.55 

81 

151 

162940.09 

-22  57  45.0 

6.5 

6.2 

0.45 

15 

2  51 

202728.94 

-2119  8.0 

8.0 

7.7 

0.55 

Nov.  1 

152 

163454.68 

23 11 15.9 

6.5 

6.2 

0.45 

16 

^52 

203227.26 

21  110.1 

8.1 

7.7 

0.55 

2 

153 

164010.24 

2324  7.4 

6.5 

6.2 

0.45 

17 

2  53 

203723.98 

204238.3 

8.1 

7.8 

0.55 

a 

155 

164526.72 

23  36 19.1 

6.5 

6.2 

0.45 

18 

2^ 

204219.10 

202333.2 

8.2 

7.8 

0.56 

4 

156 

16  6044.08 

2347  60.4 

8.6 

6.3 

0.46 

19 

255 

204712:59 

20  355.7 

8.2 

7.9 

0.56 

5 

157 

1656  2.29 

-235840.7 

6.6 

6.3 

0.46 

20 

256 

2052  4.43 

-194346.6 

8.3 

7.9 

0.56 

6 

159 

17   121.29 

24  849.6 

6.6 

6.8 

0.46 

21 

2  57 

2a56  54.60 

1923  0.4 

8.3 

8.0 

0.56 

7 

2   0 

17  641.03 

24 18 16.6 

6.6 

6J 

0.46 

22 

2  57 

21   143.09 

19  156.1 

8.4 

8j0 

0.57 

8 

2    1 

1712  1.45 

2427  1.3 

6.7 

6.4 

0.47 

28 

258 

21  629.88 

184016.3 

8.5 

8.1 

0.57 

9 

2    3 

17 17  22.50 

2435  3.8 

6.7 

6.4 

0.47 

24 

269 

21 U  14.98 

1818.  8.1 

8.5 

8.1 

0.57 

10 

2   4 

17  2244.11 

-244222.1 

6.7 

6^ 

0.47 

25 

3   0 

21 15  58.38 

-17  55.31.9 

8.6 

8.2 

0.57 

11 

2   6 

1728  6.21 

244857.6 

6.8 

6.5 

0.47 

26 

3   1 

21 2040.08 

173228.6 

8.6 

8.8 

0.57 

12 

2    7 

173328.76 

245449.3 

6.8 

8.5 

0.48 

27 

3    1 

212520.08 

17  859.1 

8.7 

8.3 

0.58 

IB 

2    8 

173851J57 

245957.0 

6.8 

6.5 

0.48 

28 

3   2 

21 29  58.87 

1645  4.0 

8.7 

8.3 

0.58 

14; 

2  10 

174414.88 

25  420.4 

6.8 

^h 

0.48 

20 

3   3 

213434.97 

162044.1 

8.8 

8.4 

0.58 

15 

2  11 

174938^ 

-25  759.3 

6.9 

6.6 

0.48 

30 

3    8 

2189  9.89 

-1656  0.8 

8.9 

8.5 

0.59 

16 

2  13 

1755  1.92 

-251053.6 

6.9 

6.6 

0.49 

.      31 

3   4 

214343.13 

-153053.4 

8.9 

80^ 

0.59 

a 

I6097* 

—1920 

^ 

- 

w 

— - 
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MASS,  ld20; 

FOB  TRANSIT  AT  WASHINGTON. 


r 


Pat«. 


Ian.  0 
1 
2 
3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 

14 

15^ 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 

31 

Feb.  1 

2 

3 

4 
6 


18 

18 
17 
17  57 

\^ 

IT  52 
17 

17  48 
1746 
17  43 


9 
10 
11 
12 
13 

14 
.16 


WmA. 
Mem 
TUne. 


m 


h 
18 
18 

18  21 
18 
1817 


h  m  s 
26}13  442.64 
23|l3  6^.20 

13  819.22 
1911310  6.68 

13 11 53.58 


1815131339.8^ 
1812131525.61 
1810131710.73 
18  8131855.23 
18   6132039.09 


4132222.30 
11324  4.83 

50|l3  2546.66 
132727.80 

5511329  8.19 


17  41 
17 
17  36 
17  34 
17  31 

17  29 
17  26 
17  24 
17  22 
17 


17 
tl7 
17 
17 
17 

17 
17 
16 
16 

8^16 


16 
16 
16 
16 
16 

16 
16 


AiotnrioD. 


133047.82 
50133228.68 
1334  4.75 
133541.99 
133718.40 


3813 


133853.94 
4028.60 
1342  2.35 
134335.18 
1345  7.05 

134637.95 
1348  7.85 
134936.74 
1351  4.60 
5231.40 


1913 

17135357.12 

14135521.73 

11 13  5645.20 

^1358  7.52 

6135928.65 

414  048.55 

114  2  7.19 

5814  324.55 

5614  440.58 

56114  555.26 

50114  7  8.52 
4814  890.85 
4614  930.70 
42141039.53 
39141146.80 

36 14 1252.46 
34 14 13^46 


Appirait 
VmbaXkm 


ft 


447  1.0 
45743.8 
5  821.2 
51853.2 
&2919.7 


96 


58940.6 
54965. 

6  0  5.8 
610  8.8 
620  6.2 

62957.6 
63942.8 
64921^.7 
65854.2 

7  820.2 

71739.6 

7  2652.1 
73558.0 
74467.0 
75349.0 

8  234.0 
81111.9 
81942:5 
828  5.7 
83621.6 


-84430.1  7.2' 

86231.1  7.3 
9  024:5  7.4 
9  810.2  7.4 

9 1548.2  7.5 

92318.4  7.6 
93040:8  7.6 
93755:3  7.7 
945  1.8  7.8 
962  0:3  7.8 

95850.5  7.9 

10  532.4  8.0l 
1012  6.9  8.0 
101831.0  8.1 

102447.5  8:2 

408055.3  8.3 
1036^54.3  8.3 

104244.4  8.4 

104825.6  8.5 
105357.6  8.6 

105920.5  8.7 

11  484.1  8.7 


Sf: 


tt 

6.0 
6.0 
6.1 
6.1 
6:2 


6.2 
.2^ 
6.3 
6.3 
6.4 

6.4 
6.5 
6.5 
6.6 
6.6 

6.7 
6.7 
6.8 
6.8 
6.9 

7.0 
7.0 
7.1 
7:1 
7:2 


tt 

3.2 
8.2 
3:2 
3.3 


i: 


0.21 
0.21 
0.21 
0.21 
3.3  0.22 


3.3 
3.3 
3.3 
3.4 
3.4 

3.4 
3.4 
3.5 
3.5 
3.5 

3.6 
3.6 
3.6 
3:6 

3.7 

3.7 
3.7 
3.8 
3.8 
3.8 

3.9 
3.^ 
3.9 
4.0 
4:0 

4.0 
4.1 
4.1 
4.1 

4.3 

4.2 
4.2 

4. 


0.23  25 

0.23  26 

0.23  27 

0.23  '28 

0.24  29 

0.24  Mar.  1 

0.24  2 

0.24  3 

0.24  4 

0.26  6 


.3ro 


4.8 

4.3 


0.22 
0.22 
0.22 
0.22 
0.23 


0.25 
0.25 
0.25 
0.25 
0.26 

0.26 
0.26 
0.26 
0.26 
0.27 

0.27 
0.27 
0.27 
0.28 
0.28 

0.28 
0.29 
.29 
0.29 
0.29 


Date. 


Time. 


F^b.l6 
16 
17 
18 
19 

20 
21 
22 
23 
24 


6 
7 
8 
9 
10 

11 
12 
13 
14 
16 

16 
17 
18 
19 
20 

21 
22 
23 
24 
26 


4.4  0.30  26 

4.4  0.30  27 

4.6  0.30  28 

4.6  0.31  29 

4.6  0.31  90 

4.6  0.31  81 
4.6  0.32  kpf.  1 


Ajoensico. 


li  m  li  m     8 
16  34 14 13  56.46 

163!l}l41458.78 
141559.36 
14 16  58.17 


16  28 
16  25 
16  22141755.15 


ApperoDt 
DedJBtttkii. 


f» 


41  434.1 
11  938.8 
11 14  33.1 
111918.2 
112353.8 


1619141850.28 
1616141943.51 
1613142034.78 
16  10 14  21 24.08 
16   6142211.86 

16  8142256.57 
16  0142389.69 
15  57 14  24  20.67 
15  53142459.46 
15  50142536.03 

15  47 14  26 10.82 
15  48 14  26  42.80 
1540142711.93 
1536142789.14 
15  381428  3.90 


15 
15 
15 
15 
15 

15 
15 
15 

14  5^ 
14 


2914 


2814 
2214 
1814 
1514 


2826.15 
2845.85 
29  2.95 
2917.39 
2929.13 


111142938.12 

142944.33 

31142947.71 

142948.23 

55114  2945.83 


14  6114  2940.49 
1447142932.19 
14  48142920.90 
14301429  6.69 
143614^49.25 

1430142828.88 
14261428  5.48 
14  22h42739.04 
14171427  9.68 
1419142687.10 

14  81426  1.62 
14  4142523.17 
13  50142441.77 
13  54142357.45 
13  5Q 14  23 10.24 


1346 
11340 


142220.18 
142127.81 


-112819.7 
118235.6 
113642.0 
114038.3 
114424.5 

-1148  0.6 
11 51 26.5 
115442.2 
115747.5 
12  042.6 

-12  326.810.1 
12  6  0.510.2 
12  823.6 
121085.8 
121287.210.5 

-121427.5 
1216  6.5 


Hot. 


ft 


8.7 
8.8 
8.9 
9.0 
9.1 


9.2 
9.3 
9.3 
9.4 
9.5 

9.6 
9.7 
9.8 
9.9 
10.0 


ft 

4.6 
4.7 

4.7 
4.8 
4.8 


121734.210.9 


121850.7 
121955.5 


-122048.811.2 


122130.3 
1222  0.0 


122217.811.5 


122223.7 

-122217.6 
12  21 59.8 
12  21 28.7 


122046.012.1 


4.9 
4.9 
5.0 
5.0 
5.1 

5.1 
5.2 
5.2 
5.3 
5.3 

6.4 

6.4 

10.3^6.5 

10.4  5.6 

5.6 

6.7 
5.7 
5.8 
6.8 
5.0 

6.0 
6.0 
6.1 
6.1 
6.2 


10.7 
10.8 


11.0 
11.1 


11.3 
11.4 


11.6 

11.8 
11.9 
12.0 


121951.112.2 

-12 1844.1 12.3 
121724.812.5 
121653.212.6 
1214  9.612.7 
1212 13.7 12.8 

->1210  5.912.9 
12  746.2 13.01 
12  614.713.1 
12  231.213.2 
116986.213.8 

-416629.713.4 
-^115311.913.51 


6.8 
6.3 
6.4 
6.4 
6.6 

6.6 
6:6 
6.7 
6.7 
6.8 

6.9 
6.9 
7.0 
7.0 

7.1 

7.2 
7.2 


8^ 


o 

OQ 


I 


8 

0.32 
0.32 
0.32 
0.33 
0.33 

0.33 
0.34 
0.34 
0.34 
0.35 

0.35 
0.35 
0.36 
0.36 
0.36 

0.37 
0.37 
0.38 
0.38 
0.38 

0.39 
0.39 
0.39 
0.40 
0.40 

0.40 
0.41 
0.41 
0.42 
0.42 

0.43 
0.43 
0.44 
0.44 
0.45 

0.45 
0.45 
0.46 
0.46 
0.46 

0.47 
0.47 
0.48 
0.48 
0.48 

0.49 
0.49 


Steltar  mgnttude  at  opporitian  in  April,  1990,  -1.4. 
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Pat*. 


Altar.  1 
2 
3 

4 

6. 

7 

8 

9 

10 

11 
12 

la 

14 
15 

le 

17 
IS 

19 

20 

21 
22 
23 
24 
25 

26 
27 
26 
29 
80 

1 
2 
8 

4 
5 


May 


Time, 


m 


h 
18 

18  35 
18 
18 
13  21 


1%    Mft  S 

4K)|14  21 27.31 

142081.68 

d0141983J36 

25141832.40 

141728;B6 


18 16 14 1622J83 
1810141514^9 
13  51414  3.63 
18  0141258.67 
12  85141185^9 

12  80141018^ 
12  4514  8500^9 
12  8914  788.93 
12  8414  816.67 
12  2914  458:98 

122314  328.01 
121814  2  1:93 
121314  034.89 
12  71359  7:08 
12   21367^.70 

11861356  9.^ 
1151135440.86 
1146185311.79 
1140135142.84 
1185135014.21 

1129184846.05 
1124134718.53 
1119184551.81 
1113134426i07 
11   81848  lAZ 

11  3134188.07 
10  57 13  40 16  JO 
10  52183855i(8 
1047133736.94 
10  42 13  36  20  JOl 


9 
10 

11 
12 
18 
14 
15 

16 
17 


10 
10 
10 

10 

1011 

10  6 

10  1 

956 

9  51 


6  10  361885  5j02 

7  10  31 13  83  52  j09 

8  10  26188241.31 
21138132JB0I 
16J183026J67 

132928.00 


182821.89 
132723.41 
182627.66 
182534.69 


947182444.68 
9  4213  28  57  J38 


ApponAt 
Peeunatian. 


tt 


Hot. 
Pw 


ft 


13.7 


1146  3.1 
114212.4 
11 38 11.4113^1 7.4 

4184  O.2|14.ol  7.5 


11298^.214.1 


1125  8.814.2  7.6 
112029.4]4;8  7.6 
111541.414.4  7.6 

-111045.314.5  7.7 
11  541.6 14;6  7.7 
11  080.8 14.6  7.8 
106513.614.7  7.8 

104950.614.7  7.8 

104422.614.8  7.9 

103850.314.8  7.9 

103814.414.9  7.9 
102785.714.9  7.9 
102155.1  JbJb  8.0 

401613.315t0  8;0 

101031.115.0  8.0 

10  449.415.0  8.0 

9  59  9.1 15.1  8:0 

95881.015.18.0 

•  94755.815.18.0 
04224.515.1  8.0 
93657.915.18.0 
961 86.6 15.1  8.0 
92621.415.18.0 

'  92113.315.18.0 
91612.815:0  8.0 
91120.715.0  8.0 
9  637.615.0  8.0 
9  2  4:314.9  7.9 

>  85741.514.9  7.9 
85389.014.9  7.9 
84920.514.8  7:9 
84541.614.8  7.9 
842  6.314.7  7^ 

•  83844.414.6  7.8 
83586.214.6  7.8 
88242.114.5  7.7 
8  80 '2,6 14 .6  7.7 
827^88:114.4  7:7 

82588.914.8  7.6 
82385.314.2 


/r 


Si' 


4 


l>at«. 


Time. 


-*115311.9|16£|7.2  0.49|Uayl7 
114943:018.6  7.8  0.5ol        18 


0.501 


7.8 
13.61 7.4 10.50 
0.50 


7.6 


0.51! 
0.51 
0.51 
0.52 
0.52 

O.52I 
0.52 
0.5a 
0.5» 
0.5SI 

m 

0.581 

0.53 
0.53 
OM 
0.54 

0.54 
0.54 
0.54 
0.54' 
0.5i 

0.54 
0.54 
0.54 
0.54 
0.54 

0.541 

0.54 

0.54 

0.54 

0.54 

0.54' 
0.53 
0.53 
0.53J 
0.53 

0.53 
0.53 
0.52 
0.52 
0.52 


7.6  {0.51 


19] 

20 

21 

22 
28 
24 
25 
261 

27 


28  8  03  181839.81 


29 
30 
31 

Jime  1 
2 


8^ 


3 

4 


8  41 

8  37 

833 

830 

1826 


5  8^ 


6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20} 

21 
22 
23t 


25t 

26 
27 
28 
29 
36 


h  m 
9  42 
9  37 
9  33 
9  28 


9  24  182ia8j69 


9  19 
915 
910 
9  6 
9    2 

8  58 


8  45  1818221)6 


818 
815 
811 
8  7 
8   4 

8  0 
7  57 
754 
7  60 
7  47 

744 
7  40 
7  37 
734 
7  31 

7 '28 
725 
722 


7  16 

7  13 
7  10 

7  7 
7  5 
7    2 


0.51:  July  1  6  50 


2! 


6  56 


AgOBaWlOll.. 


h    111        I 

132357.38 
132318.16 
132231.94 

132158.78 


182046.69 
138017.80 
131952D1 
181929.32 
1819  9.74 

U  1858.24 


131829.42 


131817.69 

13 18 16  JM 
131817.86 
181822.33 
181829,70 
1^1889.02 

131852.96 
1319  8.80 
181927.40 
131948.72 
132012.76 

132089.46 
1321  8.80 
132140.75 
132215.28 
132252.36 

132881.95 
132414.02 
132458.53 
132545.44 
132684.70 

132726.90 
132820.16 
132916.26 


24  7  19133014.55 


13  81 15X)0 

133217.55 
133322.18 
133428.85 
136537.53 
133648.17 

1338  0.74 
13  39 15.21 


Apparent 
DooUDatioD. 


// 


82335. 

82157.7 
82036.2 
81931. 
8 1842.3 


314 


014 


618 


81810.1 
81754. 
817  55.6 
81813:113.6 
M8  47.2 13 


81937. 
82044. 
822  7.4 
82346. 
82541.6 

82752:4 
83018.8 
883  0.6 
88557.6 
889  9.7 

8I236;5 

84617. 

85013.7 

85423.6 

»5847. 


713 


513 


618 


9  328.312 
9  816.4 
^1320. 
918384 
924  8.7 


92951. 

93540. 

94153 

94812.7 

95443 


-10  124.6 

10  817. 
101519.8 
102233.0 
102956.0 

-1087  28.5 
104510.6 
1053'  1.7 

nil 

11  9  9.8 

•11 17  264 
■112551.0 


Hor. 
Par. 


.2 
14.2 
14.1 

.0 
13.9 


18.8 


.7 
18.7 


4 
.3 


18.2 
.1 
13.0 

12.9 
12.8 
12.7 
12.6 
12.^ 


912 


12.5 
4 
12.3 
12.2 
.1 


612 


.0 


911 


11.9 

.8 

11.7 

11.7 


411 


6 
5 
.4 
11.3 
.2 


611 
811 


a 

S 


Oil 


11.1 


on 


7:6 
7.5 
7.5 
74 
74 

7.3 
7.3 
7;3 
7.2 
7.2 

7.1 
7.1 
7.0 
7.0 

6.9 

6.9 
6.8 
6.8 
6.7 
6.7 

6.6 
6.6 
6.5 
6.5 
6.4 

64 
0.3 
6.3 
6.2 
6.2 

6.1 
6.1 
6.1 
6.0 
6.0 

5.9 


.0  5.9 
11 .01 5.8 


10.9 
10.8 

10.7 
10.6 
10 .« 
.5 
10.-* 

10.3 
10.3 


510 


5.8 
5.7 

5.7 
5.7 
5.6 
5.6 
5.5 

5.5 
5.5 


fife 

8 

0.61 
0.51 
0.50 
0.50 
0.50 

0.50 
0.49 
0.49 
0.49 
0.48 

0.48 
0.48 
0,47 
0.47 
0.47 

0.46' 

0.46 

0.46 

0.45 

0.45 

045 
0.44 
0.44 
0.44 
0.43 

0.43 
043 
0.42 
0.42 
0.42 

0.42 
0.41 
0.41 
041 
0.40 

0.40 
0.40 
0.39 
0.39 
0.39 

0.39 
0.38 
0.38 
0.38 
0.38 

0.37 
0.37 
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JUPITEE,  1920. 

FOE  TRANSIT  AT  WASHINOTON. 


Date. 


JU).  0 
1 
2 
3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 

18 
19 

20 
21 
22 
23 
24 

25 

26 
27 
28 
29 

30 

31 

Feb.  1 

2 

3 

4 
5 
6 

7 
8 

9 
10 
11 
12 
13 

14 
15 


Wash. 
Mean 
Time. 


h  m 
14  40 
14  36 
14  31 
14  27 
14  28 

1419 
1414 
1410 
14  6 
14    1 

13  57 
13  58 
13  48 
13  44 
13  39 

13  35 
13  31 
13  26 
13  22 
1317 

1313 
13  9 
13  4 
13  0 
12  55 

12  51 
12  46 
12  42 
12  37 
12  33 

U2  2P 
12  24 
12  20 
1215 
1211 


6 
2 


12 

12 

1157 

1153 

1148 


1144 
1139  8 
1135  8 
1130  8 
1126  8 

1122  8 
1117  8 


Appannt 

AsOQDSlOCI. 


h 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

8 


m  s 
18  42.89 
18  22.82 
18  2.12 
17  40.80 
17  18.88 

16  56.35 
16  83.24 
16  9.56 
15  45.34 
15  20.56 

14  55.25 
14  29.44 
14  3.13 
13  36.35 
13  9.10 

12  41.41 
12  13.30 
11 44.79 
11 15.90 
10  46.65 

10 17.06 
9  47.15 
9 16.95 
8  46.46 
8 15.74 

7  44.79 
713.64 
6  42.30 
6 10.82 
5  39.20 

5  749 
4  35.69 
4  3.82 
3  31.92 
3  0.01 

2  28.09 
156.21 
124.88 
0  52.62 
0  20.95 

59  49.41 
59 18.01 
58  46.78 
58  1^.74 
57  44.91 

57  14-31 
5643.98 


Anparant 
Decnoatkn. 


f 


+163038.9 
168224.0 
163411.7 
1636  2.1 
168755.0 

+163950.3 
164147.9 
164347.7 
164549.7 
164753.8 

+1650  0.0 
1652  8.1 
16  54 17.9 
165629.5 
165842.7 


+17  057 
17  313. 
17  530. 
17  749. 
1710  9, 

+171230. 
171451. 
17 17 13. 
171936. 
1722  0. 

+17  2424. 
172648. 
17  29 12, 
178187. 
1734  1 

+173625. 
1738^9. 
174113. 
174336. 
174559. 

+174821. 
175042. 
1753  3. 
17  5522. 
175741. 


3 
5 
9 
5 
3 

0 
6 
8 
8 
3 

1 
3 
6 
0 
4 

,7 
,7 
3 
6 
2 

3 
,6 
1 

n 

,3 


+175958.7 
18  215.0 
18  430.0 
18  643.6 
18  855.7 

+1811  6.2 
+18 13 14.9 


Hot. 
Par. 


2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2,0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
8.0 


ti 


20  j5  1.52  M».15 
20.51.53  16 
20.51.53  17 

20.61.53  18 

20.611.541        19 


20.7 
20.7 
20.7 
20.8 
20 


81 


20. 

20.9 

20.9 

20.9 

21. 

21. 

21. 

21.0 

21.0 

21.1 

21.1 
21.1 
21.1 
21.2 
21.2 

21.2 
21.2 
21.2 
21.2 
21. 


81 


01 


01 


01 


21.2 
21 


21. 
21. 
21. 
21. 
21. 

21. 

21.2 

21.2 

21.1 

21.1 


8 


1.54 
1.54 
1.55 
1.55 
.55 


.5^ 
1.56 
1.56 
1.56 

.57 


.57 

.57 
1.57 
1.57 
1.58 

1.58 
1.58 
1.58 
1.58 
1.58 

1.58 
1.59 
1.59 
1.59 
.59 


21 

21.21.59 
21.21.59 
2lil.59 
1.59 
.59 


21. 


21 


21 
21 
21 
21 

21 


.59 
.59 
.59 
.59 
.59 

.59 
1.59 
1.59 
1.59 
1.59 


21.111.50 
21.1 


Date. 


Mar. 


20 
21 
82 
23 
24 

25 
26 

27 
28 
29 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

n 

18 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
85 


87 
28 
29 
80 

81 


1.58  Apr.  1 


Ttme. 


h  m 
1117 
1113 
11  8 
11  4 
11   0 

1055 
1051 
1046 
1043 
1038 

10^ 
10^ 
1024 
10  20 
1016 

1011 

10   7 

10   3 

968 

984 

950 
946 
941 
9  87 
933 

929 
925 
020 
916 
912 

9  8 
9  4 
859 
855 
851 

847 
843 
8^ 
836 
831 

827 
823 
819 
815 
«11 

«  7 
8   3 


iBBT 


h  m     8 

86643J98|+181314 

8  5«  13.92 

8  55  44.18 

8  55 14.76 

8  54  45.69 


8  5416.981+182831 
8  53  48.66 
8  5320.76 
8  52  53.31 
8  52  26.30 


8  51 59.76 
8  51 33.70 
8  51  8.15 
8  50  43.13 
8  50  18.63 

8  49  54.69 
849  31.33 
8  49  8.54 
8  48  46.34 
8  48  24.75 

8  48  3.77 
8  47  48.43 
8  47  23.73 
8  47  4.67 
8  46  46.27 

8  46  28. 
8  46 11.52 
8  45  55.18 
8  45  39.56 
8  45  24.63 


8  45 10. 
8  44  56.97 
8  44  44.24 
8  44  32.24 
8  44  21.00 


8  44  10.51 
8  44  0.79 
8  43  51.83 
84343.64 
843  86.23 


Apparatt 
DecunatioiL 


Hor. 
Par. 


#/ 


.9 
181522.1 
181727.4 
181980.6 
182182.0 


ft 

8.0 
2.0 
2.0 
2.0 
2.0 

2.0 
8.0 
2.0 
2.0 
2.0 

2.0 
8.0 
8.0 
8.0 
2.0 

2.0 

184250.0)2.0 

2.0 

2.0 


.4 
182528.6 
182723.5 
182916.2 
1831  6.6 


+183254.6 
183440.2 
183623.4 
1838  8.9 
133941.9 

+184117^3 


I 


^1 


*t 


184420.1 
184547.5 
1847 12.1 

+184883.912.0 
184952.9  2.01 


81.1 
81.1 
81.0 
81.0 
81.0 

21.0 
21.0 
80.9 
20.9 
20.9 

80.8 
20.8 
20.8 
20.7 
80.7 

80.7 
20.6 
20.6 
20.5 


I 

1.58 
1.58 
1.58 
1.58 
1.58 

1.58 
1.58 
1.58 
1.57 
1.57 

1.57 
1.56 
1.56 
1.56 
1.56 

1.56 
1.55 
1.55 
1.55 


2.0  20.5^1.55 


1851  9.1 
185222.3 
185832.7 

561+185440.3 
185544.9 
186646.6 
185745.2 
185840.8 


431+185938.4 
19  023.1 
19  1  9.6 
19  158.2 
19  8S3.6 


+19  310.9 

19  845.2 

19  416.3 

19  444.5 

19  h  %& 


843  89.59+19  631.51 
843  83.72    19 
8  4318.61    19 
8  4314.29    19 
8  43 19.74    19 

843   7.96+19 
843   5.95+19 


550.4 
6  6.3 
619iS 
629J0 

635.8 
639.5 


1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.8 
1.8 

1.8 
1.8 


20.4 


1.54 


20.4  1.54 
20.3  1.54 
20.3, 1.53 
2O.2I1.53 


20.2 
20.2 
20.1 
20a 
20.0 

20.0 
19.9 
19.8 
19.8 
19.7 

19.7 
19.6 
19.6 
19.5 
19.5 

19.4 
19.4 
19^ 
19.2 
19.2 

19.1 
19J 


1.53 
1.52 
1.62 
1.51 
1.51 

1.51 
1.50 
1.50 
1.50 
1.49 

1.49 
1.48 
1.48 
1.48 
1.47 

1.47 
1.46 
1.46 
1.45 
1.45 

1.45 
1.44 
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Date. 


Apt. 


May 


1 
2 
3 
4 
.6 

ft. 

.7. 

8 

9. 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 

.22 
23 
24 
25 

26 
27 
28 
29 

I 

2 
3 
4 
5 

6 
7 

8 


h  jtt 
8  3 
759 
755 
7  51 
7  47 

748 

739 


fSSP^ 


h  m 
843 

843 
843 
843 
843 


5.95 
4.71 
4.24 
4.54 
5.60 


843  7*43 
84310*92 
7  35|  84313.37 


/# 


If 


7  31 

728 

72i 

7201 
716 
712 
7    9 
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47  7.62 
.47   8.O0 

46  66.65 
:  46  81.19 
140  4642 


.2SJ+1762I9.7  0.3  1 

176343.6  0.3  1 

1768  7.2  0.3  1 
17SSn.&  0. 

I7a»83,6  0.3  1 

+17  S4 16.3  0.3  1 

17H9B.7ej  ] 

1766  0.8  0.3  1 
176523.4  0 
17  66  43  JO 


8  4616. 
8  46  llJt2 
8  48  6.99 
8  46  2.66 
8  4568.33 
8  46  54.01 
8  46  40.89 
8  46  45.87 


«41.t 
8  46  38.19 
8  4SS4. 
8  48  80.06 
8  48  37.60 
S45S4.18 
845  90.97 
8  46  17.88 
8  45 14.91 
84fiI8M 
8  46   9. 

«  «.7e 


175041.3  0.3 
1761  OJ  0.3 
175151.1  0.3 
176166J>0.3  1 


8  46  40.74+1766  4.9 
8  46  86.94 
8  46  30.63 
8  46  26.70 
8  46  30,87 


0.3  1 


176626.6  0. 
176646.9  0. 
1767  S.9  0. 
1767264  0. 


+176914.8 
1769SI 
175947 .8 
18  0  8.8 
18  019. 


+18 


,3  0.3  1 

084.8  0.3  1 
048.4  0.3 

1-^8.0  0.3  ] 

1 16.7  0, 
1S9.0  0.8  1 
143.4  0. 

164.8  0.3  ] 

2  6.6  0.3  1 

3  IT  .9  0.3  1 
228.8  0.8  1 
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FOR  TRANSIT  AT  WASfflNGTON. 


Date. 

Waah. 
Mean 
Time. 

h  m 

Aaoeoalon. 

Apparent 
Decltetian. 

Hot. 
Par. 

• 

Date. 

Wash. 
Mean 

Time. 

h  m 

^ffisr' 

Apparent 
Dedibiatlan. 

Hor. 
Par. 

It 

• 

Pass.  Mer. 

h  m      8 

•      i       ti 

99 

8 

h  m      8 

•      in 

s 

Apr.  1 

8    5 

8  46    1.89 

+18  249.0 

0.3 

1.2 

0.09 

Nov.  15 17  24 

9  4  67.66 

+164350.8 

0.3 

1.2 

0.08 

2 

8    1 

8  44  69.66 

18  268.3 

0.3 

1.2 

0.09 

16 

17  20 

9  4  67.49 

164351.8 

0.3 

1.2 

0.09 

3 

7  57 

8  44  67.66 

18  3  7.0 

0.3 

1.2 

0.09 

17 

1716 

9  4  67.29 

164363.4 

0.3 

1.2 

0.09 

4 

763 

8  44  65.69 

18  316.4 

0.3 

1.2 

0.09 

18 

17  12 

9  4  66.95 

164366.6 

0.3 

1.2 

0.09 

5 

7  49 

8  44  63.74 

18  323.3 

0.3 

1.2 

0.09 

19 

17    8 

9  4  66.47 

164368.4 

0.3 

1.2 

0.09 

6 

746 

8  44  62.021+18  330.7 

0.3 

1.2 

0.09 

20 

17    6 

9  4  66.86 

+1644   1.8 

0.3 

1.2 

0.09 

7 

7  41 

8  44  60.43 

18  337.6 

0.3 

1.2 

0.09 

21 

17    1 

9  4  56.11 

1644  6.8 

0.3 

1.2  0.09 

8 

7  37 

8  44  48.97 

18  ^44.0 

0.3 

1.2 

0.09 

22 

16  67 

9  4  64.24 

164410.3 

0.3 

1.2  0.09 

9 

733 

8  44  47.66 

18  349.8 

0.3 

1.2 

0.09 

23 

16  63 

9  4  63.22 

164416.6 

0.3 

1.2 

0.09 

10 

729 

8  44  46.44 

18  366.2 

0.3 

1.2 

0.09 

24 

16  49 

9  4  62.07 

164421.2 

0.3 

1.2 

0.09 

11 

725 

8  44  46.37 

+18  4  0.0 

0.3 

1.2 

0.09 

26 

16  45 

9  4  60.80 

+164427.4 

0.3 

1.2 

0.09 

12 

7  21 

8  44  44.44 

18  4  4.3 

0.3 

1.2 

0.09 

26 

16  41 

9  4  49.39 

164434.3 

0.3 

1.2 

0.09 

13 

7  17 

8  44  43.64 

18  4  8.0 

0.3 

1.2 

0.09 

27 

16  37 

9  4  47.84 

164441.7 

0.3 

1.2 

0.09 

14 

7  13 

8  44  42.97 

18  411.4 

0.3 

1.2 

0.09 

28 

16  33 

9  4  46.17 

164449.6 

0.3 

1.2 

0.09 

15 

7    9 

8  44  42.44 

18  414.2 

0.3 

1.2 

0.09 

29 

16  29 

9  4  44.37 

164468.1 

0.3 

1.2 

0.09 

16 

7    5 

8  44  42.04 

+18  416.4 

0.3 

1.2 

0.09 

30 

16  25 

9  4  42.43 

+1646  7.2 

0.3 

1.2 

0.09 

17 

7    1 

8  44  41.78 

18  418.2 

0.3 

1.2 

0.09 

Dec.  1 

16  21 

9  4  40.36 

164616.9 

0.3 

1.2 

0.09 

18 

1 

6  67 

8  44  41.64 

18  419.4 

0.3 

1.2 

0.09 

2 

16  17 

9  4  38.16 

164627.1 

0.3 

1.2 

0.09 

19 

654 

8  44  41.64 

18  420.1 

0.3 

1.2 

0.09 

3 

1613 

9  4  36.84 

164637.8 

0.3 

1.2 

0.09 

20 

650 

8  44  41.78 

18  420.3 

0.3 

1.2 

0.09 

4 

16    9 

9  4  33.39 

164649.1 

0.3 

1.2 

0.09 

21 

6  46 

8  44  42.05 

+18  420.0 

0.3 

1.2 

0.09 

6 

16    5 

9  4  30.82 

+1646  1.0 

0.3 

1.2 

0.09 

22 

6  42 

8  44  42.46 

18  419.1 

0.3 

1.2 

0.09 

6 

16    1 

9  4  28.11 

164613.4 

0.3 

1.2 

0.09 

23 

6  38 

8  44  43.01 

18  417.6 

0.3 

1.2 

0.09 

7 

15  67 

9  4  26.28 

164626.3 

0.3 

1.2 

0.09 

24 

634 

8  44  43.6S 

18  416.6 

0.3 

1.2 

0.09 

8 

15  63 

9  4  22.33 

164639.8 

0.3 

1.2 

0.09 

25 

630 

8  44  44.49 

18  413.1 

0.3 

1.2 

0.09 

9 

15  49 

9  4  19.27 

164663.7 

0.3 

1.2 

0.09 

10 
11 
12 

15  46 
15  41 
15  37 

9  4  16.08 
9  4  12.76 
9  4    9.33 

+1647  8.2 
164723.2 
164738.7 

0.3 
0.3 
0.3 

1.2 
1.2 
1.2 

0.09 

■     •     • 

0.09 

Oct.  27 

18  38 

9    4  32.93 

+164522.7 

0.3 

1.2 

•     •     • 

0.08 

0.09 

28 

18  36 

9    4  35.43 

164612.6 

0.3 

1.2 

0.08 

13 

15  33 

9  4    6.79 

164764.7 

0.3 

1.2 

0.09 

29 

18  31 

9    4  37.81 

1645  3.1 

0.3 

1.2 

0.08 

14 

15  29 

9  4    2.13 

164811.1 

0.3 

1.2 

0.09 

30 

18  27 

9    4  40.05 

+164464.2 

0.3 

1.2 

0.08 

15 

15  25 

9  3  58.35 

+164828.1 

0.3 

1.2 

0.09 

31 

18  23 

9    4  42.16 

164446.9 

0.3 

1.2 

0.08 

16 

16  21 

9  3  64.47 

164845.5 

0.3 

1.2 

0.09 

Nov.  1 

1819 

9    4  44.14 

164438.1 

0.3 

1.2 

0.08 

17 

1617 

9  3  50.47 

1649  3.4 

0.3 

1.2 

0.09 

2 

1815 

9    4  46.98 

164430.9 

0.3 

1.2 

0.08 

18 

1513 

9  3  46.36 

164921.7 

0.3 

1.2 

0.09 

3 

1811 

9    4  47.69 

1644  24.3 

0.3 

1.2 

0.08 

19 

15    9 

9  3  42.16 

164940.4 

0.3 

1.2  0.09 

4 

18    7 

9    4  49.26+164418.2 

0.3 

1.2 

0.08 

20 

16    6 

9  3  37.84 

+164959.7 

0.3 

1.2  0.09 

5 

18    3 

9    4  60.70    164412.7 

0.3 

1.2 

0.08 

21 

15    1 

9  3  33.42 

16  50 19.4 

0.3 

1.2 

0.09 

6 

17  59 

9    4  62.00 

1644   7.9 

0.3 

1.2 

0.08 

22 

14  67 

9  3  28.90 

165039.6 

0.3 

1.2 

0.09 

7 

17  56 

9    4  63.17 

1644   3.7 

0.3 

1.2 

0.08 

23 

14  63 

9  3  24.28 

1651  0.1 

0.3 

1.2 

0.09 

8 

17  62 

9    4  64.20 

1644  0.0 

0.3 

1.2 

0.08 

24 

14  49 

9  3  19.57 

165121.0 

0.3 

1.2 

0.09 

9 

17  48 

9    4  66.09 

+164356.9 

0.3 

1.2 

0.08 

25 

14  45 

9  3  14.76 

+16  51 42.4 

0.3 

1.2 

0.09 

10 

17  44 

9    4  65.85 

164354.4 

0.3 

1.2 

0.08 

26 

14  41  9  3    9.85 

1652  4.2 

0.3 

1.2 

0.09 

11 

17  40 

9    4  66.46 

16  43  62.5 

0.3 

1.2 

0.08 

27 

14  37 

9  3    4.85 

166226.3 

0.3 

1.2 

0.09 

12 

17  36 

9    4  66.96 

164361.2 

0.3 

1.2 

0.08 

28 

14  33 

9  2  69.76 

166248.7 

0.3 

1.2 

0.09 

13 

17  32 

9    4  67.29 

164350.4 

0.3 

1.2 

0.08 

29 

14  29 

9  2  64.59 

165311.6 

0.3 

1.2 

0.09 

14 

17  28  9    4  57.49|+164350.3 

0.3 

1.2 

0.08 

30 

14  26 

9  2  49.33 

+166334.8 

0.3 

1.2 

0.09 

15 

17  24  9    4  57.56+164350.8 

1 

0.3 

1.2 

0.08 

31 

14  21 

9  2  43.981+165368.4 

1 

0.3 

1.2 

0.09 

Stellar  magnitude  at  oppoeitloo  in  February,  1920, 7.7. 
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ECLIPSES,  1920. 


In  the  year  1920  there  will  be  four  eclipeesy  two  of  the  Sun  and  two  of 
the  Moon. 

I. — A  Total  Eclipse  of  (he  Moon,  May  2,  1920,  visible  at  Washington;  the 
beginning  visible  generally  in  Europe,  western  Asia,  Africa,  the  Indian  Ocean 
except  the  eastern  portion,  the  Atlantic  Ocean,  eastern  North  America,  and 
South  America;  the  ending  visible  generally  in  western  Europe,  western 
Africa,  the  Atlantic  Ocean,  North  America  except  the  extreme  northwestern 
portion.  South  America,  and  the  eastern  portion  of  the  Pacific  Ocean. 

ELEMENTS  OF  THE  ECLIPSE. 

d    h   m      8 
Greenwich  mean  time  of  <P  in  right  ascension,  May  2  13  69  14.0 

h  m      s 
Sun's  light  ascension  2  39  32.08  Hourly  motion 

Moon's  right  ascension        14  39  32.06  Hourly  motion 


fi 


Sun's  declination  +15  32  82.5 

Moon's  declination  -15  51    6.0 

Sun's  equa.  hor.  parallax  8.7 

Moon's  equa.  hor.  parallax      54  47.6 


Hourly  motion 

Hourly  motion 
Sun's  true  semidiameter 
Moon's  true  semidiameter 


9^58 

123.88 

f     If 

+  0  44.4 

-  6  36.1 

15  61.7 

14  65.1 

CIRCUMSTANCES  OF  TEE  ECLIPSE. 


Moon  enters  penumbra 
Moon  enters  umbra 
Total  eclipse  begins 
Middle  of  the  eclipse 
Total  eclipse  ends 
Moon  leaves  umbra 
Moon  leaves  penumbra 


Contacts  of  Umbra 
wftb  Moon's  Limb. 


First 
Last 


Angles  of  Position 
lh>mtlie North  Point. 


83to£. 
59  to  W. 


d    11     m 
May  2  l949.3  ' 

2  12    0.8 

2  13  14.7 

2  13  50.9  ^  Greenwich  Mean  Time. 

■  , '  2  U.27.1' 

2  15  41.3 

2  16  53.2  ) 

The  Moon  Being  in  the  Zenith 
in  Longitude 
from  Greenwich,  and  in  Lfttitnde. 


+  1  56 
+55  18 


-15  38 
-16    2 


Magnitude  of  the  eclipse- 1.224  (Moon's  diameter- 1.0). 


n. — A  Partial  Eclipse  of  the  Sun,  May  17,  1920,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d    h    m      s 
Greenwich  meHn  time  of  6  '^^  nght  ascension,  May  17  18    0  14.4 

Sun  and  Moon's  R.  A.  3  38  44.17  Hourly  motions        9.94  and  157.15 

Sun's  declination              +19  29  22.0                 Hourly  motion  +0  33.2 

Moon's  declination           +18  26  31.5                 Hourly  motion  +5  19.0 

Sun's  equa.  hor.  parallax               8.7  Sun's  true  semidiameter  15  48.4 

Moon's  equa.  hor.  parallax      60  56.9  Moon's  true  sanidiameter  16  35.6 

CIRCUMSTANCES  OF  THE  ECLIPSE. 


Eclipse  begins 
Greatest  eclipse 
Eclipse  ends 

Oreenwioh  Mean        Loogitade  from 
Time.                   Oreenwioh. 
d    h     m                       •     ' 

May  17  16  16.9             -  46  28 
17  18  14.7             -107  32 
17  20  12.6             -133    3 

Latitude. 

-46  11 
-69    6 
-32    7 

Magnitude  of  greatest  eclip8e-0.973  (Sun's  diameter- 1.0). 
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m.— ^  Total  BeUpse  of  ike  Mom,  October  26-27,  1920,  inTisibFe  at 
Washington;  the  beginning  visible  generally  in  western  North  America,  the 
Pacific  Ocean,  Anstralia,  Asia  except  the  western  portion,  and  the  eastern 
portion  o£  the  Indian  Ocean;  the  ending  visible  generally  in  the  western 
portion  of  the  Pacific  Ocean,  Asia,  Ansliralia,  the  Indian  Oc^an,  eastern 
Africa,  and  Europe  except  tiie  western  porticm. 


ELEMENTS  OF  TEE  ECLIPSE. 

'  d    h   m      • 

•Greenwich  mean  time  of  <p  in  nght  asc^^sioQ,  October  27    2  18  lli3 

h   m      8 
14    6  29.31 

2    6  29.31 


Sun's  fight  ascension 
Moon'l  ii|;ht  ascencdon 


Hourly  motion 
Hourly  motion 


/» 


6un's  dedinalion  -12  48  41.8 

Moon>  declination  +13    3  56.4 

Son's  ^ua.  hor.  parallax  .  8.9 

Moon'i  equa;  lunr.  parallax-     69    3.9 


I  Honrly  motion 


Moon  enters  |)enumb2a 
Moon  enters  umbra 
Total  eclipe^  begins 
^fiddle  of  thb  eclipse. 
Total  eclips^  end^ 
Moon  leaves  Kunbra 
Moon  leaves  A)enumb^ 

■ 

C^taeiBofUinbra 
with  IQwn's  Limb. 

i 


'  Hourly  motion 
Suit's  true  semidiameter 
Moen's  true 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

d    b    m 
Oct.  2^  23  24.5  1 

27  0  25.6 

27  128.6 

27  2  11.4 

^  2  54.3 

27  3  57.5 

27  4  58.7  J 


s 
9.63 

*     140.76 

;         »* 

-  0  5a7 

4  8  52.8 

16    6.0 

16    4.8 

*  Greenwich  Mean  Time. 


Aii|]es 
omthe 


les  of  Podtkm 


Tiwt 
jLast 


from  the  North  Pofait. 

9etoE. 
^8toW. 


The  ICoon  being  bi  the  Zenitk 
Ji|  Longitude 
from  Qreenwloh,  and  In  Latitude. 


^166  94 
rll7  30 


Magnitude  of  the  eclipBe^l.404  (Moon's  diameter«*1.0). 


+12  47 
+13  19 


IV.— 4  Pa^iM  EeUpst  of  (he  Sun,  November  10,  1920,  Vi8i<)le  at  Wash- 
ington. 

ELEMENTS  OF  THE  ECLIPSE, 

d     h   m      s 
mean  tune  of  <$  in  rig^t  ascension,  Nov.  10    3  27  48.1 

h  m 


s 


Snn  and  Moon's  R.  A.        15    1  56.24 


Hourly  motions       10.11  and  127.74 


n 


Sun's  dedinfition  -17  11    6,7 

Moon's  decl&iadon  '        -16    7  37.8 
Son's  equa.  ^or.  parallax  8.9 

Moon's  equ4  Lor.  parallax '    55  26.8 


Hourly  motion 

Hourly  motion 
Sun's  true  semidiameter 
Moon's  tme  semidiameter 


-^  0  42.1 

t  5  58.7 
16  9.4 
15    5.8 


EciUpsebeg^ 
GToatast  eclipse 
Eclipse  ends 


CIRCUMSTANCES  OF  THE  ECLIPSt:, 


Qvwmrlch  Mean 
l*lme. 
d     h     m 
Nov.  10  ,  1  47.3 

10    B  52.0 

10    5  57.1 


IxMlgltQdfe  from 
Qnegttwkh* 

4>96^ 
+  80    0 

+  15  20 


I    La^de, 

*    +5»  12. 

!    +69  67 

+34    0 


Magnitude  of  greatest  eclipse-0.742  (Sun's  diameter*  1.0). 
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BESSELIAN  ELEMENTS  OF  THE  PARTIAL  ECLIFSfi  OF  THE  SUN, 

MAY  17,  1920. 


Gratnwicb 
MeBi&Time. 

CoordiDvtM  of  OtntMr 

of  Shadow  on 
FtBtdainentai  PiMie. 

-    -                                         * 

Direction  of  Axis  of  Shadow. 

» 

RwUiuof 

FondamBntBl 
Pkne. 

X 

r 

Lofsintf 

Lof  cosd 

i( 

1 

h   m 
16  10 

-1.06486 

-1.17807 

+9.52297 

+9.97441 

•          r 

243  26.1 

+0.63291 

20 

0.95919 

1.16494 

9.52390 

9.97441 

.  246  66.1 

0.63291 

30 

0.86352 

1.15181 

9.52803 

9.97440 

248  26.1 

0,63291 

40 

0.76784 

1.13869 

9.52306 

9.97440 

250  66.1 

0.63290 

50 

0.67216 

1.12567 

9.62309 

9.97440 

263  26.1 

0.63290 

17    0 

-0.67647 

-1.11845 

+9.62313 

+9.97499 

256  56.1 

+0.53290 

10 

0.48078 

l.U99o4 

9.52316 

9.97439 

268  26.1 

0.63289 

20 

0.38509 

1.08623 

9.62319 

9.97439 

260  56.2 

0.63289 

30 

0.28940 

1.07312 

9.52322 

9.97438 

263  26.2 

0.63288 

40 

0.19370 

1.06002 

9.52326 

9.97438 

265  56.2 

0.63288 

50 

0.09800 

1.04692 

9.52329 

9.97437 

268  26.2 

0.63287 

18    0 

-0.00230 

-1.03383 

+9.52332 

+9.97437 

270  56.2 

+0.53286 

10 

+0.09340 

1.02074 

9.52335 

9.97436 

273  26.2 

0.53286 

20 

0.18911 

1.00766 

9.52339 

9.97436 

275  56.2 

0.53284 

30 

0.28481 

0.99458 

9.62342 

9.97436 

278  26.2 

0.63283 

40 

0.38052 

0.98150 

9.62346 

9.97435 

280  56.2 

0.53282 

50 

0.47622 

0.96843 

9.52348 

9.97435 

283  26.3 

0.53281 

19    0 

+0.57193 

-0.95536 

+9.62351 

+9.97434 

285  56.3 

+0.53280 

10 

0.66764 

0.94230 

9.62366 

9.97434 

288  26.3 

0.53278 

20 

0.76334 

0.92924 

9.62358 

9.97434 

290  66.3 

0.63277 

30 

0.86905 

0.91618 

9.52861 

9.97483 

293  26.3 

0.63276 

40 

0.95476 

0.90313 

9.62364 

9.97433 

295  56.3 

0.53274 

50 

1.06046 

0.80009 

9.62967 

9.97432 

298  26.8 

0.53273 

20    0 

+1.14616 

-0.87706 

+9.62^1 

+9.97482 

300  66.3 

+6.53271 

10 

1.24186 

0.86401 

9.52374 

9.97432 

303  26.3 

0.53269 

20 

+1.33756 

-0.86098 

+9.62377  . 

+9.97481 

306  66.4 

+0.53267 

OreenwldiMMo 
Tide. 

Logs'forllf 

Jnute. 

I^ 

r'forlMinato. 

LoKn'forlMinnte. 

LogT 

angmtof  Angli 
ofCoM. 

Pvnumbra. 

h   m 

• 

16    0 

+7.980) 

S 

+7.1185 

+1.1761 

■ 

h7.66470 

17    0 

7.980J 

J 

7.1178 

1.1761 

7.66469 

18    0 

7.080( 

» 

7.1170 

1.1761 

7.66469 

19    0 

.      7.9801 

» 

7.1161 

1.1761 

7.66469 

20    0 

7.9801 

» 

7.1152 

1.1761 

7.66468 

21    0 

<f7.980l 

» 

+7.1142 

+1.176 

1           1 

• 

h7.66468 

so. 


iut. 
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BESSELIAN  ELEMENTS  OF  THE  PARTIAL  ECLIPSE  OF  THE  SUN, 

NOVEMBER  10,  1920. 


Onaiwleh 
ICaanTime. 

CoordlmitM  of  OMiter 

o(  Shadow  OB 
Fundmaiitai  PbuM. 

Dlraction  of  Axis  of  BbBdow. 

Badinsof 

Penumbra  on 

I'uiMlamenfial 

Plane. 

X 

y 

Logfinil 

Logoosil 

n 

I 

h  m 
1  40 

-O.W790 

+1.31885 

-9.47006 

+9.98020 

28  59.9 

+0.56491 

bO 

0.83276 

1.30298 

9.47011 

9.96020 

31  29.9 

0.56494 

2    0 

-0.74761 

+1.28711 

-9-47016 

+9.98020 

83  59.9 

+0.56496 

10 

0.6624r 

.  1.27125 

•     9.47020 

9.98020 

36  29.9 

0.56498 

20 

0.57738 

1.25539 

9.47025 

9.98019 

38  59.9 

0.56501 

80 

0.49218 

1.23953 

9.47030 

9.98019 

41  29.9 

0.56503 

40 

0.40708 

1.22368 

9.47034 

9.98018 

43  59.9 

0.56505 

M) 

0.32188 

1.20783 

9.47089 

9.98018 

46  29.9 

0.56507 

3    0 

-0.23678 

+1.19199 

-9.47044 

+9.98017 

48  59.9 

+0.56509 

10 

0.15158 

1.17614 

9.47048 

9.98017 

51  29.9 

0.56511 

20 

-0.06648 

1.16030 

•     9.47053 

9.98016 

53  59.9 

0.56513 

80 

+0.01871 

1.14447 

9.47058 

9.98016 

56  29.9 

0.56515 

40 

0.10386 

1.12864 

9.47062 

9.98015 

58  59.9 

0.56517 

¥> 

0.18801 

1.11281 

9.47067 

9.98015 

61  29.9 

0.56519 

4    0 

+0.27416 

+1.09698 

-9.47072 

+9.98014 

63  59.9 

+0.56529 

10 

0.35931 

1.08116 

9.47076 

9.98014 

66  29.9 

0.56522 

20 

0.44446 

1.06534 

^►.47081 

9.98014 

68  59.9 

0.56528 

80 

0.5296i 

1.04953 

9.47086 

9.98013 

71  29.9 

0.56525 

40 

0.61476 

1.03372 

;     9.47090 

9.98013 

73  59.9 

0.56526 

hO 

0.69996 

1.01791 

9.47095 

9.98013 

76  29.9 

0.56528 

5    0 

* 

+0.78508 

+1.00211 

-9.47100 

+9.98012 

78  59.9 

* 

+0.56529 

10 

0.87018 

0.98631 

9.47104 

9.98012 

8129.9 

0.56530 

20 

0.95538 

0.97052 

9.47109 

9.98011 

83  59.9 

0.56532 

to 

1.04047 

0.95473 

:     9:47114 

9.98011 

86  29.9 

0.56533 

40 

1.12561 

0.93894 

9.47U8 

9.98010 

88  59.9 

0.56534 

ho 

1.21074 

0.92S16 

9.47123 

9.98010 

91  29.9 

0.56535 

6    0 

+1.29587 

+0.90788 

-9.47128 

+9.98009 

93  59.9 

+0.56536 

Qraenwl^  Ifean 
Tinie. 

« 

LofxTorlM 

inttto. 

Logy'iorllCinata. 

t 
1 

Log  n' Sat  I B 

• 

linnte. 

• 

LogTi 

innnt  of  Angle 
ofCoiiB. 

Pmumlva* 

h  m  . 

1 

■ 

• 

1    0 

+7.830] 

-7.2009 

+1.176] 

I 

^ 

■7.67432 

2    0 

7.9301 

- 

7.2004 

1.176] 

I 

7.67432 

3    0 

7.930S 

^.1999 

1.176] 

I 

7.67433 

4    0 

7.9802 

7.1993 

1.176] 

i 

7.67483 

5    0 

7.gi30] 

- 

7.1987 

1.176] 

i 

t 

7.67484 

6    0 

+7.9801 

-7.1980 

+1.176] 

i 

4 

-7.67434 

36097*^—1920 36 


562  ECLIPSES,  W20. 

LOCAL  CIRCUMSTANCES  OP  THE  ECLIPSE  OP  THE  SUN,  NOV.  10,  1920. 


Flios. 


Albwiy,  N.  Y.  .    . 
Allegheny,  T%. 
Ambent,  Matt. 
Ann  Arbor,  Mich. 
Appleton,  Wn. 

Atlanta,  Ga.  '    .    . 
Augusta,  Me.     .    . 
Bismarck,  N.  Dak. 
Buffalo,  N.  Y. 
Cambridge,  Maas.  . 

Charleet^n,  W.  Va, 
Charlotteeville,  Vai. 
Cheyenne,  Wyo. 
Cincinnati,  Ohio 
Cleveland,  Oiio 

CohimMa,  Mb.  . 

Columbia,  S.  IC. 
ColombuB,  OBio  i' 
Dea  Moinee,  Iowa 
IX)Ter,*]>el.  .j.  . 

Eva&Bton,  IU(   . 
Geneva,  N.  TJ.  . 
Greencastle,  Ind. 
Hanover,  N.  6. 
HaniabuTg,  Ff^. 

Helena,  Mon4  .  , 

Iowa  City,  lo^a  .  . 

Ithaca,  N.  Y.    .  . 

Kansas  City,  Ho.  . 
Louisville,  Ky. 

Madiaan^  Wis]   .    * 
Minneapolis,  ilinn. 
Montgomery,  Ala. 
Nashville,  Tenn.    . 
New  Haven,  C<mn.  | 

New  York,  N.  Y.  . 
Omaha,  Nebr.   .    . ; 

ft 

Orono,  Me.  .  .  .  j 
Oxford,  Miss.  .  . . 
Philadelphia,  Pit. 

Pieiie,  6.  Puk.      . 
Poughkeepm,  N.  Yt 
Balei8b,N*q«  . 
Richmond,  Va. 
Spnngfield,  HI.     . 

St.  I/niis,  Mo.  .    . 


Greenwich 
ICeanTime. 


b  m 
1  67 
1  W 
1  68 
1  64 
I  62 


2 

1 
I 
1 
1 

2 

2 
2 
1 
1 


16 
69 
51 
55 
59 

1 

2 

10 

59 

55 


2  3 
2  13 
1(68 

1  67 

2  0 

1  54 
1  66 
1  59 
1  58 
1  58 

i 
I   •         «       « 

1  56 
l56 

2  5 
2    2 


1 

1 
2 
2 
1 

1 
1 
2 
2 
1 


68 
51 
21 
8 
59 

59 
59 
0 
22 
59 


1  65 

1  ^8 

2  6 
2    3 

1  69 

2  3 


A9|^ 

from 
Nortb 
Paint 


329 
337 
328 
337 
337 

369 
324 
341 
332 
327 

343 
341 
4 
344 
337 

353 
354 
341 
348 
386 

341 
381 
345 
326 
385 

•  •  • 

345 
381 
366 
348 

340 
339 
5 
866 
330 

332 
351 
322 
8 
$34 

347 
330 
346 
341 

348 

361 


Angle 
Dram 

Vertex. 


i 


359 

13 

868 

14 
H 

40 
350 

21 

6 

356 

21 
17 
49 
23 
13 

36 
33 
18 
29 
10 

19 
3 

26 

355 

9 

f  •  • 

3 

39 

28 

]« 

18 

47 

37 

1 

3 
33 

3^ 
50 

7 

28 
I 

29 

16 
28 

83 


mddle. 


leanTliiNi 


h  m 
3  8 
268 
3  10 
2  62 
247 

2  51 

3  15 

2  37 
8  0 
8  13 

256 

3  0 
230 
261 
255 

240 
2  56 
268 
2  40^ 

a  6 

2  47 

3  8 
2^47 
3  11 
3    8 

230 
242 
3  4 
2  38 
2  49 

2^46 
2  42 
2  48 

2  47 
SIO 

3  8 

2  37 

3  17 

2  43 

3  6 

2  36 

3  8 
3    0. 
3    2 
2  44 

2  43 


todfli 


0.36 
0.26 
0.37 
0.26 
0.25 

0.07 
0.42 

o.aD 

0.32 
0.38 

0.20 
0.28 
0.06 
0.19 
0.26 

0.10 
0.12 
0.22 
0.16 
0.28 

0.21 
0.33 
0.17 
0.30 
0.29 

0.10 
0.17 
0.38 
0.06 
0.16 

0.22 
0.22 
0.02 
0.10 
0.34 

0.33 
0.12 
0.44 
0.0? 
0.30 

0.1^ 
0.34 
0.18 
0.23 
0.15 

0.12 


' . 


Ending. 


ClfMAwicfa 
IfesnTliiie. 


fhnn 
KorOi 
'  Point 


h  m 
4  24 
4  8 
427 
866 
8  47 

32^ 

436 

3  26 

4  10 
4  31 

359 
4    3 

2  40 
340 
4    0 

S18 
341 
868 

3  27 
415 

8  44 

4  15 
840 
4  29 
4  i2 

a  .3 
3  33 

ilfi 
3  12 
3  38 

342 
3  37 
3    6 

3  28 

4  25 

4  22 
3  18 
438 

3  4 
.4  17 

.3  18 

4  23 
358 
4  6 
3  32 

325 


\ 


i 


69 
63 
70 
63 
62 

42 
78 
56 
67 
70 


!  68 
;  60 
34 
,  57 
'    63 

!  46 
'    49 

;  5« 

63 

I  « 

;•  69 

i  68 
j  66 
1  71 
:    66 

« 

!  44 
I  56 
:  68 
I    44 

;  ^ 

I  69 
i    59 

:  34 
I  47 
;   68 

I   67 


48 
74 
36 
66 

61 
68 
66 
60 
63 

49 


Angle 

teoni 

Veitex. 


73 
76 
71 
80 
83 

70 
70 
86 
77 
70 

76 
78 
75 

78 
78 

79 
71 
78 
83 
71 

82 
76 
79 
72 
73 

84 
82 
75 
78 
78 

83 
85 
68 
76 
71 

71 
81 
70 
70 
72 

84 
72 
71 
72 
80 

78 


ECLIPSES,  19^0, 
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LOCAL  CIRCUMSTANCES  <5F  THfe  ECLIPSE  OF  THE  SUN,  NOV.  10,  1^. 


Syracuse,  N.  Y.  . 
Topekft,  Kan^.  .  . 
Tuscaloosa,  Ala.  . 
Urbana,  XU.  •  . 
Wasfaington,  D.  C. 

WilliaiDs  Bay,  Wis. 


lN>tfiliiing. 


Qn^wlch 


"T — 
H  m 

^    6 
158 

a  0 

154 


Angle 

from 

Nortli 

Point. 


330 
358 
9 
346 
338 

341 


An||e 

Tertex. 


Oreen^ch 
lieanllnM. 


2 
41 
51 
26 
12 

19 


]Ci<l<ll». 


h   91 

i  4 

2  3^ 
2i4B 

a  i 


ICafoI- 
tuoe. 


0.34 
0.07 
0.02 
0.17 
0.26 

0.22 


Kp4i^^. 


Qnenwich 
ICeanTUne. 


ta  m 
4  18 
3  8 
3    5 

3  37 

4  9 

3  42 


Angle 

from 

North 

Foii^ 


68 
42 
34 
55 
63 

5» 


Angle 

froni 

Vertex. 


75 

78 
69 
80 
72 

82 


.    I 


564       STARS  OCCULTED  BY  THE  MOON,  1920. 


MEAN  PLACES  FOB   1020.0.     (Jaauaiy  10.157,  Greenwich.) 


Name  of  Star. 

KaSDl- 

tilde. 

Right  Isoeivloa. 

Ananal 
Pix^>er  Motion. 

DeoUnatkiQ. 

Aiifiiwd 

PnilMrlfotliML 

51 

PiBdum  . 

5.6 

h   m      8 
0  28  16.037 

8 

4«.0Qa 

+  6  30  49.88 

40.000 

60 

Piflcinm  . 

6.2 

0  43  15.285 

4«.001O 

6  18  16.78 

-04)06 

62 

Piacium  . 

6.1 

0  44    8.262 

-I4>.OOTO 

6  51  48.27 

404106 

6 

Puciiim  . 

4.6 

0  44  31.803 

•K>.a065 

7    8  59.86 

-0.044 

€ 

Fiadum 

4.4 

0  58  47.365 

^.0054 

7  27  34.99 

40.026 

X 

Fiscium  . 

5.6 

1  32  51.282 

^.0040 

+11  43  57.72 

404)64 

54 

Ceti 

6.0 

1  46  37.111 

-0.0048 

10  38  51.77 

-0.027 

26  B. 

Arietifl 

6.0 

1  55    8.714 

-O.0003 

11  54  26.81 

-0.029 

12  H> 

.Arietis 

6.3 

1  5a  16.530 

-O.0009 

13    5  29.22 

-0.606 

19 

Arietis 

5.8 

2    8  4Ld03 

40.0071 

14  54  19.9S 

-OJOOi 

29 

Arietifl 

6.1 

2  28. 31.039 

-0.0013 

+14  40  51.37 

404)64 

36 

Aiietifl 

6.5 

2  39  51.082 

+0.0030 

17  25  33.39 

-0.040 

0 

ArietiB 

5.8 

2  40    8.269 

-O.0002 

14  58  25.06 

-04126 

40 

Arietis 

6.0 

2  44    2.763 

40.0080 

17  57    5.01 

^.020 

X 

Arietis 

5.2 

2  44  49.496 

-M).0004 

17    7  56.42 

-04111 

0* 

Arietis 

5.5 

2  47    4.353 

40.0016 

+14  45  11.07 

-O.084 

124  B. 

Arietis 

6.4 

2  48  43.979 

40.0012 

16    9  27.57 

-0.063 

45 

Arietis 

6.0 

2  51  18.532 

-0.0011 

18    0  30.21 

-O.006 

P 

Arietis 

5.6 

2  51  54.992 

40.0196 

17  42  17.82 

^.206 

145  B. 

Arietis 

6.5 

3    0  13.304 

-04)021 

15  32  44.92 

-0.141 

53 

Arietis 

6.0 

3    2  55.216 

-0.0019 

+17  34  19.15 

40.004 

54 

Arietis 

6.5 

3    3  48.775 

40.0018 

18  29  19.93 

-0.014 

175  B. 

Arietis 

6.4 

3  22  29.010 

4<).0026 

18  28  37.69 

-04)11 

26  B. 

Tauri 

6.4 

3  29  34.725 

40.0000 

17  34  16.34 

-0.823 

33  B. 

Tauri 

6.3 

3  34  54.091 

40.0088 

16  16  39.04 

-0.026 

13 

Tauri 

5.6 

3  37  41.983 

40.0008 

+19  26  41.73 

-0.019 

14 

Tauri 

6.2 

3  39    9.484 

4<).0064 

19  24  47.22 

-0.040 

148  B. 

Tauri 

5.9 

3  48  35.345 

40.0065 

17    5  23.30 

-0.036 

162  B. 

Tauri 

6.3 

3  56    2.604 

-O.0008 

17    4  17.45 

-0.061 

163  B. 

Tauri 

5.8 

3  56  12.063 

44>.0095 

17  58    9.04 

-04M0 

180  B. 

Tauri 

6.1 

4    3  24.499 

4<).00S2 

+17    7  37.05 

-0.082 

43 

T^uri 

5.5 

4    4  30.176 

404)079 

19  28  54.94 

-0.044 

0) 

Tauri 

4.8 

4  12  34.257 

-O.0022 

20  22  58.24 

-0.065 

51 

Tauri 

5.6 

4  13  88.977 

40.0071 

21  23    5.21 

-0.041 

53 

Tauri 

5.3 

4  14  43.063 

40.0028 

20  56  59.37 

-0.061 

85  H' 

.Tauri 

6.0 

4  15  45.926 

40.00K 

+18  33    8.11 

.... 

224  B. 

Tauri 

6.1 

4  17  40.224 

-O.00O2 

20  38    0.11 

^.001 

227  B. 

Tauri 

• 

5.9 

4  18  49.389 

40.0019 

20  47  47.91 

-04)61 

234  B. 

Tauri 

6.0 

4  20  17.226 

40.0072 

18  51  31.90 

-0.060 

68 

Tauri 

4.3 

4  20  51.503 

40.0078 

17  44  45.49 

-04)61 

247  B. 

Tauri 

5.8 

4  23  15.727 

40.0078 

+21  26  31.89 

-04)76 

e 

Tauri 

3.6 

4  23  56.589 

40.0062 

19    0  14.82 

-0.0M 

119  H> 

.Tauri 

6.2 

4  28  55.026 

40.0026 

17  50  55.81 

-O.081 

282  B. 

Tauri 

6.4 

4  31    1.008 

-O.0088 

19  43    4.47 

404)18  ' 

129  H> 

.Tauri 

5.8 

4  33  32.630 

4O.0Q13 

20  31  30.14 

^.010 

802  B. 

Tauri 

6.1 

4  41  36.444 

40.0068 

+18  35  28.15 

-O.067 

• 

Tauri 

5.1 

4  46  41.534 

40.0060 

18  42  17.44 

-0.085 

812  B. 

Tauri 

6.2 

4  50  16.260 

40.0078 

19  21  24.32 

-0.048 

i 

Tauri 

4.7 

4  58  18.762 

40.0066 

21  28  36.30 

-0.049 

330  B. 

Tauri 

6.3 

4  59  35.548 

40.0088 

21  10    0.12 

-0.034 

833  B. 

Tauri 

6.3 

5    0  48.964 

-0.0036 

+19  41  51.71 

-0.018 

m 

Tauri 

5.0 

5    2  43.213 

404)680 

18  32  20.06 

40.025 

I 

Tauri 

5.2 

5    3    4.261 

-O.0063 

20  18  49.48 

-0.054 

105 

Tauri 

6.0 

5    3    8.325 

40.0004 

2136    0.18 

-0.007 

107 

Tauri 

6.5 

5    4    7.035 

4O.00Q8 

lJ9  45  25.82 

-04)15 

n 

Tauri 

5.1 

5  14  28.168 

40.0081 

+22    0  53.81 

-0.063 

351  B. 

Tauri 

6.2 

5  14  30.689 

-0.0014 

20    8    6.87 

-0.029 

853  B. 

Tauzi 

6.5 

5  16  13.061 

404)085 

+19  44    4.25 

-04)84 
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MEAN  PLACES  FOR  1920.0.    (Janaary  KIST,  Groenwich.) 


KgmeofBtar. 

• 

tode. 

BlgbtABeenalofi. 

Proper  notion. 

DedinBtion. 

Anniul 
Proper  Motion. 

0 

Tauri 

4.8 

h   m      8 
6  22  49.736 

44>.0006 

+21  62  11.30 

It 
-0.010 

119 

Tauri 

4.9 

6  27  31.322 

40.0007 

18  32    9.31 

-O.004 

120 

Tauri 

6.6 

6  28  60.310 

'4«.0011 

18  29    8.79 

40.001 

372  B. 

Tauri 

6.1 

6  28  63.458 

-^.0001 

20  26    6.92 

-0.018 

f 

Tauri 

3.0 

6  32  61.775 

40.0006 

21    6  41.43 

-O.082 

B.D.+19miO 

6.0 

6  47  88.991 

-4).000B 

+19  60  53.59 

-0.031 

X* 

OrioniB    . 

4.6 

6  49  88.713 

-4.0120 

20  16  45.10 

-O.085 

67 

OrioDiB    . 

6.8 

6  60  12.500 

•fO.0008 

19  44    6.48 

-O.018 

M 

Oriouia    . 

6.1 

6  68  43.250 

•M>.0014 

19  41  34.89 

-0.021 

x» 

Orionis    . 

4.7 

6  69  10.145 

40.0011 

20    8  29.49 

-0.008 

68 

Ononis    . 

6.7 

6    7  17.083 

44).001S 

+19  48  34.35 

-0.018 

19  B. 

Geminorum 

» 

6.2 

6    8  61.301 

4«.ooa7 

18  42    8.31 

-0.042 

124  H> 

.Orionis    . 

6.7 

6    9  48.268 

4«.0010 

17  65  47.68 

-0.015 

71 

OriODlB     . 

6.1 

6  10    8.475 

-0.0063 

19  11    6.00 

-0.104 

292  B. 

OrioniB    . 

6.6 

6  16  45.760 

44).0006 

17  48    7.28 

•     •     •     • 

16 

Geminorum 

6.6 

6  23    0.559 

-4).0016 

+20  50  22.64 

-0.054 

16 

Geminonim 

6.2 

6  23  11.237 

-0.0010 

20  32  43.34 

-O.006 

F 

Geminorum 

4.1 

6  24  12.793 

-0.0006 

20  15  50.39 

-O.016 

26 

Geminorum 

6.2 

6  37  44.893 

40.0010 

17  43  28.61 

-O.002 

74  B. 

Geminorum 

6.2 

6  42  43.009 

40.0009 

18  16  52.36 

-0.056 

noB. 

Geminorum 

6.2 

6  67  46.358 

•    •    •     • 

+17  52  12.30 

.... 

41  BP.  Geminorum 

6.0 

6  67  66.328 

-O.0063 

16  47  26.34 

40.006 

61 

Geminorum 

6.3 

7    8  46.761 

40.0019 

16  17  45.10 

-0.042 

X 

Geminorum 

3.6 

7  13  29.822 

-0.0020 

16  41    8.74 

-0.015 

162  B. 

Geminorum 

6.7 

7  27  11.695 

40.0018 

17  15  27.67 

-0.064 

68 

Geminorum 

• 

6.2 

7  29    2.650 

-0.0007 

+15  69  68.57 

-0.024 

/ 

Geminorum 

6.3 

7  34  61.471 

-0.0002 

17  51  28.49 

40.004 

1 

Cancri     . 

6.0 

7  62  27.022 

-0.0021 

16    0  17.97 

-0.044 

2B. 

Gancri 

»     f 

6.0 

7  63  57.766 

4O.000S 

16  44    7.16 

+0.004 

6 

Cancri 

6.9 

7  56  56.835 

40.0004 

16  40  37.07 

0.000 

12 

Cancri 

6.2 

8    4  14.306 

40.0001 

+13  62  28.54 

-O.026 

30  B. 

Cancri 

6.1 

8    6  29.343 

-0.0007 

14  52    1.09 

-O.018 

27 

Cancri 

6.8 

8  22  18.558 

-0.0010 

12  65  10.17 

-0.111 

29 

Cancri     . 

6.9 

8  24    9.577 

-0.0017 

14  28  35.26 

-0.022 

84  B. 

Cancri 

6.4 

8  29  19.270 

-0.0028 

13  31  52.86 

-0.006 

A^ 

Cancri 

6.5 

8  38  47.974 

-0.0002 

+12  68    7.21 

-0.002 

A^ 

Cancri 

6.7 

8  42  33.010 

-0.0040 

12  24  16.62 

-0.067 

60 

Cancri 

5.7 

8  51  33.603 

-O.OOOO 

11  55  66.70 

-O.019 

a 

Cancri     . 

4.3 

8  64    6.846 

40.0024 

12  10    6.40 

-0.042 

K 

Cancri 

6.1 

9    3  24.981 

-0.0012 

10  59  27.31 

-0.013 

209  B. 

Cancri 

6.5 

9    5  25.751 

-O.0Q08 

+11  53  27.37 

-0.070 

222  B. 

Cancri 

6.3 

9  13  31.561 

40.0046 

11  50  12.76 

-0.007 

U) 

Leonifl 

5.5 

9  24  10.527 

40.0088 

9  24  20.92 

-0.012 

3 

LeoniB 

5.8 

9  24  13.679 

-O.0023 

8  82  17.54 

-0.025 

h 

Leonifl 

5.2 

9  27  40.444 

40.0001 

10    4    9.42 

-0.013 

■      0 

LeoniB 

3.8 

9  86  52.984 

-0.0006 

+10  15  25.38 

-0.038 

10  B. 

Sextands 

6.0 

9  41  56.976 

40.0000 

7    4  42.15 

-0.034 

89  B. 

LeoniB     , 

• 

6.2 

9  63  53.468 

.40.0010 

8  41  47.12 

-0.020 

X 

LeoniB 

,  '• 

4.9 

9  55  59.235 

-O.OO0O 

8  25  43.08 

-0.027 

14 

Sextantis 

6.3 

10    2  36.517 

-0.0022 

6    0    8.57 

-0.002 

19 

Sextantifl 

• 

5.9 

10    8  38.643 

-0.0087 

+  50  38.08 

-0.006 

43 

Leonis 

■ 

6.3 

10  18  49.354 

-0.0017 

6  56  57.60 

-0.101 

165  B. 

Leonis     . 

6.5 

10  19    5.360 

-0.0167 

6    6    1.82 

-0.071 

35 

Sextantis. 

'          r 

6.1 

10  89  11.864 

40.0018 

5  10    4.74 

-0.019 

237  B. 

Leonis 

6.3 

10  48    7.145 

40.0002 

1  26  57.66 

-0.055 

65 

Leonis 

6.1 

10  61  35.519 

40.0078 

+  19  49.18 

-0.013 

P" 

Leonis 

6.1 

10  69  30.931 

-0.0045 

0  25  49.03 

40.006 

y 

LeouiB 

6.7 

11    2  49.429 

-O.025S 

+  2  23  24.75 

-O.06O 
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MEAN  PLACES  FOB  1|»20.0.    (Janujwy  I'^.l^,  QreeBvich.) 


Name  of  Star. 

• 

Muml. 
taae7 

fUsJit  AflOOQStoi. 

FtopfrKtottOiL 

DMHnallQo* 

Vtoper  Motfoo. 

TP^       Leonis     . 

5.3 

h   m      s 
11    9  39.880 

• 

fS 

+  0  21  57.49 

-0.003 

76        LeoniB     . 

6.0 

11  14  48.617 

-0.0038 

2    6  21.51 

-0.053 

359  B.  LeoniB     . 

^.3 

11  19  12.190 

-6.0024 

+  0  34  16.98 

-0.015 

388  B.  Leonifl     . 

6.3 

11  23  48.450 

-i».0025 

-  1  15  33.79 

40.007 

V        LeoniB     . 

,     J 

4.5 

11  82  51.156 

o.oooo 

0  22  54.93 

4O.039 

431  B.  Leonia     » 

• 

6.2 

11  84  18.775 

-4>.oin8 

-  1  59  86.64 

40.047 

78  B,  Vinjinifl  . 

6.5 

12  10    9.539 

-D.0051 

5  16  27.36 

40.114 

162  B.  Virginia  . 

6.2 

12  23  45.229 

-P.0063 

4  10  21.84 

-O.OOS 

200  B.  Virginia  . 

6.3 

12  27  31.873 

-0.0023 

4  36  40.85 

40.035 

/       Virginia  . 

6.0 

12  32  40.037 

-O.O031 

5  23  28.16 

-0.037 

X        Vuginia  . 

4.8 

12  35    6.918 

-b.OOM 

-  7  33  19.86 

-0.081 

319  B.  Virginia  , 

6.3 

12  43  25.250 

-^).00Q» 

.      5  51  50.89 

-0.053 

^        Virginia  . 

5.0 

12  50  11.420 

-0.0024 

9    6  17.22 

-0.028 

49        Virginia  . 

5.2 

13    3  42.198 

4P.0007 

10  18  46.75 

-0.014 

g        Virginia  . 

,     1 

5.6 

13    4  22.110 

-^.oon 

8  33  22.07 

-0.074 

50        Virginia  . 

,     t 

6.2 

13    5  33.976 

•ti).00(» 

-  9  54  10.54 

-0.017 

a        Virginia  iSpka 

} 

1 

1.2 

13  20  58.562 

-0.0028. 

10  44  38.72 

-0.083 

%        Virginia  . 

■ 

5.7 

13  22  29.404 

-0.0006 

12  17  30.02 

-0.023 

A        Virginia  . 

5.4 

13  28  45.104 

-0.0025 

9  45  11.47 

-0.043 

550  B.  Virginia  . 

6.0 

13  30  25.092 

-0.0040 

12  48  16.03 

-0.014 

86        Virginia  . 

5.6 

13  41  40.377 

-0.0014. 

-12    133.28 

40j013 

621  B.  Virginia  . 

6.4 

14    0    6.930 

.  -4>.0030 

14  35  15.40 

-0.019 

X        Virginia  . 

4.6 

14  14  46.636 

-0.0024 

13    0  12.69 

40.021 

8        librae 

• 

5.3 

14  46  15.503 

-0.0073 

15  89  55.27 

-0.074 

a        Librse 

« 

2.9 

14  46  26.951 

-6.0078 

15  42  36.41 

-0^076 

9       Librae 

5.3 

15    2    9.625 

-00035 

-15  66  a.l6 

-0.037 

22        librae 

• 

6.5 

15    2  20.904 

-4>.0060 

16  10  31.61 

-0.030 

26        librae 

6.3 

15  10    2.663 

-0.0023 

17  28  13.71 

-0.016 

28        Librae      . 

^ 

6.2 

15  16  21.288 

-0.001S 

17  52    7.71 

-0.061 

82       Librae      , 

• 

5,9  , 

15  23  44.491 

44).0008 

16  26  18.74 

-0.043 

84        Litoe 

, 

6.0 

15  2G    9.408 

^sm% 

-16  20    8.86 

-04»7 

11  H.  librae      . 

5.4 

15  28    0.816 

-4>.0013 

19  23  65.51 

-0.036 

f        librae 

5.6 

15  28  23.846 

-0.0013 

16  34  57.65 

-0.033 

41        Librae 

5.3 

15  84  18.095 

44).OO0O 

19    2  20.55 

^.068 

ft        librae 

5.0 

15  37  20.006 

-0.0935 

19  25  12.86 

-0.106 

X        Librae 

■ 

5.1 

15  48  41.184 

-0.0017 

-19  55  44.77 

-04)40 

47        librae 

• 

5.8 

15  50  22.809 

-0.0010 

19    8  51.41 

-0.030 

/3        Scorpii    . 

» 

2.9 

16    0  46.892 

-o.oou 

19  35  14.99 

-0.028 

56  B.  Scorpii    . 

5.0 

16    0  47.361 

-b.ooio 

19  35    1.19 

-O.006 

«*       Scorpii    •. 

4.3 

16    2    7.424 

-I».0015 

20  27  13.22 

-O.039 

<^       Scorpii    . 

, 

4.6 

16    2  42.667 

40.0Q80 

-20  39  13.71 

-0.061 

73  B.  Scorpii    . 

6.4 

16    5  18J675 

-0.00M 

18    7  42.68 

-O.007 

y        Scorpii    . 

3.9 

16    7  20.517 

-0.0017 

19  15  14.42 

-0.041 

84  B.  Scorpii    . 

1 

6.3 

16    9  46^489 

-0.0013 

20  64  18.96 

-0.043 

88  B.  Scorpii    . 

6.4 

16  10    2.001 

-0.0005 

18  19  52.78 

-0.133 

51  G.  Scorpii    . 

6.5 

16  12  15.761 

-0.0011 

-21    6  21.09 

-O.O90 

58  G.  Scorpii    . 

t 

6.2 

16  14  26.451 

40.0003 

20    1  25.23 

-04)08 

^        Opbiuchi 

4.6 

16  19  25.179 

-0.0014 

19  51    4.53 

-04M> 

X        Ophiuchi 

4.9 

16  22  23,089 

-0.0006 

18  16  32.56 

-0.023 

M        Optaiucbi 

■     •          * 

4.5 

16  27  23.504 

•H).0014, 

21  17  46.63 

40.096 

123  B.  ScorpU    . 

■      ■ 

6.5 

16  35  51^12 

,  40.0006 

-20  15  12.51 

4O.0S7 

131  B.  Scorpii    . 
68  B.  OphiucM 

5.5 

16  87  11.402 

•H).ooei 

19  46  19.26 

40.045 

5.9 

16  48  41.706 

-O.O0B3 

20  16  58.13 

-O4M0 

81  B,  Ophiuchi 

• 

6.1 

16  52  21.828 

-41.0004 

19  24  51.36 

-O.015 

29        Ophiuchi 

6.4 

16  57  10.849 

-f.O0O4 

18  46    7.99 

-OjO» 

109  B.  Ophiuchi 

6.2 

17    0    0.888 

44^.0003. 

-20  22  69.07 

-04n3 

116  B-  Ophiuchi 

6.3 

17    1  25.052 

-O.O0B3 

21  27  17.40 

-OJM8 

(        Ophiuchi 

4.4 

17  16  12.496 

40.0173 

21    1  40.51 

-0.197 

190  B.  Ophiuchi 

6.9 

17  19  54.904 

-OUXXK 

-2122    5.65 

-04MS 
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Mil^Isr  .PLACES  VQB^  10200-    (Juiuwy  1M57,  Greenwich.) 


Name  Of  Star. 

Hagnl- 
ludft. 

Right  AaoensiOQ. 

* 

Ammal 

DeoUnatloQ. 

V 

Axmual 

192  B.  Ophiuchi. 

- 

6^ 

1 
h    m      s* 
17  19  65.969 

8 

-Muxna 

-18  22  20.27 

+O.000 

68      -  Ophiuchi 

4^ 

17  38  38.146 
17  61 12.666 

-0.0052 

21  88  43.70 

-0.052 

905  B^  Ophiuchi 

6.3 

40.0019 

18  47  20.21 

-0.003 

16  G.  Sagitttfii 

a4 

17  55  14.594 

-M).eoio 

20  20    4.25 

-0.025 

SO  G.  Sagittarii 

6.2 

18    2  23.jt92 

•    4«.0006 

21  27  11.22 

-O.003 

39  G.';  Sagittttii 

6.S 

18    6  30.^ 

-O.0027 

-19  51  31.41 

-0.040 

fi        Satfittarii' 

4.0 

'  18    8  58.704 

-<0.0004 

21    4  51.52 

^.002 

16        Sagittarii 

53 

18  10  26.549 

-M).0003 

20  45  10.92 

+0.006 

16        Sagittarii 

5.9 

18  10  27.384 

-M>.0005 

'      20  24  46.50 

-O.002 

64  B.  S^ittarii 

■ 

6.1 

18  10  48.VS0 ' 

•     ■     •     ■ 

■      18  41  13.52 

•      •      • 

52  G.  Sagittajrii 

6.4 

18  12  47.081 ' 

-K).0004 

-18  29  35.80 

-0.036 

•  17  H^  Sagittarii 

6.4 

•  18  H    1.835 

■     •    •    « 

18  39    5.01 

«      •      • 

Y      ■  Sagittarii  (var. 

)    '. 

6.4 

18  16  40.600 

•     •    •     • 

18  53  47.91 

-0.001 

21        S^ttarii 

6.0 

18  29  35.144 

0.0000 

20  35    8.03 

-0.024 

85  B.  Sagittarii 

6j0 

18  ^  16.397 

-O.O006 

17  50  59.54 

+0.006 

95  B.  Sagittarii 

5.^ 

18  25  d9.ei2 

-K>.0041 

-18  46  49.38 

-0.072 

100  B.  Sagittarii 

5.0 

18  26  45.028 

.  -0.0012 

18  27  30.97 

-0.026 

171  B.  Sagittwil 

6.1 

18  58  21.703 

0.0000 

19  21  45.35 

-0.035 

173  B.  SagiW^tffi 

6.4 

18  58  25.217 

-M1.002d 

19  13    9.91 

•      •      • 

187  B..  Sagittarii 

6.4' 

19    2  27.585 

-M).003d 

18  61  45.34 

-0.056 

190  B.  Sagittarii 

5.4 

19    3  34.t86 
19  12  57  .m 

.40.0001 

--19  ?5    0.08 

-0.003 

d        Sagittarii 

5.0 

-0.0015 

19    5  47.13 

-0.017 

p        Sagittarii 

4.0 

19  17    2.039 

-0.0020 

17  69  56.25 

+0.013 

i;        Sagittarii 

4.4 

19  17    8.821 

4-0.0002 

16    6  22.75 

-O.OOO 

45        S^ttarU 

6.0 

19  17  10.950 

+O.0064 

18  27  27.13 

-0.082 

267  B.  Sagittarii 

. 

5.8 

19  32  24.946 

4-0.0011 

-18  24  35,08 

-0.002 

54         Sagittarii 

5.4 

19  36    8.482 

4-0.0016 

16  28  39.98 

-0.047     * 

e       Sagittarii 

6.2 

19  37  66.649 

40.0040 

16  18  45.22 

-0.015 

283  B.  Sagittarii 

6.6 

19  38  59.894 

4^0118 

16  39  23.16 

rO.llB 

g        Sagittarii 

5.1 

19  53  24.382 

+aooo4 

15  42  16.23 

-o.o» 

16  B.  Oapricomi 

6.2 

20  16  16.985 

40.0025 

-15    2  16.67 

+0.004 

/3        Ci^Miconii 

3.2 

20  16  31.119 

4^.0030 

15    2    5.75 

+O.0O7 

45  B.  Capriconii 

6.1 

20  29  44.545 

44).0035 

13  69  49.78 

+0.060 

84  B.  Capricomi 

6.0 

20  46  17.390 

+O.0106 

12  50  29.65 

-0.034 

16  B.  Aquarii   . 

6.4 

20  48  43.U0 

+0.0D21 

11  52  35.64 

+0.065 

V        Aquarii   . 

4.6 

21    5  14.255 

+0.0057 

-11  41  46.57 

-O.006 

■51  G.  Aquarii   . 

6.6 

21    »  57.662 

-O.OOIO 

10  56  12.98 

-O.051 

17         Aquarii    . 

6.3 

21  18  39.^07 

-0.0022 

9  39  39.75 

-0.021 

19        Aquarii   . 

6.6 

21  20  65.266^ 

40.0012 

10    5  23.39 

^.Itfft 

^        Aquarii   . 

4.8 

21  S8  29.676 

40.0075 

8  12  49.11 

-0.028 

c^       Oapricomi 

;6.3 

21  40  44.416 

4-0.000« 

-  9  27    1.25 

+0.008 

r*       Capricomi 

,' 

6.3 

21  42    0.279 

+0.0008 

9  38  44.77 

+0.001 

80        Aquarii    . 

5.6 

21  59    3.960 

+0.0011 

6  54  33.83 

+0.016 

138  B.  Aquarii   . 

*  ii              * 

6.4 

22    8  33.936 

-O.0043 

5    6  66.40 

-^.028 

44       .Aquarii   . 

5.7 

22  12  55.982 

-O.0QQ3 

5  47  13.58 

+0.020 

51      '  Aquarii  . 

6.8 

22  19  56.(82 

+OU)011 

-  5  14  32.22 

^.011 

187  B.  Aquarii  . 

6.8 

22  27  10.102 

-O.0051 

3  19  16.17 

-O.004 

K   .  '  Aquarii  . 

.  • 

£.2 

22  83  36.155 

-0.0049 

4*  88  27.72 

M>.118 

207  B.  Aquarii    . 

6.3 

22  36  39.642 

•     •     •     • 

3  58  13.87 

... 

6  G.  Piacium  . 

6.2 

22  54    6.404 

+0.0002 

2  49  26.82 

-0.062 

22  B.  Piaciiim  .        . 

6.4 

23  19  25.698 

40.0043 

-  0    8  62.31 

+0.088 

K        Pisciiim  .     ,  , 

4.9 

23  22  49.884 

+0.0050 

•»-  0  49    3.13 

-0.008 

9        Piacium  . 

6.4 

23  23    8.917 

+0.0092 

0  40  59.05 

rO.020 

16       .  Piflciiim  . 

5.7 

23  32  18.125 

-O.0074 

1  39  29.30 

+0.057 

.  X        Fisrium  . 

^ 

4.6 

23  37  67.841 

^.0002 

1  20  22.73 

-^.154 

n       PiBcium  . 

, 

5.4 

28  42  18.161 

-0.0034 

+  32  34.58 

-O.020 

-21        Piacium  . 

5.6 

23  45  21.707 

+O.0002 

0  37  54.62 

-O.0SS 

22        Piacium  . 

5.8 

23  47  52.073 

+O.0009 

2  29    8.35 

-0.011 

•25        Piacium  . 

6.2 

^23  48  58.867 

+O.O00B 

+  1  38  45.03 

-0.004 
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86  Arielas 

40  Artetu 

X  Arietifl 

124  B.  Arietifl 

45  Arietifl 

p  Arietifl 

53  Arietifl 

54  Arietifl 
175  B.  Arietifl 

13  Tauii 
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53 


Tauri 
Tftoii 
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224  B.  T^uii 
227  B.  Tauxi 
247  B.  l^uri 
282  B,  Tauri 
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»  Tauri 

380  B.  Tauii 

333  B.  Tauil 

I  TwA 

105  Tauri 

107        Tauri 

n       Ttiuri 

351  B.  Tburi 

353  B.  Tauri 

o        Tauri 


372  B.  Tauri 
f        Tauri 

B.D.+19*»U10 
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57        Orionifl 

64  Orionifl 
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5.2 
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5.8 
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4.7 
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6.2 
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6.5 
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6.2 
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5.7 

5.3 
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5.9 
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L80  4.0  17  8.0 
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L89  8.2  17  34.4 
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2.00  2.4  18  28.7 
2.08    1.8  19  26.7 


^2.09+  1. 
2.19+  0.21 
2.23 


^0.1 
0.1 
2.251-0.1 


2.25+ 


k2.26- 
2.26 
2.29 
2.28 
2.30 


^2.39 
2.39 
2.36 
2.38 
2.40 


1+2.37- 
2.43 
2.40 
2.40 
2L45 


-  2.6+21 


1+2.43 
2.45 
2.45 
2.46 
2L45 


k2.48 
2.48 
2«45 
2.43 
2.40 

+2139 
2.34 
2.34 
2.34 
2.30 


+2.26 


Al 


tt 


7+19 


0. 

0.41 

0.5 

1.3 

1.3 


3+20 


2. 

2.^ 
3.1 
8.1 
2M 


3. 

3.5 

3.8 

4.0 

4.1 


k2L46|-  6.41+19  41.5 
2L46  6.4  20  8.4 
2.46  6.8  19  48.5 
2.46  7.0  19 11.0 
2.48     7.6  20  60.2 


U7. 

7.7 

8.7 

9.5 

10.8 


-11.1  +17 


■11. 

11,7 

11.8 

11.9 

12.0 


Apptmot 
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24.8 

19  23.9 

20  23.0 
2123.1 
20  57.0 


38.0 
2047.8 
21  26.5 

19  43.1 

20  31.5 


28.6 
21 10.0 
19  41.8 
2018.8 
21 36.0 


2+19 


45.4 
22  0.8 
20  3.1 
1944.0 
21 52.1 


k  4.6|+20  25.0 
4.8  21  5.6 
5.8  19  50.8 

5.8  2015.7 

5.9  19  44.0 


7+20 


32.6 
2015.7 
18  16.7 
17  52.0 
17  15.3 


51.3 
16  0.1 
16  43.9 
16  40.4 
14  51.8 


-12.5+14  28.4 
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1 
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7  35.( 
7  53.1 
9  28.: 


Hdur 


h    m 
2  6.7 
028.5 
010. 
120. 


-0.8067  0.589740.1328 

J -1.1083  0.5910  0.1298 

3 -0.247S  0.5912  0.1298 

9+0.9287  0.5923  0.1264 

10  31.01+  2  20.7 -0.79091 0.59301  0.1245 


1045.1 
15  9.1 
15  81. 
22  53.: 

4  48.1 

5  22. 
15   6.1 
18  10. 
18  34. 
18  58. 


20  32.0 

2212.6 

1   7.8 


284 

648.7 
7  9 
946 
4  4. 


9-0 


2-0 
0+0 
8-0 


0  + 
<  + 


£  + 


k  332.aH>1858| 
547.41+0.560410 
843. 
9  7.8 
990. 


7-0 


4-0 


20  5.S +1084.8-0.3695 


+1059. 
-11 23.8 
-835.8 


-1.0631 
+0.7651 
2  4.81- 741.2+O.0056I 


0. 
8M).5082I  0.61261 
0.6138 
0.6144 
0.6146 


1121.0+  111.81-0.6929 
11  49.7H- 139.3-0.3812 
1217.0+  2  5.4 
13   7.5+  253. 


13   9.0 


17  22.3 


13  30.9+316.2 


+  658.0 


17  23.2+  658. 

18  1.3  +  7  35.3 
20  29.0+  956.8 


013.1 

5  43.7 

6  28. 
6  41. 


22  44.4-1153.5+0.3423 
-1028.6-0.3482  0 
-  511.9+0.7360 
429.1+0.3022 


9  61 

10   1.8h 
18   4.C  + 


.0-416 
.3-114 


.6 


+1.0220 


14  8.3+251 

18  58.6+  729.7M).8975l 


6 


19  2.61+  7  33 
19  25.8+  755 

5  2  26.2-921 
811.6-849 

1936.2+7  7 

22  37«1+10  1 

6  536.9-715 
613.3-640 
7  25.3 


1831.3 


6522 
U  16.81-  148.71+0.5907 


.4572 
k0.2041 
.6691 
.1377 
.2665 


.2278 
1.1942 
7420 


9+0.4731 
+  255.3-O.7930 


+1.0245 
W.lWl 
.7478 
+1.0586 
-1.0578 


8+0 


9+0.8137 


+0.2813 


1  4 
160.0+0.4634 


.7-0.6122 
.9-0.3608 
.0+1.0666 
.8+0.9559 
.4  40.3260 

.1-0. 

.6+0. 

.6-0. 

k  631.4-0. 


+  5  9.2M).134^ 


59821+0.1241 
0.1158 
0.1151 
0.1002 
0.0675 


0. 

0.5963 

0.5965 

0.6013 

0.6050 


0.6052+0 

.6103 
0.6116 
0.6118 
0.6120 


6124j+0.0521l+16r40 
0.0510  +  81-51 
0.0469  -30-^9 
0.0397  +904-24 
0.03741+37  -18 


0. 

0.6170 

+1.070810.6170 

0.6172 

0.6172 


0. 

0. 

0.6176 

0.6177 

0.6178 


6417  0. 

2704  0.5955 

540810.5951 

0.5942 

0.5915 


.0863 
0.0640 
0.0567 
0.0557 
0.054S 


61691+0.0140  -3-65 
0.0128  +15-39 
0.0116  +90+47 
0.0094  *09!+10 
0.0094 


6172+0.0084 

61761-0.0014 

0.0015 

0.0031 

0.0094 


0.6178-0.0152 

.6177  0.01901+171-37 
0.6173  0.0330 
0.6172  0i»49 
0.6172  0.0355 


3 +O.7300I  0.6166 -0.0435 
0.6166  0.0439 
0.6159  0.0515 
0.6156  0.0541  MO +40 
0.61421  0.06591-16-70 


0.6142K<>^lh-  2-61 
0.6140  0.0670  +17  -42 
0.6113  0.0835  +90+41 
0.6086  0.0964  +90+31 
0.6021  0.1208  *59  -  9 


60021-0.19611+  l|-68 
0.1389  f53k4 
0.1400  + 
0.1421  +  1 
0.14851+79 


0.58621-0.1595  MOl-88 


iDCFl 


N. 


-9U73 
-32-73 
+23-41 
490+26 
-8-72 

+12^-54 
♦49-15 
-1-69 
♦45-17 
+22-38 

+26-34 
+77+9 
+24-^ 
-44-69 
-6-70 


-9-69 

♦90+44 
-43-68 
+90+27 
+90+47 
-29-69 


♦59 


+  2 


+90+22 
♦56-  2 


♦54 
♦68 


+90+27 

+90+21 
-  4 

+  5 


7-62 
-70 
+  3 


0CCTJ1TATI0N8,  1920. 


569 


FOB  THE  PREDICTION  OF  OCCDLTATIONS. 

JANUARY. 


Tn  Bcift'B 


84  B.  Omcri 

A^      Ctocri 

eO        CttiGri 

a       Omm 

209  B,  Oancri 

222  B.  Oancri 

w        Leonis 

A        Leonifl 

V        LeoniB 
14        Sextantifl 
19       Sextantls 
155  B,  Leonis 
237  B«  LeoniB 


Leonis 
Leonis 
Leonis 
B.  Leonis 
888  B.  Leonis 


55 
8W 


431  B.  Leonis 
78  B.  Yirginis 
X        Virginis 
if       Yirrinis 

49  Viiginis 

50  Yiiginis 
a        Vliginis  (5|)ico) 
i       Yiiginis 

550  B.  Tuginis 
86        Viiginis 

621  B.  rugmie 
26        Libne 
28        Libne 
11  H.  libwe 
41        Libne 

K  libne 

X  Librae 

47  Libne 

/3  Scorpii 

56  B.  Scorpii 

w'       Scorpii 

u^       Scorpii 

V        Scorpii 

84  B.  Scorpii 

51  G.:  Scorpii 

•  58  G.  Scorpii 
^      •  Opbiuchi 
o)        Ophiucfai 

123  B.  Scorpu 

m  B.,  Scorpii 

68  B.  Ophluefai 


6.4 
5.5 
5.7 
5.7 
4.8 

5.1 
6.5 
6.3 
5.5 
5.2 

4.9 
6.3 
5.9 
6.5 
6.3 

6.1 
6.1 
5.3 
6.3 
6.3 

6.2 
6.5 
4.8 
5.0 
5.2 

6.2 
1.2 
5.7 
6.0 
5.6 

6.4 
6.3 
6.2 
5.4 
5.3 

5.0 
5.1 
5.8 
2.9 
5.0 

4.3 
4.6 
3.9 
6.3 
6.5 

6.2 

4.6 
4.5 
6.5 
5.5 

5.9 


k2.23 
2.21 
2.19 
2.16 
2.16 

+2.12 
2.12 
2.09 
2.05 
2.04 

+1.93 
1.90 
1.88 
1.84 
1.73 


B^d'^MfinMii 


Aa 


V\2, 

13.1 
13.2 
12.9 
13.0 


H2. 
12.3 
12.1 
12.3| 
10.8 


+1.71 
1.681 
1.64 
1.59 
1.58 

+1.54 
1.39 
1.28 
1.22 
1.17 

1+1.15 
1.08 
1.09 
1.06 
0.99 


-10,7  + 


-fO.92 
0.60 
0.57 
0.52 
0.49 


[+0.48+ 
0.43 
0.42 
0.37 
0.37 

k).37 
0.37 
0.34 
0.34 
0.33 

1+0.31 
0.29 
0.26 
0.22 
0.21 


Aa 


n 


H2. 
12.7 
12.7 
12.8 
12.9 


6+13 


9+10 


9  + 


-10, 
10.4 
10.2 
10. 


9.4 

9.0 
7.1 
5.6 
4.6 
3.8 


1  9.6 
0  25.6 
0  21.8 
034.1 

k  1 15.7 


1  + 


3.9( 

3.1 

2.5 

2.1 

2.1 


-0.6 
2.4 
2.6 
3.4 
3.4 


3.6 
4.0 
3.8 
4.1 
4.1 


4.4 
4.5 
4.2 
4.7 
4,8 

4.5 

4.5 
5.0 
4.9 
4.8 


■K).17+  6.0 


tion. 


31.7 
12  57.9 
12  24.0 
1155.7 
12   9.9 


59.2 

1153.2 

1150.0 

9  24.1 

10   3.9 


8  25.5 
5  59.9 

5  0.4 

6  5.8 
126.8 


i-  1  59.8 

516.6 

7  33.4 

9   6.4 

10  18.8 


k  9  54.2 
1044.7 
12 17.5 
12  48.3 
12    1.6 


1-14  35.3 
17  28.2 
17  52.1 
19  23.9 
19   2.3 


1-19  25.2 
19  55.7 
19  8.8 
19  35.2 
19  35.0 


1-20  27.1 
20  39.2 

19  15.2 

20  54.2 

21  6.3 

1-20  .1.3 
19  51.0 
21 17.7 
2015.1 
19  46.2 

1*20 16.9 
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6  20  39.7+  712.8+0.4678 

7  0  87.2+11  1.540.3788 
211.9-1127.3+0.6798 

6  0.8-  746.846.4988 

7  6.21-  643.8M).0710 


11   5.5 
11 57. 
15  28. 

20  8. 

21  41. 


4  + 

5  + 


2  + 


8  10  24.4 
13  26.2 
16  12.9 
21   3. 

9  10  47.3 


8  + 


10 


12  27.2-311.5+0.95701 

1616.2+030.340.9441 

2111.5+  5 16  J2  40.0064 

151.0+  947.0-1.1612 

4   6.6+1158.340.3073 


IS 

14 
16 
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14  57.0 

15  43.0 
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124. 


1043.3 

16  13.0 

17  2.1 
22   2. 
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16 


2241. 

22  58. 
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2  22.1 
8  33. 


Hour 


253. 
2  2. 
120.3 
550. 
720. 


2+0 


5406 

.5162 

H.1048 

.4801 

.4771 


9-0 


640 
1-0 


U.2790 
.6074 


240 


422.9 
127. 

113!9|+1.0725|O 

555.2 

448.1 


-1 
40.99891 


917.2 
U    3   9.8+1018.9M> 

15  44.4 

23  21.9 
12    612.4 


0-1032. 

-258. 

-  214. 

139. 

7  9. 


6  + 


4  + 


10  41.4-  750.21+0.501510 
2124.8+  148.8M).6040|0 

030.2+  448. 

611.5+1019.1 

915.0-1043 
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917.( 
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310.1 
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7  + 
3  + 
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16  27.7 


6- 


5-0. 


K8321 
20  65.6t-  0 11.2M).4080 


0. 

0.55561 

.5639 

027610.5509 

0.5436 
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18.9-0.0179 
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6M).1994 
.6142 
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5-0. 
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8+0 


.3677 
.5223 
.4015 
.2380 
.2426 


217.8h;0.6842 
284.340.8896 
443.6-0.7909  0 
5  61.2 -10.9779 
7  0.51+1.1381 


5+1 
2-0 


8  1.2-0.1166 
19.4-0.4201 
969.4+1.0223 
6  6.4M).2780|0 
528. 


0.58461-0 

0.6816 

0.6805 

0.5776 

0.6768 


5739H).180O 
0.1809 
0.1843 

0.1884 
0.1897 


0. 

0.5732 

0.5707 

0.5673 

0.5662 


5576M).1980 
0.1994 
0.2006 
0.2023 
0.2047 


5428H).2047 
0.2047 
0.2043 
0.2036 
0.2030 


0. 

0.5410 

0.5389 

0.5370 

0.6362 


0.5346-0 
0.5300 
.5283 
0.6278 
0.6277 


0.62761-0 

0.5279 

0.5280 

0.5282 

0.6288 


.5369 

0.5376 

0.5389 

063010.6396 


0.5400hO 

0.6412 

0.6414 

0.5426 

0.5425 


0.54261-0 
0.5427 
6432 
0.6434 
0.6437 


0.5439hO 

0.6444 

0.5461 

.6459 

0.6460 


.1625 
0.1678 
0.1698 
0.1744 
0.1757 


.2016 
0.1939 
0.1860 
0.1803 
0.1746 


.1738 
0.1666 
0.1658 
0.1619 
0.1569 


5800M).1455 
0.0094 
0.0948 
0.0860 
0.0813 


.0790 
0.0702 
0.0688 
0.0606 
0.0606 


.0596 
0.0591 
0.0563 
0.0634 
0.0514 


0.5469-0.0213 


LJnf^ 
inffPaiw 


N. 


+67 
+61 


-6 
-11 


488+5 
470-5 


+41 


-28 


+74-3 
f  9-66 
-29-79 
+69-  8 
411-64 

-47 -« 
479-  3 
490+27 
-22-84 
490+20 

490+17 
490+17 
+37 


-87 
-83-90 
+56-20 

+39-35 
+35-^ 

487-35 


453 
459 


-20 

-15 


423-49 
0-80 
478+17 
478+11 

-19-90 


461 


9 


h  7-81 
0-68 


f71 

427 


+  4 
-33 


+46-16 

456-  7 
0-63 
4  8-^2 
4  8-62 


467 


4  2 


+70+16 
-23-90 
470+22 
469437 


414-44 
-3-65 


.0496 
0.0455 

0.03901+69^26 
0.0320 
0.0309 


4  3-54 


-28 


90 


5-64 
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ELEMENTS  FOR  THE  PR£I>IGTION  OF  QOCULTATIONa 

JANUARY. 


The  Stab's 


At  Cotmnxonom  m  B.  A. 


taePtf- 
afieis. 


Name. 


109  B. 
116  B. 

190  B. 

58 

16  G. 
80  G. 
89  G. 


15 
16 
21 


Venus 

OphiucM 

Ophiucht 

Ophiuchi 

Ophiuchi 

Ophiuchi 
Sagittarii 
Sagittarii 
Si^ttaiii 
Sagittarii 

Sagittarii 
Si^ttarii 
Sagittarii 


30  Aqtiarii 

138  B.  Aquarii 

44  Aquarii 

51  Aquarii 

187  B.  Aquarii 

«  Aquarii 

207  B.  Aquarii 

6  G.  Fisdum 

22  B,  Fiscium 

K  Piflckun 


0 
16 

X 
19 
22 


Pificium 
Piacium 
Fiscium 
FiBcium 
Fksdam 


51  Fiscium 

62  Fiadttm 

a  FlAciuiti 

T  F&Bcium 

12  H*.Arietis 

19  Arietis 

29  Arietb 

36  Arietis 

T  Arietb 

124  B.  Arietis 

45  Arietis 

p  Arietki 

53  Arietis 

54  Arietis 
175  B.  Arietis 

26  B.  Tauri 

13  Tami 

14  Tauri 
43  Tauri 

w  Tauri 

53  Tauri 


Mag. 


1-3.6 
6.2 
6.3 
4.4 
5.9 

4.8 
6.4 
6.2 
6.3 
4.0 

5.3 
5.9 
5.0 


5.6 
6.4 
5.7 
5.8 
6.3 

5.2 
6.3 
6.2 
6.4 
4.9 

6.4 
5.7 
4.6 
5.4 
5.8 

5.6 
6.1 
4.6 
5.6 
C.3 

5.8 
6.1 
6.5 
5.2 
6.4 

6.0 
5.6 
6.0 
6.5 
6.4 

6.4 
5.6 
6.2 
5.5 
4.8 

5.3 


Ked'ns  from 
1021X0. 


Aa 


W).12 
0.12 
0.07 

+0.05 

-0.01 
0.06 
0.08 
0.10 
0.10 

-0.11 
0.11 
0.13 


M).09 
0.06 
0.05 
-4>.02 
+0.01 

■ 

+0.02 
0.04 
0.10 
0.22 
0.24 

+0.24 
0.28 
0.31 
0.34 
0.36 

+0.58 
0.67 
0.67 
0.98 
1.15 

+.1.22 
1.34 
1.44 
1.46 
1.48 

kl.5l 

1.52 
1.58 
1.59 
1.70 

kl.73 
1.80 
1.81 
1.95 
2.00 

+•2.02 


Al 


n 


5.2 
5.4 
5.5 
5.6 


-2040.2 

20  22.9 

21  27.2 
21  1.6 
21  22.0 


5.7 
5.51 
5.7 
5.5 
5.7 


5. 

5.6 

5.6 


3.6 
S.8 
8,« 
8.6 
3.8 

3.5 
3.5 
3.4 
3,6 
8.7 

3.7 
8.8 
8.5 
3.9 
3.6 

3.8 
3.5 
3.6 
8.6 
8.2 

3.4 
2.5 
8.0 
2.7 
2.2 


6-20 


2.7 
2.6 
2.0 
2.3 
1.4 


0.7 
1.0 
0.9 
0.4 
0.6 


Apporent 

I}«cUiia- 

tion. 


OiMuiiicii 

IteaTlmB. 


-21 38.6 

20  20.0 
2127.1 
19  51.4 

21  4.8 


45a 
20  24.7 
20  35.0 

NHW 

6  54.5 

5  6.9 

6  47.2 
514.5 

3  19.2 

4  38.4 
3  58.2 

2  49.4 
0  8.8 
0  49.1 

0  41.0 
139.6 
120.4 

3  2.6 
2  29.2 

+■  6  30.9 

6  51.9 

7  9.1 
1144.0 

13  5.5 

+-14  54.4 

14  40.9 
17  25.6 
17  8.0 
16    9.5 


kl8   0.5 
17  42.3 

17  34.4 

18  29.4 
18  28.7 


+17  34.3 
19  26.7 
19  24.8 

19  23.9 

20  23.0 


d 
17 


7  + 


h     m 
136. 

217.41+  5  0.4-0.3855 
2  57.31+  5  38.9 
9  56.6 
11 41.5 


+0.7961 
-1135.5+0.2909 
-  954.0+0.6737 


18 


6-0 


20  30.8[-121. 
419.8+  611 
7  41.5+  926^+1 
9  37,6 +11 19  J 

10  47,5-1133.3 


1128.8 

.     11 29.2 

.1615.3 

MOON. 


H 


86 


86 


27 


128.6 

6   8.9 

818.0 

11  46.5 

15  19.0 

18  29.5 

19  59.5 
4  35.0 

16  57  J 
18  36.9 

18  46.2 

2313.2 

157.7 

4   3.5 

6  44.5 


-1053 
4053.0 
-  6 16.2 


-  0  24.8 
+  4  7.4 
+  612.6 
+  933.6 
-10  59.6 


158.6 
9  23.7 
9  34.6 
7  35.7 
18  49.0i 


23  20.4 
7  50.3 
12  37. 
14  43.0 
16  21.1 


9  7.8 
12  24.3 
12  59.5 
23   5.7 

216.8 


-0.5+20  57.0 


^' 


42a!9-o.«i$i 


9+1 


3+0 


-  755. 

-  627.8 
+  151. 
-10  9. 

-  832. 


0+0 


823. 
4  5. 
126. 
036. 
311.7 


-211. 
+  4  59.1 
+  5  9.7 
+  225.9 
-1044.3 


-  622. 
+  1 48.9! 
625.S 
+  826. 
+10  0.8 


8+ 


17  25.6+11  3.01 
17  40.7 
2214.4 
22  36.5 
6 15.2 


0083 

1388 

.2233 

-0.4543 

+0.9470 


L6174 
+0.2425 
+0.6791 


-0.1041 
-1.1167 
+0.0169 
+0.U32 
-1,2261 


.8059 
+0.3937 
.9063 
.5942 
.0838 


?+0 
0+0 


7-0 


8-^0 


.0891 
,0294 
.8618 
.4981 
+0.6294 


2-0, 
p+0, 
0-0 


4+a2583 
+1,3252 
+1,0629 
+0.3258 
+0.7769 


6-0 


-.3790 

+10848 

K.0610 

.4914 

+O.7054 


4-0 


._ -1.0404 
.tf-0.7012 
.0-0.0241 


3 

+1117 

-  8 19 

-  757.81-0.9112 

-  036.6-O.0§15 


2  9 
618 
552 
825 
521 


.5,+l.Ul5 
.4-a4842 
.2-a4013 
.2+0.3732 
.7U),4230 


3   7.5i- 4  88.1HI.9462I  0.50991+0.0562 


0.4941M) 
0.5477 


0.5478  mOwOIOO 
0.5486+0.0019 
0.5488  O.005O 


0.54951*0 

0.5499 

0.5500 

0.5500 

0.5500 


0.5500^0.0475  MOk 

0.5500 

0.5500 


0.5376 
0.5374 
0.5374 
0.5373 
0.5374 


0.53741+0 

0.5375 

0.5381 

0.5397 

0.5400 


0.5400kO 

0.5409 

0.5415 

0.5420 

0.5427 


0.5489M) 

0.5520 

0.5520 

0.5629 

0.5692 


0.5719 
0.5769 
0.5798 
0.5810 
0.5820 


0.5915U0 

0 

0. 

0. 

0. 


5932 
.5934 
.5982 
.5995 


N. 


0053 
0.0118 


S. 


fl^-40 
-4|-62 
tOOklO 
+32^-20 

+62+2 

+69+33 

+11-45 
+69+49 
-  5-67 


0208 
0.0348 
0.0408 
0.0443 
0.0463  +691+20 


0.04751+34 
0. 


0559  f66+> 


+0.19071+301-43 
0.1935 


-^1 

f37 


2 
3 
2 


90 
-36 


0.1947 
0.1964 1+43[-^ 
0,1980    "    -- 


.1993 
0.1998 
0.2022 
0.2037 
0.2037 


-41-90 
f86+  8 


+61 


+88+14 


+77 


-  5 


2037 
0.2035 
0.2032 
0.2029 
0.2024 


+81 


.1952 
0.1907 
0.1906 
0.1711 
0.1576 


-16 


+32-42 

+42^32 
+35-38 
+90+11 
+10-68 


-2 


«^2r^ 

+82+58 
+90+27 


+57 
+90 


+0.1515 
0.1390 
0.1313 
0.1278 
0.1250 


+16-52 
+90+36 


-28 


0.5826  +0.1232 
0.5828  0.1228 
0.5854  0.1146 
0.5856  0.1140 
0.58991  0.0995 


.0937 
0.0871 
0.0859 
0.0642 
0.0572 


-17 

432 


+01 


-15 
+12 


-73 


+  9-d8 
+00+12 


"26-72 
-3-72 
♦36-27 


-72 
-29 


♦00+43 
flO-53 
fl4-47 


nl 


+13-48 
-JN)--70 
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ELEMENT13  FOR  THE  PREaWCTION  OF  OOCIII^T>TION&. 

JANUARY. 


The  flxAX'B 


Name. 


224  B.  Taurl 
227  B.  Tauri 
234  B.  Tauri 
247  B.  Tauri 
c        Tauri 

282  B.  Tauri 
129  H«.  Tauri 
312  B.  Tauri 
t  Tauri 
330  B.  Tauri 

333  B.  Tauri 
I  Tauri 
105  Tauri 
107  Tauri 
351  B.  Tauri 

353  B.  Tauri 

o        Tauri 

372  B.  Tauri 

i"        Tauri 

B.D*+19*»1110 


57 
64 

68 
71 


0ri(M>i8 

Oriouia 
Orionis 
Orionifl 
Orionifl 

Orionia 


Hag. 


6.1 
5.9 
6.0 
5.8 
3.6 

6.4 
5.8 
6.2 

4.7' 
6.3 

6.3 
5.2 
6.0 
6.5 
6.2 

6.5 
4.8 
6.1 
3.0 
6.0 

4.5 

5.8 
5.1 
4.7 
5.7 

5.1 


Red'Ds  from 
1WQ.0. 


Aa 


-1-2.03 
2.04 
2.02 
2.07 
2.04 

-i-2.08 
2.11 
2.17 
2.24 
2.24 

-1-2.22 
2.24 
2.26 
2.24 
2.28 

-►2.28 
2.35 
2.34 
2.37 
2.40 

-►2.42 
2.41 
2.44 
2.44 
2.46 

+2.46 


Aa 


$1 


'    tion.  . 


0.71+20  38  jO 
0.8:  20  47:8 
1.4  18  51.5 
0.8'  21  26.5 
1.6;  19   0.2 

1.8+19  43.0 
1.7!  20  31.5 
19  21.4 
21  28.6 
21 10.0 


3.0 

2.8 
2.9 


3.4 
3.4 
3.0 

3.6 
4.1 

4.3 
4.1 
4.8 
4.9 
6.1 


k6.1 
6.21 
6.7 
6.6 

7.2 


:-7.5 


+19  41.8 
2018.8 
21  36.0 

19  45.4 

20  3.0 

+19.44U) 

21  52.1 

20  25.0 

21  5.6 
19  50.8 


+20  15.6 
19  44.0 

19  41,5 

20  8.4 
19  48.5 


+19  11.0 


At  Coimixcnoif  m  R..  A. 


MaanTiiiM. 


d 
30 


81 


h     m 
417.2 

4  44.4 
518.8 
6  28.9 

6  44.9 

9  30.9 
10  30.1 
17  0.6 
20    7.6 

20  37.3 

21  5.7 
2158.0 

21  59.6 

22  22.3 

2  23.2 

3  2.7 

5  35,7 

7  55.8 
9  27.6 

15    9.4 


Amrle, 


r^ 


h    m 
326.1 
3  0. 
2  26.9 
119.6 
1  4.3 


0^ 


+  135.1 
+  231. 
+  846.8 
+1146. 
-11 45. 


9-0 


2-0 


2-0 


-11 18.0 
-1027.8 
-1026.3 
-10  4.5 
-  6 13.2 


535.4 
3  8.6 
054.1 
034.1 
6  1.9 


15.55. 
16  8. 
19  25.4 
19  35.8 
22  43.7 


23  49.9 


5  + 


6  + 


646. 

658.8 
+10  7.5 
+1017.5 
-1042.2 

-  938.7 


-0.5644 


0.6003 


.7047;  0.6005 
+1.2710  0.6007 
-1.2662;  0.6011 
+1,1945  0.6012 

+0.5989  0.6022 
.1720  0.6025 


+1.1985 
.8645 
.5465 


+O.9306 
+0.3246 
-0.9626 
+0.8859 
+0.6122 

+0.9294 
-1.2160 
+0.2113 
-0.4869 
+0.6250 


1+0 


.1873 
+0.7068 
+0.6287 
+0.1739 
+0.3655 

+0.9343 


0.6044 
0.6052 
0.6052 

0.6054 
0.6055 
0.6056 
0.6056 
0.6063 


0.6064-0 

0.6066 

0.6068 

0.6069 

0.6070 


yr 


+0.0526 
0.0516 
0.0503 
0.0476 
0.0470 


-»O.0406|+81 
0.0383 
0.0230 

0.01561-14-69 
0.0144 


-tO.0132  +90 
0.0112  M7 

o:oiii 

0.0102  If90 
-fO.0005  +«3 


.0011 
0.0072 
0.01291+50 
0.0166 
0.0303 


0.6070 -0.0322  M8 
0.6Q70  0.0327 
0.6068  0.0405 
0.6068  0.0409 
0.6065]  0.0494 


0.6064  -0.0510 


limit- 
ing Par- 
aUfils. 


N. 


+ 

-4 

+77 

-^9 

+90 


5-^ 


+27 
+90 


+68 
-69 
+56 


6 


-52 

+37 

+  1 

22-69 


+84 


+14 
-28 
+59 


+34 

+18 


90+38 

r48-69 

-5 

9-47 

+16 


-8 

90+21 

+85+15 

+48- 

+60 


-9 
0 


+90+34 


FEBRUARY. 


15  Geminorum 

16  Geminorum 
V        Geminorum 

74  B.  Geminorum 
110  B,  Geminorum 
162  B.  Geminorum 

/       Geminorum 

1  Cancri 

2  B.  Cancri 
5        Cancri 

30  B.  Cancri 

29  Cancri 
84  B.  Cancri 
A^  Cancri 
A^  Cancri 
60      I  Cancri 

fl 

a        Cancri 

K  Cancri 
209  B.  Cancri 
222  B..  Cancri 

cj      .  Leonifl 

• 

h       Leonii 


6.5 

6.2 
4.1 
6.2 
6.2 
5.7 

5.3 
6.0 
6.0 
5.9 
6.1 

5.9 
6.4 
5.5 
5.7 
5.7 

4.3 
6.1 
6.5 
6.3 
5.5 

5.2 


+2.52-  7.8 

+2.52-  7.9 
2.52 
2.53 
2.55 
2.59 


8.0 

9.4 

10.2 

11.8 


+20  50.2 

+20  32.6 
20  15.7 
18  16.7 
17  52.0 
17  15.3 


+2.60-12.0+17  51.3 


2.59 
2.60 
2.60 
2.59 

+2.58 
2.58 
2.57 
2.56 
2.55 

+2.56 
2.54 
2.54 
2.54 
2.51 

+2.51 


13.0 
13.0 
13.1 


16  0.1 
16  43.9 
16  40.4 


13.61  14  51.8 


-14.3+14  28.4 
14.5i  13  81.6 
14.8 
15.0 
15.2 

-15.3 
15.5 
15.6 
15,7 
15.9 


12  57.9 
12  24.0 
1155.7 

+12   9.8 

10  59.2 

11  53.2 
1150.0 

9  24.1 


h-16.0l+10   3.9 


1    4  48.7-452.0-0.9999 


4  52.8,- 448.01-0.7106 

516.7,-425.1;-0.4549 

12  28.3.+  229.1+1.0069 


0.6056-0.0626 


18  21.7  +  8  8.5 
2    6   0.0-  440.6 


+0.9083 
+0.2990 


9   3.9-143.9-0.6681 
16   9.4  +  5  6.3+0.2698 

16  46.3+  540.7-0.5453 

17  59.11+  650.71-0.6541 
2152.9+1035.6+0.6066 


8    510.5-628.31-0,1026 

7  19.5r  4 19.2  40.5074 

1117.9-029.5+0.4285 

12  52.7+  1  1.7+0.7344 

16  41.8+ 4  42.4 'fO.5627 

17  47.1+646.3'+0.1371 
2146.0+  935.6-fO.6267 
22  38.0+1025.7-0.4376 

4    2   7.9-1011.9;-1.0164 


-  543.4-»0.5893 


6  40.3 


8 18.41-  4 14.5:-0.3718l 


0.6056-0 

0.6055 

0.6038 

0.6019 

0.5974 


0.59e(«-O 

0.5925 

0.5922 

0.5916 

0.5895 


0.5854H) 

0.5842 

0.5819 

0.5810 

0.5788 


0.5782-0 

0.5758 

0.5752 

0.5732 

0.5705 


.0628 
0.0637 

0.08001+90+37 
0.0929 
0.1168 


.1227 
0.1356 
0.1367 
0.1388 
0.1453 


.1566 
0.1598 
0.1653 
0,1674 
0.1721 


-25-69 


4-09 
-48 


+11 


+90+28 


+55 


^^63 
+  6 

0 

k.80 


1-69 
'^-13 


+70 


+75 


.1735  +441-24 
0.1780 


♦31 


4-12-59 


0.1789 

0.18261-23-78 
0.1870  f 77 -2 


0.56961-0.1883  +16^6 


-  9 


-61 
-70 

+  4 


+31-35 


-3 


+64-3 
+90-h  9 


-1 


+  2 
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OCCULTATIONS,  1920. 


ELEMENTS  FOR  THE  PREDICTION  OP  OCCULTATIONS. 

FEBKUARY. 


Tn  Stab's 


Av  OoBomciKnv  nr  R.  A. 


iSeb 


Ni 


o  Leonis 

89  B.  LeoDifl 

T  Leonis 

14  Sextantis 

19  SextantiB 


155  B. 
237  B. 
55 

388  B. 
431  B. 


Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Leonis 
Leonis 
Leonis 
Leonis 
Leonis 


78  B.  Virginis 

X  Virginis 

^  Virginis 

49  Virginis 

g  Virginis 


50 
a 


Virginis 
Virg^niB(/S[pica) 

Virginia 

550  B.  Virginis 
86        Virginis 

621  B.  Viiginis 

8        librse 

a        Libra 

26        libne 

28        Librse 


11  H. 
41 

K 

X 

47 

56  B. 


84  B« 
58  0. 

123  B. 
131  B. 

68  B. 

'  81  B. 

109  B. 

116  B. 

I 


libre 
libree 
Librse 
Librse 
Libise 

Scorpii 
Soorpii 
Scorpii 
Scorpii 
Scorpii 

Scoipii 

Scorpii 

Ophiuchi 

Scorpii 

Scorpii 

Ophiuchi 
Ophiudii 
Ophiuchi 
Ophiudd 
Ophiudd 


190  B;  Ophiuchi 


3.8 
6.2 
4,9 
6.3 
5.9 

6.5 
6.3 
6.1 
6.1 
5.7 

5.3 
6.3 
6.3 
4.5 
6.2 

6.5 
4.8 
5.0 
5.2 
5.6 

6.2 

1.2 
5.7 
6.0 
5.6 

6.4 
5.3 
2.9 
6.3 
6.2 

5.4 
5.3 
5.0 
5.1 
5.8 

2.9 
5.0 
4.3 
4.6 
3.9 

6.3 
6.2 
4.6 
6.5 
5.5 

5.9 
6.1 
6.2 
6.3 
4.4 

5.9 


RtA*mfnBi 


Aa 


1+2.60 
2.47 
2.46 
2.44 
2.43 

[+2.41 
2.35 
2.35 
2.33 
2.31 

k2.30 
2.28 
2.27 
2.24 
2.24 

k2.15 
2.08 
2.04 
2.00 
1.98 

kl.98 
1.93 
1.94 
1.91 
1.86 

+1.80 
1.59 
1.59 
1.50 
1.47 

+1.43 
1.39 
1.38 
1.33 
1.31 

+1.26 
1.26 
1.26 
1.26 
1.22 

+1.22 
1.19 
1.16 
1.08 
1.06 

+;i.oi 

0.98 
0.95 
0.95 

0.87 


-16. 

16.21 

16.2 

16.1 

16.0 

k6.2 
15.4 
15.3 
15.1 
15.4 


kl5.0 
14.9 
14.4 
14.4 
14.1 


1-12.4 

11.0 

10.0 

9.2 

9.7 


40.85 


A» 


H 


1+10 


9.2 

8.4 
7.8 
7.3 
7.1 


5.5 

8. 

3.1 

i.a 

IJ 

0.1 
0.0 
0.2 
0.9 
0.7 

1.2 
1.2 
1.6 
1.7 
1.4 

2.0 
1.9 
2.0 
2.7 
2.6 

3.1 
2.9 
3.4 
3.8 
4.0 


+  4.3 


tiOB. 


HMD  Tim*. 


15.2 
8  41.5 
8  25.4 
5  59.9 

5  0.4 

6  5.8 
126.7 

1  9.6 
0  25.6 

2  23.2 

0  21.7 
0  34.0 
115.8 
0  23,2 
159.8 


\-  5  16.7 

7  33.5 
9   6.5 

10  18.9 

8  33.5 

I-  9  54.3 
10  44.8 
12  17.6 
12  48.4 
12   1.7 


1-14  35.3 

15  40.0 

16  42.7 

17  28.3 
17  52.1 

k9  23.9 
19  2.3 
19  25.2 
19  55.7 
19   8.8 

k9  35.2 

19  35.0 

20  27.2 
20  39.2 

19  15.2 

r20  54.3 

20  1.4 
19  51.0 
2015.2 
19  46.3 

-20  16.9 

19  24.8 

20  22.9 
21 27.2 

21  1.6 

-21  22.0 


d 

4 


.0- 
.3  + 


li    m 
12  22. 

19  57. 

20  53.8 
23  53. 

2S7.5I-1033 


h    m 
019.6 
7  0.1 

1+  754. 
2+1047 


7  23.9 
20  52.3 
22dOJ2 

214. 

3  48.4( 


-556. 
+  7  4 
+  839.7 
43. 
1-1012. 


4-1143.6+1 


7  3.4 
1136. 
13  49.0 
1810. 
18  52. 


7  12  19.2 

8  0  35.8 

8  2.7 

14  44.1 

15  3.9 

15  39.5 
2317.8 
0    0   2.8 
3  58. 

9  33.2 


18  40.8 

10  17  23.8 
17  29.4 

11  5   0. 
8   5.2 


IS 


13  44.8 
16  47.5 
18  15.5 
23  44.4 
0  33.4 


Ai^e. 


-1.3357 

-1.2245 
6-1.1374 
940.7496  0 
41+1.2192  0.55951 


6-0 


9+1 


6-1 


2+ 


7  3 

239. 

031.2 

341. 

422. 


940 


4-0 


0.5449 

40.533310.5442 

6hl.2727  0.6427 

2726  0.5425 


440 
740 


-243.740.2476  0.5381 
+  9  9.9+0.31910.53601 
-737.0+0.5994  0.5351 

-  1  8.0+0.6994  0.5346 

-  048.8-1.2468  0.5346 


+ 

+ 

6+11 


014.3 

7  9. 
753.5 
42.1 
653. 


8-0 


157. 
0  2.5 
0  2. 
9+1112.61-0 
948. 


5  33.8+1058.940 

5  34.0+1059.1 
612.5+1136.4 

6  29.4  +11 52.8 
8  42.8-958. 


18 


9  52.9 

12  7.1 
14  30.1 
22  21.3 
22  59.4 

4  28.2 

612.9 

9  51.0 

10  31,0 

17  31.9 

19  17.2 


419. 
123.0 
0  2.1 
520.6 
6  8. 


850 

640.4 

421. 

314.1 

351. 


+  9  9. 
+1060.4 

-  938. 

-  859. 

-  2 12.5 


N. 


.8592  0. 
.1861  0.5607 
kl.l478  0.5500 
.1426  0.5486 
.2143  0.5479 


6570^0.2023 
0.2053 
0.2054 
0.2065 
0.2065 


.2220  0 
.9267 


+0.0967 
.3095 
+1.2355 
+1.1424 
.5941 


7-0 

040. 


.8028 

1-1.0238 

.9856 

.3038 

91-0.1657 


9-0. 


9+1 


.0058 
40.3518 
+0.6542 
40.8037 

.1175 


1-0 


.0406 
40.0362 
4^.9594 
+1.1638 

.5138 


2-0 


3+1 


.2486 
40.1560 

.1505 
M).0182 

.5719 


9-0 


0-0 


1-0 


.1559 

1-1.1539 

1409 

.0370 

+0.5235 


5-0 
8+1 


k  030.5+0.9081 


5466^0.2053 
0.2047 
0.2043 
0.2032 
0.2030 


5346M).1763  t39  -31 
0.1680  +16^55 


0. 

0.5343 

0.5343 

0.5343 

0.5344 


0. 

0.5402 

0.5404 

0.5412 

0.5413 


0.5421 
0.5421 
0.5422 
0.5422 
0.5425 


1916  -02-74 
1968  -41-81 
1974  -S2.82 
1990  f90+  6 
2003  f80441 


M).1956 
0.1877  M4 
0.1819 
0.1762 
0.1759 


8. 


-12-84 
f90437 
M»433 
^90432 


f49-24 
-16 -« 
+71-8 
-46-90 
f52-22 


t50-23 

-19 
+73-  4 
+79+  2 
-47-90 


0.1673  +781+44 
0.1632  +77 


0.1572 


-1 


0.5348-0.1467  +75+9 
0.5369  0.1170 -83-90 
0.5369  0.1169  -30-90 
0.5385  0.1001  +  9-55 
0.5389  0.0965  fl5  -46 


5397[-0.0868 
0.0821 
0.0797 
0.0709 
0.0696 


0614  f23.34 


0.0614 

0.0604  f70|+22 
0.0599 
0.0562 


-7 


K0605 


+29 


-27 


0.5427 -0.0543  tf69|454 

0.5430 

0.5433 

0.5444 

0.5445 


0. 

0.0465H1I-46 

0. 

0. 


L0331 
L0320 


-13 


0.5451 -0 

0.5453 

0.5458 

0.5458 -O.0120h69|+28 

0.5465  4O.00O4|t48- 6 


f.0226 
L0195 
K0131 


0.0195K5I-90 
0. 


0.5466l4O.0035M9|+18 


434 

-78 


^71+25 
♦44-16 
♦06+  1 
f70+10 
fl5-43 


f23-34 


♦09+41 


-72 


fl7^ 


-78 


+  9-46 
5-90 
8-45 
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Tn  Sulb's 


At  CowmmBoy  v  B.  A. 


Limit- 

ingPiw- 

•nels. 


Ntine. 


16  G.  Sagittarii 

39  G.  Sugittaiji 

M  Ssffittaiii 

15  Sagittaiii 

16  Sogittaiii 

T  SaffLttarii  {var,) 

21  Sagittaiii 

95  B.  Sagittaiii 

171  B.  Sagittam 

173  B.  Sagittaiii 

1S7B.  Sagittaiii 

190  B.  Sagittaiii 

d  Sagittarii 

p  Sagittarii 

45  Sagittarii 

267  B.  Sagittarii 

54        Sagittarii 

e        Sagittarii 

S       Sagittarii 
B.  Gapricomi 

fi       dq^iconii 


19 
22 

1(1 

62 

6 

19 

29 

o 

53 
54 

175  B. 
26  B. 

13 
14 
43 

.  « 
53 

85  H'. 
224  B. 
227  B. 
234  B. 


Fiadum 


Fkehim 
Fiacium 
FJadtim 
Piflcitim 
Arietia 

AoAtia 
Ariatw 
Ariatis 
Arietib 
Arietia 

Arietia 
Arietas 
ArietM 
Arietia 
Tauri 

Taim 
ISanri 
l!Wuri 
Tauri 
TMiri 

Tanri 
T^Hiri 
Tauri 
Ttori 
Tauri 


282  B. 


ita. 


6.4 
6.3 
4.0 
5.3 
5.9 

5.4 
5.0 
5.7 
6.1 
6.4 

6.4 
5.4 
5.0 
4.0 
6.0 

5.8 
5.4 
5.2 
5.1 
6.2 

3.2 


5.4 
5.8 

5.6 
6.1 
4.6 
5.6 
6.3 

5.8 
6.1 
5.8 
5*2 
6.4 

5.6 
6.0 
6.5 
6.4 
6.4 

5.6 
6.2 
5.5 
4.8 
5.3 

6.0 
6.1 
5.9 
6.0 
3.6 


0.24 
0.23 
0.18 
0.12 


^.4 1+1 


B«di»fh)Bii 


Aa 


A< 


+0.67 
0.61 
0.60 
0.60 
0.60 

^.56 
0.55 
0.52 
0.38 
0.38 

40.36 
0.36 
0.32 
0.30 
0.30 


n 


25} +5.2 
4.8 
4.8 
4.7 
4.6 


^.12 


M).18 
0.10 

140.34 
0.40 
0.40 
0.63 
0.76 

kO.83 
0.98 
0.99 
1.04 
1.05 

1+1.08 
1.14 
1.16 
1.26 
1.29 

I+L36 
1.36 
1.50 
1.56 
1.58 

1+1.56 
1.60 
1.60 
1.58 


+4.7 
4.8 
5.2 
5.1 
5.0 

+4.7 
5.2 
4.8 
5.3 
5.3 

+5.2 
5.4 
5.3 
5.1 
5.2 


+4.6 


+2.3 
2.1 

+2.0 

i.e 

1.7 
1.6 
1.3 

+1.5 
0.8 
0.4 
1.0 
0.5 


+0. 

0.5 
+0.7 

0.0 
-0.6 

-4).2 
0.3 
1.4 
1.4 
1.3 

-2.2 
1.6 
1.6 
2.3 


IM    2.4 
1.661-2.5 


Appannt 


-20  20.0 

19  51.4 
21    4.8 

20  45.1 
20  24.7 

-18  53.7 
20  35.0 
1846.7 
19  21.7 
1913.1 

.18  51.7 
19  24.9 
19   5.7 

17  59.9 

18  27.4 

-18  24.5 

16  28.6 
16 18.7 
15  42.2 
15   2.2 

45   2.0 

NEW 

►  3   2.6 
2  29.2 

1+  6  30.9 

6  51.8 

7  9.0 
1144.0 

13  5.5 

+14  54.4 

14  40.9 
14  68.4 

17  , 8.0 
Ifi  9.5 


9+17 


42.3 

17  34.3 

18  29.3 

18  28.6 

17  34.3 

1+19  26.7 

19  24.8 

19  23.9 

20  22.9 
2067.0 

+18  83.1 
2038.0 
2047.8 

18  51.5 

19  0.2 

U10  43.0 


d    h     n 
14  11  59.7 

17  18.9 

18  29.1 
19 10.61 
19 11.0 


3  + 


22  7. 

23  58.1 
16    217.3 

17  60.1 
17  51.8 


19  46. 
2018. 
16    0  45.21+  3 13.1 

2  41.4  + 

2  45.6 


10*0 
1146.3 
12  37.8 
20  0.4 
17    6  56.5 


0-11 


50.01+1 
1-10  7. 
-917. 
-2  9. 
+  8  26. 


7   3.31+882.7+0.2304 
MOON, 


81 


10   6. 
12  48. 


4  31. 
13  1. 
17  66. 
19  55. 
2134. 


22  54.1 
3  29.8 
3  52.1 

1135. 

14  30. 


1749. 
18  25. 
4  41.7 

7  56.6 

8  48. 


913.6  + 

0  59.6  + 

1027.2  + 

11  2.4  + 

12  30.3  + 


AaelBL 


h 

820.: 

311.1 

2  4.( 

123.1 

123.' 


127.1 

314. 

529. 

328. 

326. 


7^0 
9-0 
0+1 
8^0 
4-10 


.0643 
.2603 
.1373 
.8068 
.4324 


1-1.0965 
.8594 
.9974 
.7457 
.5912 


340 
0-0 
640 


940 


135.940.3639 
1  5.0+1.0169 


+1.0724 
5  5.640.0599 
5  9.740.6678 


1-0 
2-0 
O-O 


0+  825. 
8+1058 


6+ 


040 


.26651 

.6417 
.7244 
.5057 
.2179 


9-0.6810 
540.4828 


6-11 


514.040M07 
^.7+1.0811 


8»    7  36. 

14  54. 

15  5.41-1132.340.8199 
83.12  51.1 
M    0  0.5 


+  928.7 


-  3  45.5  40.5052 


2+ 


2+ 


035. 
847.1 
81-1028. 
833. 
669. 


6-0 


0- 


2+1 
8-0 

040 


6  + 


3  + 


6-U29.] 

2-1054.1 

-1  U 

+  2  6.i 

265.: 


819.( 

4  8.i 
480.1 

5  4.] 
628.( 


15  20.1+ 9  U.8  40.3421 


^.0623 


.6526 
40.8094 
.1737 
.7712 
.4288 


541.7M)4m21 

116. 

054. 

631. 

919. 


3M>.3028 
.1936 
.3595 
.8413 


9-l< 
1-0. 
340. 

1-0 
8-0 
840 
5-0 
3-1 


.7629 
.6793 
.1060 
.6950 
.2212 


51+1.2827 
.8362 
.9776 
.0168 
.9400 


6-0. 
3-0, 
1+1, 
640. 


0.547740 

0.5478 

0.5479 

0.5479 

0.5479 


0.5480  40.0606  M6I-00 

0.5480 

0.5480 

0.5477 

0.5477 


0.5476  40.0671  |f45l-16 

0.5476 

0.5474 

0.5473 

0.5473 


0.5469  4O.1096lf 72 +54 
0.5468  0.1123  -  9^84 
0.5468  0.1136  -14-90 
0.5462  0.1245  0-70 
0.5454  0.1396h41-24 


0.5454+0.1398 


0. 
0.5>i07 


0.5817 
0.5837 
0.5839 
0.5870 
0.5881 


N. 


0330f22-33 
0.0423  f  5-^2 
0.0443  469+38 
0.0455  469+11 
0.0455  |f45 -12 


0.0538  f69+14 
0.0578  -38-90 


0.0840  471 
0.0840  +01 


0.0880  f71+26 
0.0952  471+30 
0.0982  428-63 
0.0984  460-  4 


f42 


-24 


5491+O.2084 
0.2029 


-  1 
403 


0.566840.1966 
0.6577  0.1910  4901+30 
0.5578  0.1909 
0.5665  O: 
0.5715  0.157414701-  3 


488 -dS 
490+30 
490+11 
1711  440-28 


0.5735|40.1512  0-72 
0.5774  0.1386  490+17 
0.5796  0.1307  490+46 
0.5805  0.1274  -  8-73 
0.5812  0.12461404-  4 


40.1223  -22-72 
0.1141  419-43 
0.1135  -43-72 
0.0990  416-45 
0.0933  490424 


-8 


0.5894  40.0867 
0.6896  0.0855 
0.5928  0.06411442 
0.5938  0.0571 
0.5940  0.0553  M9 -69 


0.594l|4O.0544|488|4Ol 

0.5942 

0.5944 

0.5946 

0.5949 


0.0527 
0.0517 
0.0504 1490|440 
0.0472  490+35 


0.596540.0409 


m 


s. 


+  6 
-3 


-85 
-IS 


-71 


1-2-08 
-15 

1-4-67 


-13-69 
-23-09 
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TBS  8tar*s 


Name. 


129  H^  Tauri 
812  B.  Tauri 
t  Tauri* 
330  B.  Tauri 
333  B.  Tauri 

I  -Tauri 
105  .  Tauri 
107  Tauri 
351  B.  Tauri 
353  B.  Tauri 

372  B.  Tkuri 
t        Tauri 

B.  D.+19^1H0 
x'       Orionia 
57        Orionis 

64        Orionis 
x'       Ononis 
08      .  Orionis 
19  B.  Geminonun 
71      '  Orionis 

15  Geminorum 

16  •  Geminorum 
V        Geminorum 

74  B.  Geminorum 
110  B.  Geminorani 

162  B.' Geminorum 
/       Geminorum 


Mag. 


5.8 
6.2 
4.7 
6.3: 
6.3 

5.2 
6.0 
6.5 
6.2 
6.5 

6.1 
3:0 
6.0 
4.5 
5.8 

5.1 
4.7 
5.7 
6.2 
5.1 

6.5 
6.2 
4.1 
6.2 
6.2 

M 

5.S 


Rad^Bfkooi 


Aa 


+1.67 
1.75 
1.82 
1.82 
1.80 

+1.82 
1.84 
1.82 
1.88 
1.89 

+1.96 
1.99 
2.04 
2.05 
2.05 

+2.09 
2.10 
2.13 
2.12 
2.13t 

+2.21 
2.21 
2.21 
2.26 
2.31 


Ai 


ti 


tlon. 


-2.3 
3.6 
3.2 
3.4 
3.9 

■  3.8 
3.4 
4.1 
4.5 

4.7 

-  5.1 
.5.0 

6.2 
6.2 
6.3 

-6.8 
6.6 
7.2 
7.6 
7.5 

-  7.6 
7.7 
7.9 
9.4 

10.2 


+2.40 -11.7J+17 15.8 
+2.44-H.9+17«1.3 


+20  31.b 
19  21.3 
212».6 
21  9.9 
19  41.8 

+2018.8 
2135.9 

19  45.4 

20  3.0 
19  44.0 

+20  25.0 

21  5.6 
19  50.8 
3015.6 

19  44.0 

+1§41.5 

20  8.4 
19  48.5 

18  42.0 

19  11.0 

+20  50.2 
2032.6 
2015.7 
18  16.7 
17&2.0 


At  CoMiUMcnoM  Of  R.  A. 


>CeMiTI]ii«. 


*  d  h  m 
26  16  20.7 
^  23  0.6 
iB7  212.5 
;  .  2  43.0 
3  12.2 


b    m 
+10 10. 

-  7  25.7 

-  4  21.3 

-  352.1 
-324. 


4   5.9 

4   7.6 
4  30. 
S38.4; 
919. 


gi 


1  + 


14  20. 

15  55. 

21  47.2 

22  34.8 
22  48.2 


B8 


211. 
2  21.9 

5  35.8 
613.3 

6  44.1 


11  52.4 
11 56.7 

12  21.3 
19  46. 

161. 


Boor 
Ai^e, 


0-0 


O-fO 


0  + 
6  + 


232.4 
230.9 
2  8.5 
149.3 
228.4 


718. 

848.9 

932.8 

847.1 

834.2 


2-0 


2- 


519.1 

5  8. 

.2  2.5 

.1  26.5 

066. 


+  3  59.5 

+  4  3.6-0 

+  4  27.2  -0 

9i+ll  36.4  40 

8-  63a6+0 


13  62.411^.400.6+0.1443 
17*2.0+  8  1.9|-0.8296 


.4355 
40.9558 
-1.1268 
-0,8048 

.6896 


+0,0777 
-1.2243 
+0,6460 
+0.3740 
+0.6969 


0.6957 
0.6968 
0.6972 
0.5973 
0.6973 


,0248 
-0,7298 
+0.4044 
-0.0381 
+0.4888 


8-0 


+0.4146 
.0460 
+0.153il 
+1.2442 
.7315 


9+0 


1.2215 
.9280 
.6680 
.8274 
.7386 


0.5974 
0.5974 
0.6975 
0.5977 
0.6978 +0.0001  If 90 +23 


0.6979-0 

0.6978 

0.5976 

0.6975 

0.6976 


0.69721-0 

0.6971 

0.6967 

0.6966 

0.6966 


0.6956-0 

0.5956 

0.6966 

0.6938 

0.6921 


0.6879M>, 
0.6867-0 


y" 


+0.0387 
0.0237 
0.0164 
0.0152 
0.0141 


+0.0121 
0.0120 
0.0111 
0.0017  IfOO 


+41-12 

-«!-08 
+861+19 

^+5 


+35 


.0114 
.0150 
02841+03 


.0302 
.0307 


0 
0 
0 
0.04851+90 


am 

.1186 


Limit- 
ing Par- 
aJ^s. 


N. 


-11 


8. 


+12r45 
+90+38 
-37-09 


-69 


+90+22 


-17 


h  6r09 

+  6 

-20 

9 


+34-20 

+7«+  9 

+64'+  4 


.0384 

.0388I+341-21 

.0460 

.0474 


+461-11 

+85;+64 

+21 


-19 


-49-69 


-69 


0.0600 
0.0609 
0.0768 
0.0884  +901+18 


.2-65 
k'90>25 


♦45!-18 
-12J-72 


MABGH. 


1  ;Cancri 

2  B.  Cancri 
5    Cancri 

30  B.  Cancri 
29       .Oancri 


84  B 
A' 
A^ 
60 


209  B 
222  B 

h 
89  B 

T 

14 
19 
155  B 


Oancri 

Cancri 
:  Cancri 
"Cancri 
^Cancri 

Cancri 
'Cancri 
;  Oancri 
.•Leonis 

(Leonis 

« 

LeoniET 
Leonis 

:  Sextantifl 
•  Sextantis 
Leonis 


^7  B.  Leonis 


6.0 

+2.46 

6.0 

2.48 

5.9 

2.48 

6.1 

2.49 

5.9  *  2.53 

6;4*  +2.53 

5.5    2.65 

5.7 

2.56 

5.7 

2.66 

4.3 

2.57 

5.1 

+2.58 

6.5' 

2.59 

6.3* 

2.60 

6.5 

2.60 

5.2 

2.61 

6.2 

+2.68 

4.9 

2,62 

6.3 

2  63 

5.9 

2f.fl3 

6.5 

2.63 

6.3 

+2.64 

r^l3.1+16    0.1 

13.0;  16  43.9 

2.481  13.1   16  4D.4 

13.9  14  51.8 

14.6'  14  28.3 

-15.0+13  31.6 
15.4'  12  57.fr 
15.6,  12  24.0 
15.91  11  55.7 
16:0  12   9.8 


-16.4+10  59.2 
I6.4!  H  63.2 
16.61  1149.9- 
17.1  9  24.1 
17.1  10   3.9 

-i7.r+  8  41.5 

17.7  8  25.4 

18.0]  6  69.8 

18.1  5   0.3 

18.1'  6    6.7 

1-18.2+  1 26.7 


1  o;».4 

0  58.4 

2  13.3* 

6  13.9 

13  43.5 

15  55.8 


"-  866.1+0.1372 

-  8 19.5M).6875 

-  7   7.4-0.7949 

-  3 15.7+0,4919 
+  3  57.6-0.2088 


+  6  4.9+0.4142 
?0  0.2+10  U6 +0.3443 
2137.4+1134.3+0.6677 


8    131.9 
2  38.6 


-  839.6 
-7  35.3 


6  42.8 

7  36.8  - 
11 10.0«+ 

15  58.7U 
17  27.4^- 

516.4- 
6  14.2- 

916.7- 

12   1.8'+ 

16  50.9M- 


+0.4938 
+0.0662 


'339.8+0.5715 
2  48.6L0.5018 
038.1-1.0769 
512.Q+0.5$74 
642.6M).4086 


562.3 


-1.2349 


4  57.0.-1.1444 
2  1.71+0.7646 
038.9+1.2446 
^  I8.4M).8337 

4    6  !24.0t- 635.3+1.2679 


68371-0.1312 
0.1523 
0.1344 
0.14Q8 
0. 


0. 

0.5834 

0.5829 

0.5811 

0.5778 


0.5768H>.16G^I+63 
0.5749  O.1O07  +58 
0.5742  0.1B2B  +85 
0.5724  0.1676  +69 
0.5718  0.1689  +40 


0.5700-0 

0.5696 

0.5680 

0.5658 

0.5651 


0.5601M) 

0.5597 

0.6685 

0.5574 

0.5556 


1621  +25 


0 
0 
0 
0 


.1736 
1746 
.1782 
.1827 
.18^ 

.1980 
.1936 


0 

0.1964  If  90 

0. 

0. 


0.56091-0.2027  |f90;+44 


+45-21 
-2^-73 
-  9r74 

+69U  2 


-8 
-13 
+  4 
-  6 
-29 

-1 


-28 

+74 


+75 
+  91-64 


\-79 
-3 


+14-69 

-42U2 
-331-82 


1+7 
1968l+^'+44 
1990  -10-84 


OCCtrrf ATIONS,  1920.  575 

Elements  FdR  the  prediction  op  occultations. 


MARCH. 


Thb  Stab's 


■f 

k 

:  Name. 
I 


At  CoN7Ui9cnoN  in  R.  A. 


Limit- 
ing Par- 
aUels. 


55 


3^ 


B. 


388  B. 

431  B. 
78  B. 


.4^ 
49 


86 

621  B. 
8 
a 
22 

26 
28 
41 


'Leonie 
iLeonis 

I 

•  Leonis 

Leonie 

Leonis 

Virgiios 
;  Virginia 

iViiginis 
iViigims 

yiiginis 

Vliginis 

Virginia  (5';nca) 

Viigiw 
'Vligiius 
:Libf9    • 
!LibTi9 
?Libne 

^Librn;  .  , 
Librae 
iLibne 
jLibne 

Llbn^ 

;Scoi^ 
jScoi^i 
iSeoipii 

iScorpil     ^ 
:Oplutichi   ' 
tSoorptt 
{Scorbfi 
jOphitichi 

81  B.  rOt^lncfai  ' 
109  B.  Opbidchi 
^       tOpbiachi 
IfO  B.  OphiQcbr 

16  G.  ;^ttAm 

S9  G.  ;Siigitttrii    • 

15  Sagitttrii  ' 

16  Sagit^yim 
64  B.  SagittArii^ 

17  H».;Sagittaiii 

7  '  -?Sagiitam  (!«/•.) 

21       isiiiuarii 

95  B,  iSagit^uii 
100  B:  ^Sagittaiii 
171  R  Sagittaiii 

173  B«  8agitthzii 


K 

X 

56  B. 

r 

58  Q. 

128  B. 
181  R 

^  R 

Mag 


6.1 
5.7 
5.3 
6.3 

6.3 
4.5 
6.2 
6.5 

4.8 

5.0 
5.2 
5.6 
6.2 
1.2 

5.6 

6^ 
5.3  J 
2.9 
6.5 

.6.3 
6.2 
5.3 
5.0 
5.1 

b.t 
2.9 
5.0 
4.3 

S;9 

6.2 
4.6 
6.5 
^5 
5.9 

6.1 
6.2 
4.4 
5.9 
6.4 

0.3 
5.3 
5.9 
6.1 
6.4 

5.4 
5.0 
5.7 
5.0 
6.1 


i+2.64 
2.64 
2.63 
2.64 
2.64 


H-2.64 
2,64 
2.64 
2.63 
2.62 


e.4 


Red'osfrom 


Aa 


1-17.6 
17.5 
17.4 
16.1 
15.0 


+2.61 
2.60 
2.58 
2.59 
2.57 


-34.2 
13.4 
13.7 
13.3 
12.5 


+2.53 
2.52 
2.37 
2.37 
2.32 

+2,31 
2.29 
2.23 
2.22 
2.18 


tt-2. 
2.12 
2.12 
2:12 
2.08 


03- 


+2. 

2. 
'1.95 

L93 


1.82 
1.74 
1.72 
1.50 

+1.43 
1.42 
1.42 
1.40 
1.38 

1+1.37 

1;36 

1:32 
1.30f 
1.13 


AS 


1  + 


0 


ft 

kl8. 
18. 
18.0 
a7.9 
17.8 


[-11.2 
9.6 
6.8 
6.S 
5.8 

4.9 
4.4 
3.1 
2.8 
2.0 


16I-'  2. 
1.^ 
1.4 
1.0 
1.2 


06^0.5 

0.3 

+  0.7 

0.6) 

1.3 


Apparent 
Declina- 
tion. 


•Greenvi<^ 
Mean  Time. 


1  9.5 
0  25.5 

2  23.1 
0  21.7 

+  0  34.0 

-  1 15.9 
0  23.? 
159.9 
516.7 

7  33.6 

^.9  .6.5 
10  19.0 

8  33.6 

9  54.4 
10  44.9 

-12   i.7 

14  35.4 

15  40.0 

15  42.7 

16  10.6 

-17  28.3 

17  62.2 
19  2.4 
19  25.3 
19  65.8 


4 


Ii     m 
8   2.2 

1146.9 

13  21. 

16  35. 

21   8.9 


Hour 
An^e, 


0  + 

9  + 


h    m 
4  0.3 
023. 
1  7.9 
4 16.7 
841. 


+1.2236 

0+1J2277 

-1.1317 

+0.3169 

,8221 


0-0, 


'-     23  21.0+1048.7 
.»    3  41.3-859.3 
!      4  23.4-818. 
:     2143.2+8  28. 
:6    9  52.3h345.6 


17  13. 

23  50. 
0   9.7 
0  44. 
816.9 


9  + 


2  + 


^9 


6-1132.5+1 


18  23.7+ 3  44» 
3  23.6-1132. 
148.9 +10 10.4M) 

.154.4+1015. 
9  35.6'-  6 17.7 


.  1318.5 
i  16  21.0 
10  058.9 
•  2  26.3 
!      7  53.01 


-2  41. 
+  014.8 
+  836.2 
+10  0.7 
-«4S. 


1-19 


1.2 
1.9 
2.9 
3.2 
4.3 


'4.5 
5.0 

4.8 
4.2 
4.4 

4.5 
5.2 
4.8 
4.7 
5.9 


kl.lS+5.8(-1913.1 


8.9 
19  35.3 

19  85.0 

20  27.2 
19  15.3 

-20  1.4 
19  51.1 
2015.2 

19  46.3 
2016.9 

-19  W.d 

20  23O 

21  1.6 
21  22.0 
20  20.0 


8  41.7 
13  40.4 
13  40.7 
1419. 
16  48.7 


2+ 


do  12. 

22  34. 

6  25. 

7  3.1 
12  31.91 


6- 


-19  51.4 
20  45.1 
20  24.7 
18  41.2 
18  39.0 

-18  53.7 
20  35.0 
18  46.7 

18  274 

19  21.7 


U 


id 


1416. 
17  55. 

137. 

3  22.8 
20  10.4 


131.8 
3  24. 
3  24.7 
3  34. 
5    6.6 


14 


6  224 

814.1 

10  34.5 

a  10.3 

2  15.6 

2  17.3 


+0.6457 
-1.1511 
.3970 
.4122 
+0.5087 


6+0 
3+0 


3  22.2 
946.1 

+10  6.0 
38.9 

[-6  3. 


+0.8020 
+0.9133 
-1.0248 
+0.3144 
0778 


1-0 
6^ 


.3462 
.0553 
.7418 
.7037 
-1.0544 


7^ 


9-0 


^765: 
^3  6 
-3  6.6 
•!2294 
I-  0  4. 


0- 


312. 

5304 

544 

-1017 

-459. 


8  + 
0-10 


h318 
013.3 
740. 
+  9  22.8 
+  1 37.7 


0^+ 
OV 


3+ 


+  648.9 
837. 

+  838.1 
848.0 

+10 16.7 


9+ 


+11 30O -0.8376 


-1041r8 


-826O'-0.7429 


.0184 
+0.1206 
+0.6392 
+0.9409 

.0013 


0+1 


9+0 


7  40 


.1731 
.3312 
+0.3267 
+1.2475 
.2218 


5-0 


4+0 


.4462 
+0.1402 
40.2710 
.2820 
.1317 


5-0 


3+0 


1^ 


.8661 
+0.1447 

.8051 
+1.1839 
+0.3337 


4+0 


7+1 


+0.0041 
.0708 
+0.6959 
-1.2004 
-1.1693 


+1.1191 


7  514 
644.8 


+  646.5+0.8302 


-1.0632 
+0.9860 


0.5504 
0.6493 
0.6489 
0.6480 
0.5468 


0.54631-0.2026  If82 
0.5463  0.2018  -33 
0.6451  0.2016  +61 
0.5422  0.1949  f62 
0.6408  0.1874  +68 


0.5403H) 

0.6400 

0.6400 

0.6399 

0.5398 


0.6399[-O 

0.6402 

0.6415 

0.6415 

0.5421 


0.5424M) 

0.5426 

0.6432 

0.5433 

0.5437 


0.5445-0 

0.5446 

0.5450 

0.5450 

0.5452 


0.5453 

0.6464 

0.5466-0 

0.5456+0 

0.5464 


0.5453 
0.6462 
0.6462 
0.6462 
0.5462 

0.5462 
0.5461 
0.5460 
0.6460 
0.5443 

0.6443 


r 


N. 


-0.2030 
0.2033 
0.2033 
0.2033 
0.2029 


+90+40 
+90+41 


-31 
+66 


-  9-90 


.1818 
0.1762 
0.1769 
0.1754 
0.1682 


-1 
-90 
-15 
-14 
-  9 

+  8 


f81 
+80+15 


-26 
f53 


-90 
-19 


.1575 
0.1470 
0.1172 
0.1171 
0.1059 


+29-41 
fl3-58 


f76 


-13-00 
-11-90 


-36 


-90 


+25 -3S 


.1003 
0.0957 
0.0822 
0.0799 
0.07111+71+32 


f32 
+66 


1-30 
0 


0.0616  +41 


0.5438Hy.0697l«-32 

0.5441 

0.5441 

0.5442 

0.5443 


0.0616  +41 

0.060514-701+53 

0.0563 


0G06M8-11 
-28 
-21' 


29 


0.0467 
0.03331+35 
0.0322  +  3-54 
0.0228|f  261-29 


-0.0198  -31 
0.0135|f25 

.0001 

.0029 
0.0320 


+69 
+39 


+0.0411 
0.0444 
0:0444 
0.0446 
0.0472 

+0.0494 
0.0525 
0.0564 
0.0575 
0.0822 


+68 
-57 
-63 

-26 


40.0822  If  71 +12 


S. 


-88 
-19 


+27 


+71+20 


-18 
-18 


9-60 


90 

-28 
[+69+11 


444 
-18 


+20-36 
+70+31 
+  4 
-90 
-90^ 


-90 

If  70 +86 

-90 

-90 


-20 
-42 
+71+23 


576 


0CCULTATI0N8,  1820. 


ELEMENTS  FOB  THE  PBEDICTION  OF  O0CULTATION& 

ICAJICH. 


Thb  Stab's 


At  CoMUvmcmm  or  R.  A. 


■fieb 


Name. 


187  B. 
190  B. 

p 
45 
54 

e 
283  B. 

9  ^ 
16  B. 

45  B. 
84  B. 
16  B. 

51  G. 

17 
19 


Sagittaiii 
Sagittaiii 
Sagittaiii 
Sagittaiii 
Sagittarii 

Sagittaiii 

Sagittarii 

Sagittarii 

Capricomi 

Capricomi 

Capricomi 

CapricxMmi 

Aquarii 

Aquarii 

Aquarii 

Aquarii 

Aquarii 

Aquarii 

Oaprioomi 

CaiHioomi 


30        Aquarii 
138  B.  Aquarii 


12  H'.  Arietifl 

19  AriAtlfl 

29  Arietifl 

0  Arietifl 
w  Arietifl 

124  B.  Arietifl 

p  Arietifl 

53  Arietifl 

175  B.  Arietifl 

26  B.  Tauri 

13  Tauri 

14  Tauri 
163  B.  Tauri 

43        Tauri 

w        Tauri 

85  H^  Tauri 

224  B.  Tauri 
227  B.  Tauri 
234  B.  Tauri 
c  Tauri 
^  B.  Tauri 

129  H^  Tauri 
312  B.  Tauri 
330  B.  Tauri 
338  B.  Tauri 

1  Tkuri 


107 


Tauri 


iii«. 


6.4 
5.4 
4.0 
6.0 
5.4 

5.2 
5.5 
5.1 
6.2 
8.2 

6.1 
6.0 
6.4 
4.5 
6.5 

6.3 
5.6 
4.8 
5.3 
6.3 

5.6 
6.4 


6.3 

5.8 
6.1 
5.8 
5.2 
6.4 

5.6 
6.0 

6.4 
6.4 
5.6 

6.2 
5.8 
5.5 
4.8 
6.0 

6.1 
5.9 

6.0 
3.6 
6.4 

5.8 
6.2 
6.8 
6.3 
5.2 

6.5 


BMriBiran 


6a 


AS 


tr 


Apparent 
tton. 


Oiaanwloh 


+1.11+5.8 
1.11  6.0 
1.02  5.9 
l.OS  6.0 
0.91     5.7 

40.91+  5.7 
0.90  5.5 
0.82  5.8 
0.71  5.8 
0.71     5.8 

40.65+  5.6 
0.58  5.4 
0.56  5.2 
0.50  5.2 
0.48     5.0 

40.46+  4.7 
0.45  4.7 
0.41  4.3 
0.38  4.6 
0.38     4.6 

40.34+  4 
0.32+  3.6[ 


40.49-0.3+13   5.5 


hO.54- 
0.60 
0.64 
0.68 
0.68 

1+0.71 
0.76 
0.84 
0.86 
0.91 


140.92 
0.98 
1.03 
1.08 
1.07 


w. 

1.241 
1.31 
1.30 
1.32 


-18  51.7 
1924.9 

17  59.8 

18  27.4 
16  28.6 

1-16 18.7 
15  89.3 
15  42.2 
15  2.2 
15   2.0 

-13  59.7 
12  50.4 
11  52.5 
11  41.7 
10  56.1 

^9  39.6 

10   5.3 

812.7 

9  26.9 

9  38.7 


0- 


6  54.5 

[-5   6.9 

NEW 


-  1.8  +19 


1. 

2.81 

2.7 

2.7 

3.3 


I+LIOU  2.7U-20  38.0 

1.11  2.8  20  47.8 
l.lO    8.4  18  51.5 

1.12  3.5  19  0.2 
1.161    3.5  19  43.0 


18-3.4+20 


3. 

4.1 
4.6 
4.5 


k.l.82L-  4.7 


0.2+14  54.3 
0.8  14  40.8 

1.1  14  58.4 
0.8  17  7.9 
1.11  16   9«4 

0^17  «.3 

1.2  17  84.3 
1.5  18  28.6 
2.1  17  34.2 
1.8  19  26.7 


24.8 

17  58.1 

19  23.9 

20  22.9 

18  33.1 


81.4 
19  21.3 
21  9.9 
19  41.8 
2018.8 

+19  45.4 


d    h    m 
U    413.2 

4  45.3^+ 
11 11.8 

11 16.1 
20  21.8 

21 13.8+ 

2144.2  + 
15    4  40.1  + 

15  41.3 
15  48.1 


16 


IT 


17  20.^ 
2154.51 

MOON. 


4.9  + 


11 

19  22. 

010. 

2  6.7i 

3  43. 


Hoar 
Anda. 


838.640.6Q01 

9  9.7+1.2685 

-  836.340.2861 

-832.040.7948 

0 16.1  -0.4302 


1  6 
136. 
818. 
5  1. 
454.7 


5|-0.5144|  0.5434140.1113 
0.5433  0.1121 


0-1 


6-0 
340 


040 


2211.1+  116. 
6 10.9  +  9  0.7 
7  21.4+10  9.0M) 
151J0.7-6  6 
17  87.4-354. 


2149.8+0  9. 
22  55.6+  113.6-0 
5  0.3+7  6.6-0 

8  30.2+1029.940 

9  6.8+11  5.3+1 


457. 
-  031.5 


88    6  41.1+442.640.8365 


0  + 


856 

7  4- 
226. 
035.1 
057. 


.1732 
.3070 
.3982 
40.4105 


.1901 
40.1460 
.7084 
.3834 
.0600 


940 


6-0 
8-0 


.6988 
.0517 
9804 
.9623 
.2801 


0-0 


.0961 
1.1197 


7-0 


8148 
6202 
.9751 
-0.9519 
.2341 


440 
640 


640 


5  1.41+218.0-1.1641 
632.4-0.4964 
950.1-0.5601 
7  5.340.6283 
3  57.1  -0.9653 


SI  0  9.1-328.5H) 
6  57.8+3  9. 
1016.0+619. 
18  28.3+  924 


8828 

.1067 
1098 
.9074 
14  44.41+10  37.6tfl.0082 


15  89.7] 

15  57. 

16  31 

17  58 
20  46. 


1+1147.5-1 
9-1139.140 


85 


46.8- 


3+1. 
8-0. 
5-0. 


+11 21.1 
47. 
39. 
81-10 15!6|40 
734.240 


440 


21 

4  28.6[ 
8  4. 

8  33.61+344.840 

9  27. 


636. 

[-  0 15. 
316.9 
3 
436. 


6  + 


1  + 


9  51.91+  5  OjOl40.4217 


1.0«0 
.1898 
.7931 
.7172 
.1208 


6-0 


2-0 


N. 


S. 


0.5442140.0853 

0.5442 

0.5438 

0.5438 

0.5434 


0.0661  1^71 
0.0962  *42 


+03^  3 
+53 


0.0963 
0.1100 


-20 

f72.+  9 
«-  31-64 


0.5430 
0.5426 
0.5426 


0.5424140 

0.5424 

0.5424 

0.5426 

0.5426 


5428140.1717 
0.1728 
0.1784 
0.1814 
0.1819 


0. 

0.5428 

0.5432 

0.5434 

0.5435 


0.544340 
0.5449 


0.589740 

0.5918 

O.5940 

0.5948 

0.5059 


0. 

0.59741 

0.598D 

0.5985 

0.5087 


0.1221 
0i.l871 
0.1872 


-1-71 
-46-90 
fl2-« 
f54-15 
tM-14 


.1454 
0.1550 
0.1563 
0.1651 
0.1675 


t42 
439 


f81 


1882*^-42 


0.1912 


-51 


0.5804400688 

0.662340.100 

0.5850 

0.5878 

0.5886 

0.5883 


i07 


-26 
-28 
7-90 
f56-16 
+81-39 

-5-00 
431-39 
-22-00 


+19 


t81+49 


-90 


f9JUn8f81 


-13 


-10-76 

+  5 


1312  1-99+29 

12791-20-73 

-15 


0.: 

0. 

0.1261M1 


1227-38-78 


0.1145|f 

0.090 

0.0085 


f84 


00)660-21-71 


15-^ 
90+45 


010641M0I 


0.0571 
0.05A8 


9'^7 
5-61 


+10 


-28 
-18-70 
f90488 


0. 

0. 

0.59881  OiOIOS 

0.5^9  0iO471 

0.5998  O.OttO|t44|-13 


6583  0.590IM.^ 
.7306  0.5995 
1-1.0246  0.5996 
.4653  0.5995 
.14501 0.5994 


01811-29-79 

OiOHO -44-70 

f90+24 

»004M 


1-68 
+23 


Otti-l 
0.0^  f90 
0.0159  -87-69 
0.0140  »68|+  8 
0.0120if2 


0.5994140.0111 


f28-85 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 


Tbb  Svab's 


At  CoHJumnuv  or  R.  A. 


Ltanit- 

ingPar- 

liBels. 


Ntne. 


851  B.  Tftiiri 

353  B.  Tauii 

872  B.  Twn 

i*        Tauii 

B.D. +19^1110 


57 

64 

68 


Ononis 
Ononis 
Ononis 
Ononis 
Ozionis 


19  B.  Geminorum 

71  Ononis 

16  Geminorum 

p  GeminoRun 

74  B.  Geminonim 

110  B.  Qemlnonim 

X  Geminonim 

162  B.  Geminonim 

68  Geminonim 

/  Creminonim 

1  Cancri 

2  B.  Oanoi 
5  Oancri 

30  B.  Oancri 

29  Oaacri 

84  B.  Oioicri 

A^  Cancri 

A^  Oaiicn 

60  Cancri 

a  Ganod 

K  Gancri 

209  B.  Gancri 

^22  B.  Cancri 

<a  Leonis 

3  Leonis 

h  Leonis 

T  Leonis 

14  Sextantis 

19  Sextantis 

155  B.  Leonis 

237  B.  Leonis 

55  Leonis 

j)^  Leonis 

p*  Leonis 


Mag 


6.2 
6.5 
6.1 
3.0 
6.0 

4.5 
5.8 

5.1 
4.7 
5.7 

6.2 

5.1 
6.2 
4.1 
6.2 

6.2 
3.6 
5.7 
5.2 
5.3 

6.0 
6.0 

5.9 
6.1 
5.9 

6.4 
5.5 
5.7 
5.7 

4.3 

5.1 
6.5 
6.3 
5.5 
5.8 

5.2 

4.9 
6.3 
5.9 
6.5 

6.3 
6.1 
6.1 
5.7 


1+1.37 
1.38 
1.44 
1.47 
1.53 


+1.54 
1.54 
1.58 
1.59 
L62 


+1.62-7.7+18 
1.63     7.6 
1.71     7.6 
1.71     7.7 
1.78     9.2 


+1.84 
1.90 
1.97 
1.96 
2.01 


Bed'osfrom 


Aa 


-  5.0+20 


"  6.41+20 


1+2.07 
2.081 
2.09 
2.11 
2.18 


+2. 
2.23 
2.24 
2.27 

2.281 


Al 


ff 


5. 

5.2 

5.5 

5.4 

6.4 


6. 

6.6 

6.9 

6.8 

7.2 


1-9. 
10.9 
11.2 
1L7 
11.3 


-12. 

12.3 

12.4 

13.3 

14.0 


20-14 


Apmrant 
tioa. 


OfWBWidi 

Mean  Time. 


3.0 

19  44.0 

20  25.0 

21  5.6 
19  50.8 


15.6 
1944.0 

19  41.5 

20  8.4 
19  48.5 


42.0 
19 11.0 
20  32.6 
2015.7 
18  16.7 


9+17 


52.0 

16  41.0 

17  15.3 
15  59.8 
17  51.3 


5+16 


0.1 
16  43.9 
16  40.4 
14  51.8 
14  28.4 


14.9 
15.2 
15.5 
15.5 


5+13  31.6 
12  57.9 
12  24.0 
1155.7 
12   9.8 


+2.31 
2.321 
2.35 
2.37 
2.37 


H6. 
15.81 
16.0 
16.8 
17.1 


+2.61 
2.62 
2.64 

+2.64 


0+10 


1+2.38-16.7+10   3.9 

2.47  17.6     8  25.4 

2.48  18.2  5  59.8 
2.50  18.4  5  0.3 
2.53  18.6     6   5.7 


§0.2 

1153.2 

11 49.9 

9  24.1 

8  32.0 


19.0+ 
19.0 
19.0 
kl8.7 


126.6 

1    9.5 

0  25.5 

+  2  23.1 


d    h     m 

U  13  58.4 

14  39.0 

1940.1 

21 14.6 

26    3   7.1 


1+ 

+ 


3  54.8 

4  8.3 
7  32.0 
7  42. 

10  57.6 


k  180.8-0 
126,7 
149. 
8|+  159. 
5  6. 


87 


7  25.2 
13  54.4 

19  36.6 

20  23.0 
22  49.4 


2210. 
2  20.6 
4  0.0 
7  59.8 
9   8.1 

1318.0 
1412.2 
17  51.4 


Hour 
Anrie, 


h 

856. 

935 

935. 

8  4. 

225.6 


840 


8 -to 
0-0 
2-0 


0+0 
4-0 


6-0 
9+1 


1135.4+  542. 
12   6.3+  612.6 
17  21.1+1115.8 
17  46.0+11 39.2M) 
1 15.9-  5  8.1 


+  047.1 

+  7  1.7 
-1128. 
-1044.3 
-  823.3 


9- 


9-0 


615. 

6  54.6 

811. 
12  16.4 
19  55.5+1157.01-0 


0  + 


113. 
035. 
037.7 
434.3 

57. 


952. 
-551. 
-415.6 
-024, 
+  041. 


22  41.8 -10 12.4 -10.4276 


22  43.2 


-10 11.1 


ZX 


017.6 
13  22.0 
1627. 
19 17.4 

012.6 


14  2.0 

15  42.0 


+  443.< 
+  535.: 
+  9  7.( 


.Y 


.1504 
.4717 
.2474 
.9518 
40.1826 


.2597 
40.2674 
.1941 
.2669 
•0666 


.0266 
40.5133 
-1.1479 

.8872 
40.6170 


40.5822 

+1.1288 
.0553 
+1.1425 
-1.0330 


9-0 


2-0 


.0521 

.8825 

-0.9895 

40.3122 

.3852 


640 


§40 


.2464 

.1814 
+0.5001 
.3405 
i«0897 


240 
7-0 

0+0, 
3-0 
0-1 


.4269 
.6557 
.2810 


40.0017  +46 


0  5991 

0!5990f4O.00Olli4»Kl0 

0.5984 -O.0113  If 221-31 

0.5982 

0.5970 


6+ 


839 
3  §8.51 
658. 
942.2 
932, 


640. 


360.] 
587.1 


19  30.7  +  9  8.1 
21   6.4^+1041.! 


+L3209 


8-OJ456 

-1.2660 

.6680 

+1.1580 

.9316 


3-0. 

S+1 
2+1 
5+1 
2-1 


.2065 
.1751 
.1864 
.1902 


0.5969 -0.0299  If 22^-33 

0.5968 

0.5960 

0.5960 

0.5951 


0.5949-0 

0.5948 

0.5932 

0.5930 

0.5904 


0.56281-0 

0.5624 

0.5608 

0.5588 

0.5586 


N. 


e 

1-8 


-21 


0.0149 
0.0281  |f48 


-69 
-8 


-  4 
-9 


0.0304  f53 
0.0379  f48 
0.0383  If 211-35 
0.0454 


433 


-24 


.0468 
0.0479 
0.0692 
0.0601 
0.0758 


f90+41 


f72  + 


-39 
-16 


8 

[-70 
70 


f83+ll 


0.5879 -0.0679  If  731+ 

0.5852 

0.5826 

0.5822 

0.5811 


0.1003  490444 
0.1107  f33 
0.1120  If  90 +44 
0.1163 


-26 


0.5776 -0.1286  If 341-31 

0.5773 

0.5767 

0.5747 

0.5710 


0.1297 
0.1317 
0.1379|f56 
0.1489 


-15 

-22 


0.5699 -0.1519|t^l 

0.5680 

0.5671 

0.5652 

0.5647 


0.1572 
0.15921469 
0.1639 
0.1652 


f47 
469 

f57 


0.55ULH) 

0.5531 

0.5520 

0.5511 

0.5495 


.1697 
Oa707 
0.1743 
0.1787 
0.1787 


k64 
0 

h43 


1894  -46-82 


.1800 
O.J 

0.1912 

0.1927  4901+35 
0.1949  -16-84 


S. 


5 

4 
-29 
+44 
-73 


-74 
-74 
-12 


fl5-§3 


-17 
-21 
-4 
-13 


431-37 


-9 
-75 
-79 


463-10 
480+61 


7-69 
6-82 
[f85+  1 


0.5458 -0.1968  |44N)  439 
0.5454  0.1991  f 90  485 
0.5446  O.I995I4OOI497 
0.5442 -0.19S 


-87-88 


APftlL. 


8^ 


Leonis 
B.  Leonis 
888  B.  Leonis 


Leonis 
36097^—1920- 


5.3 

6.3 
6.3 

4.5 
37 


+2.67 
2.69 
2.70 

+2.72 


t-18.9 
18. 
18.9 


8  + 


+  0  21.6 

0  34.0 

[-  1  15.9 


-18.6-0  23.2 


0  24.7 
5  2.0 
7  16.1 


-10  6.7 
-538.2 
-  328.4 


1140.1+047.3 


40.2774 
-0.8615 
+0.6224 


5486M).1906|f52|-21 
-12-89 


0. 

0.5429 

0.5425 


0.1994 
0.1992 


f79|-2 
|-1.1790<  0.5419M).1965 1-361-00 
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ELEMENTS  FOR  THR  PREDICOTON  OF  OOCULTATIONS. 

APRIL. 


Tbb  BVAS'B 


Name. 


431  B.  LeoDifl 

78  B.  Virginia 

X  VirginiiB 

^  Virginis 

49  YiJginifl 

g  VirginiB 

50  Viiginifl 

er  Virgims(iSjwea) 

S6  Virginis 

621  B.  Virginia 


8 
a 

•  p 
22 
26 

28 
41 

K 

X 
47 


Librse 
Libr» 
Librte 
Librse 
Librse 

librse 
Librse 
Librse 
Librse 
Librse 


^  Soorpii 
56  B.  Scorpii 
73  B.  Scorpii 

p  *  Scorpii 
88  B.  Scorpii 

58  G.  Scorpii 
^        Ophiudii 

123  B.  Scorpii 

131  B.  Scorpii 
68  B.  OphiucM 

81  B.  OpUucU 

109  B.  Ophiuchi 

^        Ophiuchi 

305  B.  Ophiuchi 

16  G.  Sagittarii 

39  G.  Sagittarii 

15  Sagittarii 

16  Sagittarii 
64  B.  Sagittaiii 
52  G.  Sagittarii 

17  H^  Sagittarii 

Y  Sagittarii  (ror.) 

95  B.  Sagittarii 

100  B.  Sagittaiii 

171  B.  Sagittarii 

173  B.  Sagittarii 

187  B.  Sagittarii 

p  Sagittarii 

45  Sagittarii 

54  Sagittarii 

e       Sagittarii 


Mv. 


6.2 
6.5 
4.8 
5.0 
5.2 

5.6 
6.2 
1.2 
5.6 
6.4 

5.3 
2.9 
5.3 
6.5 
6.3 

6.2 
5.3 
5.0 
5.1 

5.8 

2.9 
5.0 
6.4 
3.9 
6.4 


6.3 
5.3 
6.9 
6.1 
6.4 

6.4 
6.4 
5.7 
5.0 
6.1 

6.4 
6.4 
4.0 
6.0 
5.4 

|5.2- 


Red'iufroin 
1920.0. 


Aa 


+2.73 
2.81 
2.87 
2.90 
2.92 

+2.90 
2.92 
2.93 
2.95 
2.99 

+2.95 
2.95 
2.93 
2.93 
2.94 

+2.94 
2.92 
2.91 
2.89 
2.87 

+2.85 
2.84 
2.80 
2.82 
2.78 


1-18.8 
18.0 
17.2 
16.5 
15.81 


-15.9-  8  33.6 

15.8  9  54.4 

14.9  10  44.9 
13.7  12  1.8 
12.4  14  35.6 


-  6.7  -17  52.2 


6.2 

+2.81 

4.6 

2.78 

6.5 

2.73 

5.5 

2.71 

5.9 

2.67 

6.1 

+2.64 

6.2 

2.62 

4.4 

2.56 

6.3 

2.34 

6.4 

2.34 

+2.27 
2.27 
2.26 
2.23 
2.22 

+2.21 
2.20 
2.15 
2.14 
1.96 

+1.96 
1.94 
1.84 
1.84 
1.71 

+1.70 


Aa 


#f 


Ammt 

JlecUitt' 
tJon. 


I-  1  59.0 

516.8 

7  33.6 

9    6.6 

10  19.0 


9.2 
9.2 
8.1 
8.0 
7.2 


5.2 
4.9 
4.0 
4.0 


-15  40.1 
15  42.8 

15  57.0 

16  10.7 

17  28.4 


*3.2 
3.2 
3.2 
2.8 
2.9 

-2.1 

1.8 

0.5 

-0.6 

+  0.3 

+  0.3 
1.1 
2.8 
3.8 
4.5 

+  5.0 
5.5 
5.4 

4.8 
4.8 

+  5.0 
5.2 
6.6 
5.5 
7.3 

+  7.3 
7.3 
7.6 

7.7 
7.7 

i-  7.7 


19  2.4 
19  26.3 
19  55.8 
19   8.9 


r-19  36.8 
19  35.1 

18  7.8 

19  16.3 

18  19.9 

1-20   1.6 

19  51.1 
2016.2 

19  46.3 
2017.0 

1-19  24.8 

20  23.0 

21  1.6 
18  47.3 
20  20.0 

1-19  51.4 
20  45.1 
20  24.7 
18  41.1 
18  29.5 

■18  39.0 
18  53.7 
18  46.7 

18  27.4 

19  21.6 

-19  13.0 
18  51.6 

17  59.8 

18  27.3 
16  28.5 

1-16  18.6 


At  Ck>MJOMCnOH  nr  R.  A. 


Graenwich 
Me«oTime. 


d 
1 
8 

8 


8 
9 


10 


11 


h     m 
12  22. 

6  54.8 
18    8.8 

132.6 

8  10.1 


8  + 


h  m 
128.6 
-  532.8 
+  6 18.7 
-1031.2 
-4  6.3 


829.6 
9   4.9 

16  37. 
244.0 

11  42.7 


10   2.2 

10  7.7 
17  41.0 
17  46. 
2128.0 


6    0  29.6 


10  31.4 


Hour 
Anjle, 


6  + 


347. 
313.1 
4  6. 
10   7. 
125.6 


3-0 


5  + 


848. 

343. 

336.6 

340. 

716.3 


+1011.1 


9   4.5-  630.6 


-4   6.4 


16  66.4+  1   8.2 


16  44.8 

21  42.1 

21  42.3 

23  61.5 

0  49.6 


+  155.1 


+ 
+ 
+ 
+ 


944.0-0.0460 
2   6.31+1058.3-1.1343 


412.1 
6  34.1 

14  22.9 

15  0.9 
20  28.9 

2213.5 
151.6 
9  33.5 
214.1 
4    9. 


-1059.940.6241 
842.4+0.3196 
-  1  8.8+0.4648 
-032.0 -0.0979 


+ 
+ 


6t+ll 


9  32.6 
11  26.7 
11  26.1 

11  36.8 

12  33.0 

13  8.6 

14  24.9 

18  38.8 
19 14.9 
10  28.4 

10  30.1 
12  27.3 
1030.8 

19  35.2 
4  48. 


5  40.7 


642.8 
643.0 
847.9 


+0.3820 
+0.4315 
•iO.5515 
+0.8592 
+0.9822 


.9613 
+0.3830 
.0027 
.2497 
+1.1667 


3+0 
3-0 


6-0 


2-0 


.6017 
.6636 

1-1.1454 
.9053 

+0.1341 


9-0 


+0.2759 
+0.8023 
+1.1051 
+1.2699 
+0.3428 

+0.6046 
+O.5001 
-1.2326 


+  4  45.4 


626. 
957.6 
636. 
932.9 
24.7 


6-0 


.6789 
+0.3338 

.9976 
-1.2398 
+0.6295 


4+0 


7  22. 
6  33.2 
532. 
522.9 
428. 


6+0 


8+0 


353. 
239. 
126.1 
2  1. 
714.6 


0+10 


713.0 
519.5 
130. 
134. 
30 


+U21.2I-O.3320 


+0.3185 


.1996 
+1.2692 

.8932 
1-1.0084 

.1799 


0-1 


6-0 


7-0 


.9774 
.6448 

-0.5502 
.8718 

+1.1816 


O-O 


+1.0261 

+0.7946 

.4769 

.9880 

ai-0.2469 


6+0. 
9+0. 


y" 


0.5418-0.1983  f59 


0.6404 
0.5401 
0.6403 
0.6405 


64051-0.1743 
0.1738 
0.1669 
0.1564 
0.1461 


0. 

0.6406 

0.5410 

0.5417 

0.5426 


0.54461-0 

0.5446 

0.5462 

0.5453 

0.6456 


0.5458M) 

0.5464 

0.5464 

0.5467 

0.5468 


0.6470-0 

0.6470 

0.6470 

0.5470 

0.6470 


0.5469-0 

0.54681-0 

0.5464 

0.5461 

0.6449 


0.6444 
0.6441 
0.6441 
0.5441 
0.6440 


0. 

0.5438 

0.6433 

0.6432 

0.6414 


0.5414+0 

0.5412 

0.5403 

0.6403 

0.6393 


0.1923  ♦«2 
0.1863  +70 
0.1800  +81 
0.1746  +80 


I>iinjt- 

ingPar- 

aSels. 


N 


.1167 
0.1166 
0.1055 
0.1054 
0.0998 


0952  f40'-20 
f7lUll 


0.0817 
0.07941+71 
0.0706 
0.06931+42 


.061llf52|-  7 
0.0611  +52-  8 
0.0675  -61 '-88 
0.0559  +18'-39 
0.0538  -50^90 


+61 


0.6470-0.0602 
0.6471  0.04621+38 
0.5470  0.03291+46 
0.6471  0.0318 
0.5469  0.0224 


.0194 

.0131 

+0.0002 

0.0288 

0.0820 


+0.0411 
0.0442 
0.0443 
0.0446 
0.0461 


5440+0.0471 
0.0492 
0.0562 
0.0571 
0.0814 


1087 
0.6392+0.1100 


-15 
13 
-6 

;+i2 

+21 

-90 
15 


+75 


-22 

+56 

+33}-36 

+18-51 


+38 


-  6-79 

-  4;-75 
-45-90 
-26;-90 
+32-28 


+34 

70;+67 
-17 


0 
-18 

;-io 

+13 '-42 
+36-18 


-21 
+36 
+09 


-64-86 


+52 
+30 


-6 
-25 


+69+62 


+70 


^7 


-10 
-29 
+71 


-90 
-17 
+26 


+17 


-40-90 
-55-90 


-90 


-16-86 


-75 

-90 
+42 


0815  +711+27 
0845  +71+10 
0952  +54L9 
0958  +72+23 


+13-51 

+  8-57 
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ELEMENTS  FOR  THE  PREDICTION  OF  :O0CULTATIONS. 

APBIL. 


At  CoNJinranoN  in  B.  A. 


Limit- 
ing Par- 
afiels. 


283  B.  Sagittaiii 
ff        Sagittarii 

16  B.  Oapiicorni 
fi        Capiiconii 

45  B^  Capncorni 

84  B.  CapiMHiriii 
.  16  B.  Aqiuiii 
y       Aquarii 
51  G.  Aqiuurii 

17  Aquiiii 

19  Aqottii 
(  Aqiuurii 
c'       Capricond 

30  Aquarii 
138  B.  Aquarii 

44  Aquarii 
51        Aquarii 

187  B.  Aquarii 
K        Aquarii 

2&7  B.  Aquarii 

0  O.  Pisciiun 

22  B.  Pisduin 

K        PiBcdum 

9        Piscium 

16^        Piscium 


X 
19 
22 


FiBcium 
Piflcium 
PiBcium 


163  B.  Tauii 

43        Tauri 

u        Tauri 

85  H».  Tauri 

224  B.  Tauri 

227  B.  Tauri 
234  B.  Tauri 
c  Tauri 
282  B.  Tauri 
129  H*.  Tauri 

t  Tauri 
312  B.  Tauri 
330  B.  Tauri 
333  B.  Tauri 

I        Tauri 

107  Tauri 
351  B.  Tauri 
363  B.  Tauri 
372  B.  Tauri 
r        Tauri 


B.D.+19nilO 


MH 


5.5 

5.1 
6.2 
3.2 
6.1 

6.0 
6.4 
4.5 
6.5 

6.3 

5.6 
4.8 
5.3 
5.6 
6.4 

5.7 
5.8 
6.3 
5.2 
6.3 

6.2 
6.4 
4.9 
6.4 
5.7 

4.6 
5.4 

5.8 


5.8 
5.5 
4.8 
6.0 
6.1 

5.9 

6.0 
3.6 
6.4 

5.8 

5.1 
6.2 
6.3 
6.3 
5.2 

6.5 

6.2 
6.5 
6.1 

a.0 


Eed'nsfrom 
1020.0. 


Aa 


•1-1.69 
1.60 
1.46 
1.46 
1.88 

+1.28 
1.26 
1.17 
1.14 
1.00 

1+1.08 
1.02 
0.98 
0.90 
0.86 

M).84 
0.81 
0.78 
0.75 
0.74 

kO.68 
0.61 
0.61 
0.60 
0.58 

1+0.56 
0.56 
0.55 


+0.70 
0.74 
0.77 
0.76 
0.78 

-»0.79 
0.78 
0.79 
0.81 
0.83 

40.86 
0.88 
0.92 
0.91 
0:92 

+0.92 
0.96 
0.97 
1.02 
1.04 


6.0 1+1.09 


A« 


n 


7.6 
7.9 
8.3 
8.3 
8.2 


8. 

7.8 

7.9 

7.7 

7.3 

7.4 
6.9 
7.4 
6.6 
6.0 

6.2 
6.0 
5.4 
5.7 
5.5 

5.0 

4.1 
3.8 
8.9 
3.6 

8.5 
3.2 

+  3.1 


0-12 


3.7 
3.7 
3.8 
4.2 
3.9 

3.9 
4.3 
4.4 
4.5 
4.4 


AppM«nt 
tioii. 


Qroeiiwlcb 
'Mean  TlnM. 


-15  39.8 
15  42.1 
15  2.1 
15  2.0 
13  59.7 


60.4 

11  52.5 

1141.6 

10  56.1 

9  39.5 

1-10  5.3 
812.7 
9  26.9 
6  54.5 
5   6.8 

547.1 
514.4 
319.2 
4  38.4 
3  58.1 

2  49.4 
0  8.8 
0  49.1 
0  41.0 
139.5 

120.4 

3  2.6 
2  29.2 

NEW 

+17  58.1 

19  23.9 

20  22.9 
18  33.1 
20  37.9 

+20  47.7 

18  51.5 

19  0.2 

19  43.0 

20  31.4 


5.2+18  42.2 
5.1  19  21.3 
5.0  21  9.9 
5.4  19  41.8 
5.3  2018.7 


5.5 
5.7 
5.9 
6.1 
6.0 


+19  45^ 
20   3.0 

19  44.0 

20  25.0 

21  5.6 


d 
11 

18 


h  m 
611. 
13  13.4 
024.8 
031.7 
7   0.8 


5+11 


15  8.4 

16  20.0 
18    0  27.0 

245.9 
7    2.3 


-413. 
-3  4 
+  447.3 
+  7   1. 
+11 10.3 


14 


8   9.2 

14  19.3 

17  52.3 

2  49.7 

7  27.3 


15 


IB 


9  34.6 

12  58. 

16  28.6 
19  35.2 
21   3.2 

5  26,0 

17  25.2 
19  1.1 
19  10.0 
23  27.1 

2    5.2 
4   6.0 

6  40.4 


MOON, 

80  14  42.0 
17  54.2 
21    0.6 


Angle, 


h 

51.1 
520. 
530.1 
536. 
+11 53.7 


-^.9946 
2-0.1278 

40.5743  0.5377 
840.566610.5376 

40.3600  0.5373 


5-0. 


tM>;3088 
.5515 

+0.5389 
.1007 

-0.5556 


940. 


-1144. 
-  546. 
-220.1 
+  620.5 
+1049.3 


9+0 


3-0 


11  7. 
749.6 

-  426.5 

-  125.8 
-0  0. 


3+0 


6+0 


8  6. 

418.0 

245. 

236.7 

132.1 


4  4. 
6   1.7 
830.9 


-11 18.7 

-  814. 

-  515 


2214.4-  4  4.6 
22  58.3 


81 


28 


U  6.8+19^.8 


23  24.9 

23  58.7 

122.9 

4  5.9 

5  4.1 

10  6.6 
11 29.0 
15   3.5 

15  31.7 

16  23.6 

16  47.7 

2047.3 

2126.6 

219.5 

3  51. 

8  34.7 


257.0 
224.6 
1  3.9 
132.6 
228. 


+  7 18.6 
+  837.6 
-11 56.6 
-11 29.5 
-10  39.8 

-10 16.6 


^90 
+20-44 


.0933 
.8469 
+1.1014 
+0.0270 
-1.0065 


.1053 
+0.1795 
-1.1687 
+0.8234 

L4061 


1+0 


.8588 
+0.4747 

.2024 
-0.0332 
-0.1758 


2-0 


8+0 


.6841 
-0.6637 
+0.4282 


+1.0051 

3-0.1968 

4-0.9855 

+0.9018 

-  322.51-1.1265 


-1.2656 
+0.6885 
+0.6127 
40.0229 
.7410 


3-0 


+1.2834 
+0.6193 
-1.1138 
40.3552 
-0.2471 

+0.3116 


626.8+0.0419 
5  49.0+0.3585 
1  8.0;-0.3535 
020.1-1.0496 


+  540.0+0.0679 


0.53921+0.1107 

0.53851  0.1204 

0.13611^65^  4 
0.1352  +66-3 
0.1432  |f5lk6 


0. 

0.5372 

0.5373 

0.5373 

0.5376 


0. 

0.5381 

0.5385 

0.5396 

0.5406 


0.5462 
0.5504 
0.5511 
0.5511 
0.5528 


N. 


k32 


5372+0.1526 
0.1589 
0.1625 
0.1649 
0.1690 


[+49i 
1 
k-66 


+  3 


53761+0.1701 

0.1756 
0.1786 
0.1854 
0.1885 


S. 


-19 

-73 

6 


f38-30 


-73 


0.541040.1898 
0.5417  0.1918 
0.5425  0.1937 
0.5433  0.1952 
0.5437  0.1958 


+38-31 

-14|-90 
+8L+30 
+36-34 
-231-90 

+4lUo 


+46 
"36 


+60 


554040^2018 
0.2017 
0.2014 


0. 

0.5549 

0.5561 


40.1990 
Oi2015 
0.2017 
0.2017 
0.2019 


-26 
-90 


+85+10 


^U 


+87  +12 
+66-10 
+251-48 
+34-^ 
+26.-46 

+86L  2 
Oi-83 
if62-12 


+0.0716 
0.0644 
0.0573 
0.0544 
0.0528 

+0.0517 
0.0504 
0.0471 


0.6077 
0.6083 
0.6088 
0.6090 
0.6090 

0.6091 
0.6092 
0.6093 
0.6095 
0.6095 

0.6096 
0.6096 
0.6093 
0.6092 
0.6092 

0.6091 
0.6086 
0.6085-0.0004 


f90+38 
425-32 
-24^70 
490+32 
-37-09 

-60p69 
+90+19 
482+15 
0.0408  437-17 
-7-69 


0.0385 

+0.0266 
0.0233 
0.0148 
0.0137 
0.0116 


+88+64 
+83+17 
-36,-69 
4581+  3 
+22-«) 


+0.0107 
+0.0012  If  38 


0.6075 
0.6072 


+56+  1 
-13 

1+59;+  5 
0.0119  416-37 
0.0155  -30-69 


0.6056 -0^0289  MO 


-14 


580 
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ELEMENTS  FOR  THE  PREDICTIDN  OF  OOCULTATIONS. 

APBIL. 


Tn  flvAB'i 


Ni 


67 
64 

X* 

68 


Ononis 
Ononis 
Orionia 
Ononis 
Oiionis 


19  B.  Geminorum 

71  Ononis 

16  Geminonim 
w     *  Geminorum 

26  Geminoram 

74  B.  Gemiaflram 

110  B.  Genononim 

X  €reminonim 

162  B.  Geminorum 

68  Geminorum 

/  Geminorum 

1  Cancri 

2  B.  Gftncri 
5  Cancri 

80  B.  Cancri 

27  Cancri 
29  Cancri 
84  B.  Cancri 
A^  Cancri 
A*  Cancri 

60  Cancri 

a  Cancri 

K  Cancri 

209  B.  Cancri 

»  Leonis 

3  Leonis 
h  Leonis 

10  B.  Sextantis 

14  Sextantis 

19  Sextantis 

155  B.  Leonis 

237  B.  Leonis 

55  Leonis 

p*  Leonis 

p^  Leonis 


m] 


Leonis 

B.  Leonis 

388  B.  Leonis 

V        Leonis 

431  B.  Leonis 


78  B.  Vixginis 

X  Virginis 

^  Viiginis 

49  Viiginis 
g  Viiginis 

50  Vixgiiiis 


UBg 


4.5 
5.8 
5.1 
4.7 
5.7 

6.2 
5.1 
6.2 
4.1 
5.2 

6.2 
6.2 
3.6 
5.7 
5.2 

5.3 
6.0 
6.0 
5.9 
6.1 

5.8 
5.9 
6.4 
5.5 
5,7 

5.7 
4.3 
5,1 
6.5 
5.5 

5.8 
5.2 
6.0 
6.3 
5.9 

6.5 
6.3 
6.1 
6.1 
5.7 

5.3 
6.3 
6.3 
4.5 
6.2 

6.5 
4.8 
5.0 
5.2 
5.6 

6.2 


(+1. 
1.17 
1.24 
1.24 
1.27 


1920LO. 


Am 


^I.IOU  6.8|430 
1.10     6.9 

1.13  7.2 

1.14  7.1 
1.16     7.41 


16h  7.8  4-18 
7.8 
7.7 
7.8 
9.0 


+1.30-  9.0+1816.7 
1.36  9.6  17  52.0 
1.42  10.5  16  41.0 
1.49  10.6  17  15.3 
1.491  11.1  15  59.8 


+1.63 
1.60 
1.61 
1.62 
1.65 

+1.71 
1.73 
1.75 
1.79 
1.80 


+1.85-14 
1.86 


1.901 
1.91 
1.991 


+1.98 
2.01 
2.06 
2.16 
2.19 

+2.23 
2.37 
2.39 
2.43 
2.43 

+2.47 
2.51 
2.54 
2.57 
2.99 

+2.75 
2.87 
2.94 
3.00 
2.98 


Al 


w 


-10. 
11.81 
11.5 
11.6 
12.5 

-13.6 
13. 
13.51 
13.9 
14. 


6+17 


14.4 
15.0 
14.7 
15.8 


hW.l 
15.6 
16.8 
17.2 
17.6 

-17.2 
18.5 
18.5 
18.6 
18.0 

-16.4 
18.2 
18.6 
18.2 
18.5 


-18.2 
17.7 
17.2 
16.7 
16.5 


+3.00-16.6 


tlon. 


15.B 

19  44.0 
1941J^ 

20  8.4 
19  48.4 


42.0 
19 11.0 
2032.6 
2015.7 
17  43.3 


51.3 
16  0.1 
16  43.9 
16  40.4 
14  51.8 

+12  54.9 
14  28.4 
13  31.7 
12  57.9 
12  24.0 


6+11 


55.7 

12   9.8 

10  59.2 

1153.2 

9  24.1 

+  8  32.0 

10   3.9 

7   4.4 

5  59.9 

5  0.3 

6  5.7 
126.7 

1  9.6 
0  25.5 

2  23.1 

+  0  21.6 

+  0  34.0 

-  1 15.9 

0  23.2 

169.9 


h  5 16.8 

7  33.6 
9   6.6 

10 19.1 

8  33.6 

9  54.6 


At  OuMUifUBQV  nr  K.  ▲. 


OfWBwldi 


d    h 

»  10  21.2 

1034.3 

13  53. 

14  3.5 
1713.7 


h 
+  684.! 
+  646. 

957.( 
+10  7.( 
-^1049.1 


0+ 


17  50.6{-1014.5U0.8994 

18  20.8-946.4+0.3918 
23  28.5-449.8-1.2626 
2362.8-426.5-0.9948 

614.7+042.7+1.1989 


M 


713.6 

13  16.1 

19  39.0 

116.4 

2   2.3 


286.1 
826.^ 
-926.^ 
-4  1. 
-  3 17.1 


426.9 
1148.8 
12  27.2 
1342. 
17  46.6] 


9  + 


035.0 
123.2 
3  38.0 
747. 
9  26. 


412.2 

5  47.2 

12  23.4+ 

22   4.8 

87    0  56.8 


88 


6  26.6 
11    7. 
13  24. 

17  62. 

18  35. 


12  22. 
80    0  48.0 
817.7 

15  0. 

16  90J 


Boor 


2-0 
8+0 
640 
6-0 
8-0 


7+1. 

9+0 
440, 

440 

8-0 

7+1 


-068. 
+  6  7.1 
+  644. 

757.01 
+11 51.7 


5-1 


0-0 


3  + 


5  + 


684.3 

448. 

238. 

122.6 

268. 


0-0 

040 


3  + 


6  + 


7-0 


13  26. 

14  34. 

18  44.9+1157.440 

19  39.3 
410.8 


649.^ 
765.; 
57.^ 
11 10.! 
266.( 


264. 
122. 
5  0.1 
937.5 
65L 


6  64.91-  2  2.6 
19  64.9+1130.71+1 
2136.3-1061.1 

128.2-7  6. 

3    5.3-  532.4 


9  + 
0+ 
1  + 


4  + 


217. 

215.1 

427.0 

846.7 

928. 


9+ 


2  + 


0  + 


243. 

914. 

158.6 

431.4 

460. 


16  66.6+626.1+0.8623 


3693 
.1612 
.0778 
.3779 
.1810 


4922 
,4079 
,9996 
1753 
,0141 


.1466 
-0.1716 

.9976 
-L1041 
+0.1919 


+1.2105 
.5014 
.1289 

40.0654 
.3841 


3+0 
740 


2-0 


0+0 


.2264 
.2028 
.3152 
.7666 
.3208 


7+1 


8-0 


.2149 
.6525 
+1.2558 
40.5731 
.0668 


6+1 


-1.0268 
.1313 

+1.1011 
.1159 

1-1.2721 


6+1 


6+0 


.2062 
-0.9863 
40.5591 
-1.2491 

.3218! 


740 


340 


640 


.3872 

.5190 

40.8349  0 

40.9642 

.9900 


6-0 


0.6068 -O.0Q06 
0.6068  0.0311 


0.0367 
0.0891  f  14h41 
0.0468  +26-89 


0.6086H>.0477  i«04« 
0.6024  0.0488  f61+2 
0.6002  0.0601  -^-69 
0.6000  0.0610  -25^70 
0.697a  0.0724  iO0+55 


0.5965 -0.6766M9I+ 

0.6933 

0.5898 

0.6864 

0.5860 


5846M>.1168 
0.1289 
0.1299 
0.1319 
0.1380 


0. 

0.58001 

0.5796 

0.5788 

0.6763 


0.57211-0 

0.5716 

0.5703 

0.5678 

0.5668 


5646M>.1692 
0.1646 
0.1688 
0.1697 
0.1774 


0. 

0.66391 

0.5615 

0.5610 

0.5565 


0. 

0.64101 

0.5406 

0.5397 

0.5394 


0. 

0.5379 

0.5375 

0.6369 

0.6368 


0.6367H> 
0.5360 
.6364 
0.6370 
0.5371 


Oj0887|iO2- 
0.1010 
0.1113 
0.1126 


.1476 
0.1486 
0.1516 
0.1567 
0.1587 


0.6565-0.1774 
0.5557  0.1787 
0.5525  0.1835 
0.5483  0.1892 
0.5472  0.1906 


5464M>.1927 
0.1963 
0.1965 
0.1969 
0.1969 


53871-0.1970 
0.1967 
0.1966 
0.1958 
0.1966 


.1897 
0.1830 
0.1779 
0.1726 
0.1724 


0.5371  -0.1719 


N. 


1-15-40 


8. 


9 
440^14 


5 

1 

k-901+34 


+26-% 
44M)4ai 


-S7-72 

+26-37 

24-73 

L-32-73 

t48-18 


+90+48 


+ 
f44i 


8-60 


23 

+40(-27 

foo-ao 

t^-19 
+25^48 
f65-15 
-7-78 
f65-16 

HRI  +^4 

0-77 
f00448 
f7i-3 
fOO+28 

-24-84 
^90*432 
f90^^29 
1-90+30 
^7-88 

k48-^ 

17-89 

f73-6 

-441-90 
t66-18 

f69-15 


f67 


-8 


f81+ll 
t80i+20 
^24-00 

t66|-16 
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AEj, 


FOR  THE  PREDICTION  OP  OCCULTATIONS. 

APBIL. 


.Tm  SCAK'S 

At  ComnmoBoir  m  B.  A. 

inxPMi- 
fSeb. 

Name. 

MiC. 

Red'fisfmiB 

^ 

MeanTlBie. 

Hoar 

F 

a/ 

JK 

N. 

8. 

Aa 

Al 

«        Viigixiis  (Spw) 

1,2 

'¥tkM 

-15.8 

-10  44.9 

>  d    h     m 
80  28  38.4 

-Uli!^ -0.0137 

•     • 
0.5380-0.1661  f32-67 

MAY. 


86  Yiiginii 

821  B.  Viigiiiifl 

8  Libne 

tt  Libne 

w  lAhub 

22  libne 


26 

28 

41 

-t 

47 


libne 
libne 
libne 
libne 
libne 


fi  Scorpii 

56  B.  Scorpii 

73  B.  Sco^ 

F  Scorpii 

88  B.  Scorpii 

58  Q.  Scorpii 

^        Ophiuchi 

123  B.  Scorpii 

181  B.  Scorpii 

68  B.  Opbiudu 

Ophiuchi 
Ophiudii 
Ophiuchi 
0|>hiuchi 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii  (var.) 

Sagittarii 

Sagittarii 

Sagittarii 

Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 

Sagittarii 

Capricomi 

Capricomi 

Capricomi 

84  B.  Capricomi 


81  B. 
109  B. 

305  B. 

16  G. 

39  G. 
16 

64  B. 
52  G. 
17  H^ 

Y 

95  B. 
100  B. 
171  B. 
173  B. 

187  B. 

p 
45 

54 

e 

283  B. 

9 
16  B. 

45  B. 

5.6  +3.13 


6.4 
5.3 
2.9 
5.8 
6.5 

6.8 
6.2 
5.3 
5.0 

5.8 

2.0 
5.0 
6.4 
3.9 

6.4 

6.2 
4.6 
6.5 
5.5 

5.9 

6.1 
6.2 
4.4 
6.3 
6.4 

6.3 
5.9 
6.1 
6.4 

6.4 

5.4 

5.7 
5.0 
6.] 
6.4 

6.4 
4.0 
6.0 
5.4 
6.2 

5.5 
5.1 
6.2 
3.2 
6.1 

6.0 


|+S.22|-13.7hl4  35.5 
3.31  10.3  15  40.1 

3.31  10.3  1542.8 

3.32  9.1  15  57.0 

3.33  9.1  1610.7 


-14.7 


1+3.36- 
3.37 
3.40 
3.41 

3.40 


-12   1.8 


8.4 
7.9 
6.4 
6.1 
5.0 


+3.39^  4.1 
3.39     4.0 


3.35 
3.38 
3.35 

+3.39- 
3.38 
3.36 
3. 
3.33 


v^  ■" 


+3.30 
3.30 
3.27 
3.09 
3.11 


8.8 
3.6 
3.5 


[-17  28.4 
17  52.3 
19  2.4 
19  25.3 
19   8.9 


1-19  85.3 
19  85.1 

18  7.8 

19  15.3 
18  19.9 


2.8-20   1.5 
2.5  19  51.1 

1.0  2015.2 

1.01  19  46.3 
2017.0 


+3.05+  6.0-19  51.4 
3.05  6.5  20  24.7 
3.01  6.0  18  41.1 
3.00  6.1  18  29.5 
2.99     6.8  18  39.0 


99  + 


+2. 
2.95 
2.93 
2.79 
2.79 

+2.76 
2.67 
2.68 
2.54 
2.53 


0.1 

0.2 
1.0 
2.4 
4.7 

5.3 


-19  24.9 

20  23.0 

21  1.6 
18  47.3 
20  20.0 


6.5 
7.0 
7.1 
9.3 
9.3 

h9.4 
9.9 
10.1 
10.4 
10.4 


+2.52+10 
2.43 
2.29 
2.29 
2.20 


.2 
10.9 
11.6 
11.7 
11.7 


+2.10+11.81-12  50.3 


1-18  53.7 
18  46.7 

18  27.4 

19  21.6 
19  13.0 

1-18  51.6 

17  59.8 

18  27.3 
16  28.5 
16  18.6 


hl5  39.2 
15  42.1 
15  2.1 
15  1.9 
13  59.6 


1    9  45.9 


I-  1 17.81-0.2591 


18  49 
t  17  16.2 

17  21 
S    0  56. 
1    2.0 


2  + 


7  28.4^1.1707 
N-  513.1^)5891 

5 18.6U).5508 
21.lU.1293 
kll  15.9-0.8884 


8  + 
6-11 


4  59.2 
4  59.4 

7  8. 

8  6. 

9  23.2 


4  44.1-740.940.1560 
7  45.9-444.9+0.3000 

16  21.5+334.140.8320 

17  48.4i- 458.2+1.1361 
0   1.9+1059.8+0.3753 


812. 
812. 
6  7. 
511. 
357.1 


1128.9-  155.41+0.6621 
13  50.8 
21  39.0 

2217.0>+831.8i-0.0670 
3  44.6,-1011.440.3620 


+ 
+ 


5+0 


.5396 
.5851 
.1996 
.0106 
1-1.1003 


340 
4-1 
4-0 


5  29.0 
9   6.9 

16  46.4 
6    9  28.8 

11  24.4 

16  47.8 


021.9+0.3580 
755.0+0.4965 


830. 

459. 

227. 

524.7 

332. 


3-0 


5+0 
1+1 


+  140.1 


+0.2515 
1841.5)+ 330.340.9475 

1.9506 
-1.1316 
-0.9283 


18  51.7 

19  48.5 

20  24.2 


+  340. 
+  435.2 
+  5  9.7 


2140.: 

155.! 

2  31.' 

17  49.: 

17  60.1 


8 


7+  623. 
2+1030. 
4+11  5. 

1  +  1 53. 
8  +  1 55. 

6L349. 
2+1042. 
5>1046. 

3^-  4 12. 


8+0 


.6365 

.3788 

.0463 

1.1926 

.5815 


0.5394-^.1550 


0.5406M>.1449 
0.5443  0.1160  -  51-78 
0.5443  0.1158  -  2-74 
0.5454  0.1049  -43-00 
0.5454  0.1048  -241-90 


0.5483 


0.5459-0.0993  fS5 
0.5463  0.0947  443 
0.5473  0.0813  f 71 
0.5474  0.0790  «-71 
0.5480  0.0690  If45 


0.5488-0.0608 


0.0608 


0.5484  0.0572 
0.5485  0.0556 


0.5485 


0.5486  >0.0499 
0.5487 
0.5488 
0.5488 

0.5487 


19  48.< 
2  55.! 
2  59. 

12  17.! 

13  10.51-  3  21.: 


8-0.5947 
1  -0.4995 
1  -4).8221 
7+1.2402 
3+1.0840 

540.8516 
6+0.5327 
8+1.0465 
9M).1953 
3-0.2809 


13  41.6  -  2  51. 
20  48.2  +  4  2. 

0    8   8.4.'- 858. 
815.5^-851. 

14  60.5-  2  28.9 


2H) 


23   6.3+  531.8UO.3601 


.9475 
0761 
.6297 
.6421 
+0.4130 


1-0 
6+0 
7+0 


0.54871-0.01911-17-85 
0.5485-0.0129  +39-15 
0.548040.0004  +69+29 
0.5462  0.0290  -57-90 
0.5459  0.03231+571-  3 


0.5452 +0.0413  If34 -22 
0.5449  0.0444  f70+21 
0.5448  0.0447  -35-90 
0.5447  0.04631-491-90 
0.5446  0.0473 


0.5444kO 

0.5436 

0.5436 

0.5408 

0.5408 


0.5370f+O 

0.5358 

0.5340 

0.5340 

0.5332 


0.0535 


+  2 
-16 

03261+50-  8 


0.04591*42 

O.i 

0.0316  H^MO 

0.0222  +39-16 


.0493 
0.0563 
0.0573 
0.08131+71 
0.0814  f71 


0.540440.08441+72+18 

0.5390 

0.5390 

0.5373 

0.5371 


0.09491+59 
0.0960 
0.1082 
0.1095 


O.5324I4O.I5IO 


+18-^2 
+764^8 


-27 
-19 
+12 
+37 
-16 

6 


+56 
455-  6 
-^-00 
f20-^ 
-45-90 


+05 


-27 


-90 


-33 


-12-80 


kO-TO 

-25-90 

+51 

+32 


-6 

k-72+28 


+16-48 
+12-54 


-90 


.1102 
0.1197  424-41 
0.1340  +71 
0.1342 
0.1419 


471 

456 


-1 
0 

-14 


i+53l-16 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATTONS. 

MAY. 


Tbb  Btak's 


Name. 


16  B.  Aquaarii 
V  Aqufuii 

61  G.  Aquazii 

17  Aquarii 
19  Aquarii 

^  Aquarii 

&  CapriconuL 

do  Aquarii 

138  B.  Aquarii 

44  Aquarii 

51  Aquarii 

187  B.  Aquarii 

X  Aquarii 

207  B.  A<iuarii 

6  G.  Piscium 

22  B.  Piscium 

K  FiBcdum 

9  *  Piscium 

.16  Piscium 

X  Pisdum 


19 

22 

51 

^2 


Piscium 
Piseittm 
Piscium 
Piscium 
Piscium 

Piscium 


Ononis 
Orionis 


67 

64        Orionis 
x'       Ononis 
68         Orionis 
19  B.  Geminorum 
71        Orionis 

16        Greminorum 
V        Geminorum 

26  Geminorum 
74  B.  Geminorum 

110  B.  Geminorum 

X  Geminorum 

162  B.  Geminorum 

68  Geminorum 

/  Geminorum 

1  Cancri 

2  B.  .Cancri 
6        Cancri 

80  B.  €ancri 

27  Cancri 
!29        Cancri 

84  B.  Cancri 


Mtg. 


6.4 
4.5 
6.5 
6.3 
5.6 

4.8 
5.8 
5.6 
6.4 
6.7 

5.8 
6.3 
5.2 
6.3 
6.2 

6.4 
4.9 
6.4 
6.7 
4.6 

5.4 
6.8 
5.6 
6.1 
4.6 

5.6 


4.5 

5.8 

5.1 
4.7 
5.7 
6.2 
5.1 

6.2 
4.1 
5.2 
6.2 
6.2 

3.6 
6.7 
6.2 
5.3 
6.0 

6.0 
5.9 
6.1 
5.8 
5.9 

6.4 


Red'nsfrom 


Aa 


1+2.071+11.5- 
1.98  11.8 
1.94  11.6 
1.89  11.3 
1.87  11.4 


+1.80+11.0- 
1.76  11»5 
1.65  10.7 
1.60  10.1 
1.58  10.4 


+1.54 
1.50 
1.46 
1.46 
1.36 

+1.25 
1.24 
1.24 
1*20 
1.17 

+1.16 
1.14 
1.01 
0.96 
a96 

+0.86 


1+0.89- 
0.90 

■frO.91 
0.92 
0.93 
0.93 
0.93 


+0.98 
0.98 
1.00 
1.02 
1.06 

+1.10 
1.15 
1.15 
1.18 
1.24 

+1.25 
1.26 
1.29 
1.34 
1.36 


A0 


n 


AppttDttit 

BtcUn*- 
tion. 


11  62.4 
11  41.6 
10  56.0 
9  39.5 
10   5.2 


+10.2 
9.6 
9.8 
9.6 
9.1 

7.9 
7.5  + 
7.6 
7.1 
7.0 

6.5 
6.6 
4.5 
4.0 
3.9 


+  1.5 


7.1 
7.^ 

7.4 
7.4 
7.6 
7.9 
7.9 


-  7.9+20 


7. 

8.0 

8.9 

8.9 

9.4 

-10.1 
10.2 
10.6 
10.2 
11.1 


-10. 
11.0 
11.7 
12.6 
12.1 


+1.37.-12.61+13  31.7 


812.6 
9  26.8 
6  64.4 
6  6.8 
6  47.1 

514.4 
319.1 
4  88.3 
3  68.1 

2  49.3 

0  8.7 
0  49.2 
0  41.1 
189.6 
120.6 

3  2.7 
2  29.2 
6  30.9 

6  51.9 

7  9.1 


+11  44.0 
NEW 

+20  15.6 

19  44.0 

+19  41.6 

20  8.4 
19  48.4 

18  42.0 

19  11.0 


32.6 
2016.7 

17  43.3 

18  16.7 
17  62.0 

+16  41.0 
17  15.3 

15  59.8 
17  61.3 

16  0.1 


9+16 


43.9 
16  40.4 
14  51.8 
12  65.0 
14  28.4 


At  CoNJUNcnoK  m  B.  A. 


GuMQwich 
IfeaaTimo. 


Hoar 
Angle, 


4    h     m. 

10    019.2 

8  36.3 

10  67.0 

15  18.5 

16  26.8 


22  44.8  + 
U  2  22.4  + 
1132.0^ 
1616.0- 
18  26.3  - 


h    m 

642. 

916. 

659.3 

246. 

139. 


4-0 


7+0 


It 


2155.3+  254.8 
129.9+  622.7 
4  40.9+  927. 

611.0+1065.1KO 
14  46.6i-  4  46. 


18 


3  0.9+7   5.8 

4  88.9  4-840. 
448.0+  849 
9  10.6-1066.41-0 

1161.9-820. 


13  55.1 
16  32.61 

14  11 12.6 
18  20.9 
18  31.4 

15  15  33.6 
MOON. 


20 


22  32.4 

22  42.5 

146.5 

2  22.1 

2  51.4 


7  49.0 

812. 

13  23.6 

15  18.5 

21   9.0 


21    319.3 


9  30.1 
1150.1 
18  58.2 


19  36.3 

20  48.8 
28    0  46.0 

7  21.8 

8  8.6 

10  19.7 


4  26. 
767. 
7  9. 
234. 
027. 


8-0 
640 

9-0. 


.8118 

.1544 

3l+o!0670 

.9783 

1440 


9+1. 


O-O. 
840. 


621.1 

348. 

946. 

262. 

242. 


-  625.1 


19  19   7.41-  6  61.8l-0.3623 
19  20.0 


-  6  39.6 


.6078 
.6904 
40.1478 
.6156 
.1391 


40.2178 

^1.1450 

.8659 

.4439 

.•8980 


940 


640 


40.5058 
.1778 
.0072 
.1523 
.7136 


6-0 
4-<) 


4+0 


-0.6457 
.4538 
.0228 
.9863 
.7278 


9+0 
3-0 
S4O 


4+0 


-0.0954 


40.1504 


3  36.2  40.0783 
3  25.6-0.3703 
0  29.1-0.1762 


0  6.0 
033.1 


4  + 


+  518.5 
540.9 


40.8877 
+0.3880 

-1.2304 
-0.9766 


+1039.4+1.1836 
-11 30.^+0.4881 
^  5  53.9^+0.4059 

+  0  1.6f+0.9896 
8  45.8+  515.3-0.1664 


557.9 


812.4^1.1226 
-  856.9-0.1612 


-  820.^-0.9760 
-T   9.6-1.0798 

-  322.^+0.1979 
+  259.^+1.2039 
+  344.aM).4844 


+1.0O49 


+  661.440.1376 


0.532340.1528  <-  4 
0.6318  0.16071+71 
0.6317  0. 
0.6317  0.1670 
0.5317  0.1680 


5318140.1733 
0.1761 
0.1827 
0.1868 
0.1870 


0. 

0.5321 

0.5330 

0.5336 

0.6340 


5346140.1890 
0.1908 
0.1923 
0.1929 
0.1961 


0. 

0.5364 

0.6361 

0.5365 

0.5390 


6434140.1987 
0.1968 
0. 

0.1991 
0.1991 


0. 

0.5441 

0.6442 

0.6461 

0.6473 


0.6483 
0.6496 
0.6602 
0.5648 
0.6649 

0.5795 


0.6159 
0.6158 


0.61491-0 

0.6148 

0.6136, 

0.6134 

0.6132 


0,6111  -0 

0.6110 

0.6084 

0.6074 

0.6040 


0.5966 
0.5962 
0.6945 
0.6896 


0.6891M) 

0.6883 

0.5864 

0.6806 

0.5800 


y" 


.1629  If42 

5 

^42 


-11 
+81 
+39!-^ 
-20-00 


f69[-  9 
+26-47 
1988  +36-37 
1-28-45 
1-90+  3 


40.1715 


-0.0311 
0.0316 


.0393 
0.0397 
0.0470 
0.0484 
0.0496 


-23 


.0611 
0.0619 
0.0736 
0.0778  M0|+ 
0.0902  t03 


0.6002M)a027  f90432 


0.6785 -0.1636  M4I-23 


LAnit' 


N. 


+44 


& 


-TO 

-4 
-28 
-70 
29 

-90 
+M 


-28 


f49-24 
-33-00 
+86+12 
+64-12 
+88+14 


1-82 


406 


-11 


40.1990 
0.1987 
0.1984 

0.1896  +901+22 
0.1894 


+35-36 
+90+22 
+90+6 


f45 
*41 


461 


4-31-37 


fl6-i0 


-10 
-16 


fl5-41 
f26-30 
f90+30 


-60-70 


-70 
k^90i+62 

4 
1-2 


0.1130  f27-56 
0.1144  f904^ 
0.1186  -34-73 
0.1309  f27-37 


-21 


.1319 
0.1339  -30^74 
0.1400  448- 
0.1496  f90|+46 
0.1507 


+  1 


-74 
-74 
-19 
+46 
k-  9-60 
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Tflik  8ta1[»s 


NfBie. 


60 

a 


Cancri 
Cancri 
Cancri 
Cancri 
Cancri 


200  B.  Cancri 

222  B.- Cancri 

oi        Leonifi 

3        Leonifi 

h        I^onis 

10  B.'Sextantiifi 
T        Leonifi 
14       ,  SextahtiB 
19        SexUntia 
155  B.s Leonifi 


1 1 


Mhf. 


237  p. 

•55 

K 

K 

d59B. 
388  B. 

431  B. 
'78  B. 


X 

49 


Leonifi 

'Leonifi 

Leonifi 

Leonifi 

.Leonifi 

Leonifi 
Leonifi  . 
.Leonifi 
Leonifi 
Yiiginifi 

*Vitginia 
Tirginifi 
Vii:ginia 
yitginifi 
Viigiids 


a       'V!igimfl(5'ptm) 

86        Tii^nifl 

621  B.  Viigima 

8       'Librse 

a       .Ijibn& 


V 

22 

26 
28 
41 


Libtee 
Libtse 
Libwe 
Libne 
Librae 


K       librae 
47  .     Librae 

/3  ^corpii 
56  B.  Scorpii 
73  B.  ^corpii 

■ 

V  Scorpii 

88  B.  Scoipii 

58  G.  Scorpii 

'^l/  Ophiuchi 


5.5 
*5.7 
5.7 
4.3 
5.1 

6,b' 

6.3 

5.5 

5.8 

5.2 

6.0 
4.9 
6.3 
5.9 
6.5 

6.3 
6.1 
6.1 
5.7 
5.3 


5- 

+i:4i 

1.42 
L47 
L48 
1.52 


6.3 
6.3 
4.6 
6.^ 
6.5 

4.'8 
5.0 
5.2 
5.6 
6.2 

1,2 
5.6 
6.4 
6.3 
2,9 

5.3 
6.5 
6.3 
6.2 
5.3 

6.0 
5.8 
2.9 
5.0 
6.4 

3.9 
6.4 

6.2 
4.6 


RedlMthMii 
IMMK 


^a 


Al 


11 


tk>n. 


-12.8+12  57.9 
13.«  12  24.0 
13.a  11  55.7 
13.31  12  9.9 
13i^  10  69.2 


+l.S3-l'3.5Vll68.2 


1.67 
1.61 
1.61 
1.68 

+i:70 

1.77 
1.80 
1.84 
1.88 

+2.06 
2.08 
^.12 
2.12 
2.16 


+2.25 

2.26 
2.31 
2.33 
2.58 


!^2.71 
2.81 
2.96 

•2.87 
2.901 


+3.50 
3,51 
3.56 
3.59 
3.67 


+3.68 
3.70 
3.73 
3.73 
3.69 


13.61 11  eo.d 

14.51    9  24.1 
14.8     8  32.0 


14.2 

-15.4 
14.9 
15.8 
16.1 
15.71 

-17.1 
17.1 

ir.3 

16.6 
17.1 

H6.8 
17.4 
16.8 
17.3 
17.2 


10   S.tt 

+-7  4.4 
8  25.5 
5  59.9 

5  0.4 

6  5.8 

126.7 

1  9.5 
0  25.5 

2  23.1 
0  21.7 

+  6^.0 

-  1 16.9 

0  23.2 

159.9 

516.7 


-17. 

16.7 

16.8 

15.8 

16.1 


0- 


1+2.99  -15.4hlO  44.9 
3.11  14.4  12  1.8 
3.24  13^.8  14  35.5 

3.44  10.4  15  40.1 

3.45  10.4  15  42.8 


9.2 
9.2 
8.7 
8.2 
6.7 


-  6.5-19 


+3.73 
3.70 
3.76 

+3. 


76^- 


6. 

5.2t 
4. 
4.3 

3.8 


^3.7 
3.4 
3.0 
2.6- 


At  CoKJUwtlPfOW  Is  H.  A. 


Gieenwldi 
Mean  Time. 


7  33.6 
9  6.6 
10  19.1 
833.6 
9  54.4 


{-15  67.0 

16  10.7 

17  28.4 
17  52.3 
19   2.5 


25.3 
19  8.9 
19  35.3 
19  35.1 
18   7.8 


-19  15.3 
18  19.9 
20   1.5 

M9  51.1 


'  d    h    m 
M  14  22.2 

15  68. 
19  52.6 
20 
SS    1    8. 


0+0 


_     9  45. 

9+1118.1 
„.,^856., 
59.21^  7  52.31-0 
356. 


M 


166.6 

5  31.6 
1017 
10 18.5 
11  51.6 

18  20.4 
0  47.9 
3  52.5 

6  41. 
1136 


-11 15.4 
-  5  0. 


7  + 


6+' 


128.9 
8  9.6j 

7  0. 

8  36. 

iie7j« 


3+ 

9+ 


B6 

i 
M 


16  87. 
18  58. 
23  21.7j 

0   5.1 

17  56. 


9+ 


6M. 
13  57.2 

20  42.9 

21  !2.9 
2138. 


5  20.6 
15  38.8 

0  47. 
23  25.8 
23  31.4 


$1 


14  29. 

15  46. 
17  52.8 
2015. 


Hoar 
Ande, 


5+0 


6+0 


3  6. 

022.1 

467. 

459.1 

6 


4-^. 


,7446 

1-1.3120 

.3319 

+1.2165 

+  629.0-0.6310 


8+0. 


+1.2696  0. 

9HL.3399  0.5534 

.5856  0.5517 

21+1 .07601 0.5602 

0.5478 


^-2  2. 
041. 
526.51-1.00161 


-  6  8. 
-330. 

013. 

146.5 
+  5  0. 


6+1 


4+1 
0+1 


7+0 


932. 
44. 
-7  56.3 
-  7 14. 
"2. 


5-0. 


.9126 

91+1144.3+0.5776 

1.2264 

.3411 
11+10  '2.81+0.4065 


150.1 
+  528.] 
-11 58.1 
-11 39.( 


.6374 
.8530 
.9817 
.9763 
81^11 .4.21+0.3786 


-336.( 

622.( 

846.: 

1049.1 

R044.- 


0- 


6- 


7   9. 

715.1 
10  68. 
14   1.8 
22  40.5+11 40.6M) 


8  + 


320.6 
315. 
021. 
318. 
40. 


0  7.9-1054.8H-1 

6  23.2-451.1 

1121.7-0  2.1 

11  22.0-  0  2.; 

13  31.5+  2  3.< 


259.' 

413.1 

+  6 15.t 

833.^ 


7  + 


21+ 


.0758 
-♦O.3906 
.2367 
.1880 
.3244 


.1448 
.1152 
.1308 
1.2474 
.2252 


1+0. 


8+0. 


3+0. 
5+0. 
0-0. 


6+0 
6-0 
3+1 
9-0 


4-0 


0002 

:2484 
1828 
,5$97 
5518 


3-0 
3tO 
540 


1.1344 
.8930 
.1629 
.2961 
.8256 


5M) 
5+0 
3+0 
0-1 

4-0 
9-1 
940 

7l+0 


1299 
.3641 
.5264 
.5219 
.2179 

.0266 
.1194 
.6458 
.3399 


r 


O.1607  +61 


0.5756 -0.1587  Ha 

0.5744 

0.5716 

0.5709 

0.5681 


0.1651 
0.1663 
O.1706 


0.56761-0.1715 
0.5651  0.1749 
0.5620  0.1789  +56 
0.5620  0.1790  +90+43 
0.5610  O.1802 


Limit, 
ins  Par- 
allels. 


N. 


S. 


+50 
+26 

+66 


-27 
-10 
-19 
-43 
-15 


5 

k58 


5570M).1849 
0.1887 
0.19031+76 
0.1916 
0.1934 


0.54201-0.19661+90+33 
0.5414  0.1967  +90+30 
0.5401  0.1969  +90+32 
0.5396  O.1970  -43-88 
0.5386  0.19691+50 


0.5373H6.^^K^ 
0.5368  0.1962  +75 

0.5358  0.19541-41 

0.5356  0.1952 

0.5334  0.1890H1 


0.53801-0.18211+70 

0.5332 

0.5336 

0.5336 

0.5337 


0.1769  Ml 
0.1717 
0.1714 
0.1710  |f5>r 


0.5344H>.1642|f33|-36 

0.5359 

0.5373 

0.5416 

0.5416 


0.1158 
0.1156 


0.5430f-O.lO49  -43  -90 
0.5430  0.1048  -24-90 
0.5437  0.0993  +35-28 
0.5442  0.0948  ♦43-20 
0.5457  0.<»16  »-71  +12 

0.5459H>:0798  f71+36 
0.5468  0.0693  444-16 
0.5474  0.0612  +55-7 
0.5474  0.0612  +55-7 
0.5476  0.0676  -58-90 


0.5477 -O.0660H9I-39 

0.5478 

0.5480 

0.54821-0 


0.0539  -47 

0.0504  +64 

».0464|+41 


-79 
-77 
-16 


+  2 


-76 


+90+48 


k64-75 

-3 

+90+28 

-21-84 


0.1542  fl9|-51 
0.1443 


-  2 


-24 

-90 
-5 
-90 
-18 
-14 

-7 

+12 

+80+20 

-22-90 

-16 


+76+39 
-  5-78 


-74 


-90 
+  1 
-17 
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EUeilENTS  FOE  THE  PREDICTION  OP  OOCUI/TATIONa 

JUNS. 


TBl8TA»'Si 


Naae. 


123  B.  Scomi 

131  B.  Sconii 
68  B.  Opfawchi 
81  B.  Ophindu 

109  B.  Opkivcki 

I        O^iivdii 

805  B.  Opbitt<^ 

16  G.  8i«ittarii 

39  G.  Sagittaxii 

16  SagitUuii 

64  B.  Sagittani 
52  G.  SaSttarii 

17  W.  Sagittarii 

Y        8agittarii(iMV.) 
95  B.  Sagittadi 

100  B.  JSagittani 
171  B.  SagiUaiii 
173  B.  Sagittarii 
187  B.  Sagittaiii 
p        fiagittarii 


54  Sagittaiii 

e  Sagittani 

283  B.  Si^Uarii 

g  SagiUaiii 

16  B.  Gi^iconii 

0        Capricomi 

'45  B.  Capricomi 

84  B.  Capricomi 

16  B.  Aquarii 

p        Aquarii 
51  G.  Aquarii 

17  Aquarii 
19        Aquadi 

(        Aquarii 

c^       Capnconii 

30        Aquarii 

138  B.  Aquarii 

44        Aquarii 

51        Aquaxii 

187  B.  Aquarii 

K  Aquarii 

207  B.  A(iuarii 

6  G.  Fiacium 

22  B.  Pisciuxu 


« 
9 

16 
X 

19 

22 


Piflcium 
Piacium 
Fiadum 
Piaduiu 
Fiflcium 


6.5 
5.5 
5.9 
6.1 
6,2 

4.4 
6.3 
6.4 
6.3 
5.9 

6.1 
6.4 
6.4 
5.4 
5.7 

5.0 
6.1 
6.4 
6.4 
4.0 

6.0 
5.4 
5.2 
5.5 
5.1 

6.2 
3.2 
6.1 
6.0 
6.4 

4.5 
6.5 
6.3 
5.6 
4.8 

5.3 
5.6 
6.4 
5.7 
5.8 

6.3 
5.2 
6.3 
6.2 
6.4 

4.9 

6.4 
5.7 
4.6 
5.4 

5.8 


f^3.78h  l.Of-20  15.2 
3.77-0.9  19  46.3 
3.78^0.2  2017.0 
3.76  0.5  19  24.8 
3.78     1.3  20  23.0 

M.80+ 2.7-21  1.6 
3.69  5.8  18  47.2 
3.72  6.3  20  20.0 
3.68  7.2  19  51.4 
3.60     7.61  20  24.6 


+3.64 
3.63 
3.63 
3.63 
3.61 

k3.60k 
3.51 
3.51 
3.49 


Bedlisfraoi 


+2;.81k-16 
2.77 
2.72 
2.71 
2.63 


1+2. 
2.29 
2.28 
2.18 
2.06 


At 


ft 


7.4 
7.6 
7.7 
8.0^ 
8.6 


8.7 
11.3 
11.3 
11.5 
12.4 


1+3.42+12.4-18  27.2 
3.31  13.3  16  28.4 
3.30  13.4  1618.5 
3.28  13.2  15  39.2 
3.21  14.1  1542.0 

1^.10 +15.21-15  2.0 
3.10  15.2  15  1.8 
3.02  15.5  13  59.6 
2.92  15.8  12  50.2 
2.90  15.7  11  52.3 


.1 
16.0 
15.9 
16.0 
15.7 


-18  41.1 
18  29.6 
18  89.0 
18  53.7 
1846.7 


hl8  27.4 
19  21.6 
19  13.0 
18  51.6 
17  50.7 


1+2.5^16.2- 
2.48  15.7 
2.43  15.1 
2.41  15.4 
2^7  15.2 


38kl4.6 
14.9 
14.8 
14.2 
13. 


+2.05K12.5I+ 
2.04  12.6 
2.00  12.1 
1.96  12.0 
1.96  11.4 


+1.93kll.6+ 2  29.3 


kU  41.5 
10  56.0 

9  39.4 
10  5.1 

812.6 


9  26.8 
6  54.3 

5  6.7 

6  47.0 
514.3 

319.0 
4  38.2 
3  58.0 
2  49.2 
0   8.7 


0 
0 
1 
1 
3 


49.3 
41.2 
39.7 
20.6 
2.8 


At  OomvacBiai  at  K.  A. 


d 
1 


2314. 

15  54 

17  60. 

2313. 

1   7 


7  68.0  40.4746 
7 15.3  -O.0008 


h 

4 

4  42. 
1010. 
1155. 
15  83.31+  3 14.6M.S607 


1 57.8  40.8306  0 
0 16.5  -0.6647 


9+H)41. 

8+248.7 

#1^440.6140 

953. 
Oh-U  43.2140 


J»  +** 


.0148 

-1^72 

.5388 

2I4O.2051 

.9013 


117.2+1168.0-1.0093 
214.0-1111.9-1.1822 
249.6-1037.5-0.9790 
4  6.01-923.5-0.6456 
5 17.5  -0.5626 


8  20. 


66.4- 


8 

013. 

015.21+10  7.^1 

213.0-1166.6M) 

919.7 


442.' 

5.( 
7.! 
66. 
6  6.' 


4-o.87ee 


0.5460  40.0669 
51+10  5.6kl.l820|  0.5420  0.0810  +n|+42 

0.5420  0.0810  +71+26 
0.5416  0.08401+721+9 


4+0 


9  24.1-5  1.: 
18  42.6+359.1 


l40. 


9-0. 


L9828 
L2680 
f.3545 
-1.0237 
6    314.81-1143.8-0.1531 


19  35.9+  451 

20  7.1+  521.7 


a 


8  58. 

12  8. 

13  40. 
22  27. 
11   2.7 


12  43. 
12  52. 
17  22. 
20   8.8 
2215.6 


10    0  57.6+  624.0 


6-0. 


14  38.01-0  41.5 +0J602 

14  45.1-034.7+0.5626 

2122.6+  5  SO.*/ +0.3293 

542.3-10  4.740.2725 

6  55.81-  853.5-0.6016 

1517.11-047.340.6009 

17  40.4+  131.7+0.0541 

22  5.3+  548.6-0.6163 
2314.4+  655.6+0.0432 

5  37.81-10  52.^.9179 

9  18.9|-  7 1S.1K1.0648 

18  38.0+  144.3-0.0349 

23  27.5+625.1-1.0919 
140.5+  834.1+0.0416 
513.9-1158.940.1158 


8  + 


826.2 
516. 
347. 
443. 

7  4. 


527.] 
518.< 
056.' 
144.: 
347.1 


.0253 
.7913 
.467V 


1-1.2626 
.7707 
.3439 
.8035 
.4081 


940 
4+0 
640 
840 

1-0 
0-0 
4-0 
3+0 
2-0 


.2840 
.1112 
.2674 
.6206 
.7560 


0.6487  -Oj 
0.6487  0.0321 


0.0227 
0.64901  0.0197 
0.6490  0.0134 


0.6461 


0.6488 -04NM>1 
0.6476  40.0286 
0.6472  0.0318 
0.6466  0.0408 
0.6463  0.0440 

0.6468  40.04«3 


0.0468 


O.5460  0.0468 
0.6469  0.0480 


0.6451 


0.0660 


0.6400 


0.0946  463-10 


0.640040.0947  +72+23 
0.5379  0.1079  +12^ 
0.5377  0.1091  +  7-59 
0.5376  0.1096  -^-90 
0.53601  aim  +19-46 


0. 
0. 
0. 

0.53081  0.1502|+47h^ 
0.5306  0.1519  -  2-79 


1618  +36-^ 


0.6296  40.15961+641- 9 

0.5293 

0.5288 

0.5287 

0.5283 


0. 

0.5283 

0.5285 

0.5287 

0.5290 


0. 
0.1667 
0.1667 
0.1718 


52821+0.1746 
0.1809 
0. 

0.185(r 
0.1868 


0.529640.1880 
0.5299  0.1900 


0.5302 
0.5320 
0.5356 


0.536240 

0.5362 

0.5379 

0.5390 

0.5399 


+0.3589  0.6410  40.1960 


+86 

+57 

1936  f88 


0.1906 

0. 

0. 


0. 
0. 
0.1961 


N. 


9 

1 

-17 

-80 

-16 


+14H1 
♦37 

-1OI-80 

fS7 


4O0t+27 


463-6 
431-25 
+70+17 


-^-90 
-37-90 
-16-^ 
-  9-75 

-29-90 


B36  f65-5 
0a412  449-18 


0-89 

[436-34 


-18-90 

t«l+27 
432^ 
1838-80-00 
438-34 
442-30 


-46r-90 


+^6 
-18 
+  8 


1950  fe2-14 


.I960  +21  -63 

0.1961  430^13 

1962f22-61 


1962  1^79- 


2 

-51-87 

468-17 
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JITNB. 


tb  aru»*» 


Nj 


25 
51 
62 


PIsdvm 
PiBdmn 
Fiadum 
PisdiBxi 
Piadum 


26  B.  ArietiB 
12  H'.Arietis 
19  Arietis 
29  Aiietja 
o        AiietiB 

T  AiietM 
124  B.  Aiietu 

p        Ajietia 

145  B.  Arietis 

53        Arieds 

175  B.  AmtiB 
26  B.  Tanri 


2B. 
5 
SOB. 

27 
29 

64  B. 

A^ 
60 


209  B. 
222  B. 

w 

3 

h 
89  B. 

TT 

14 
19 

156  B. 
237  B. 
55 

K 

359  B. 
388  B. 

431  B. 
76  B. 


Caacri 

Oaacri 
Cancri 
Cancri 
Cancri 
Cancri 

Cancri 
Cancri 
Cancri 
Cancri 
.Cancri 

Cancri 
Cancri 
Cancri 
Leonid 
Leonis 

Leonifl 

Leonis 

LeoniB 

SextantiB 

Sdxtsntifl 

Leonis 
Leonis 
Leonis 
Leonis 
Leonis 

Leonis 
Leonis 
Leooii 
Leonii 
Leoms 


6.2 
5.6 
6.1 
4.6 
5.6 

6.0 
6.3 

5.8 
6.1 

5.8 

5.2 
6.4 
5.6 
6.5 
6.0 

6.4 
6.4 


6.0 

6.0 
5.9 
6.1 
5.8 
5.9 

6.4 
5.5 
6.7 
6.7 
4.3 

5.1 
6.5 
6.3 
5.5 
5.8 

5.2 
6.2 
4.9 
6.3 
5.9 

6.5 
6.8 
6,1 
6.1 
5.7 

5.3 
6.3 
6.3 
4.5 
6.2 


j+1.91 
1.76 
1.69 
1. 
1.53 


^1.34 
1.31 
1.33 
1.27 
1.28, 


Redlisfniiii 

i9ao.a 


Aa 


a.46-i'4.0Kll 
1.45     3«5 
1.44     2.6 
1.36     1.8 
1.32     1.2 


4^1.24 
1.21 


+1.11 
1.12 
1.13 
1.16 
1.17 

kl.l8 
1.21 
1.22 
1.25 
1.26 


Li 


tt 


8+ 


+11. 
9. 
8.3 
8.2 
5.0 


+  0J>+17  8.0 
0.6  16  9.5 
0.0  17  42.3 
0.2  15  32.8 
0.3  17  34.3 


""  1. 
1.6i 


NEW 
+1.10H0.5ffl6   0.1 


RO. 
10.5 
11.0 
11.7 
11.3 


+1.26-12 
1.29 


1.32 
1.36 
1.36 


+1. 
1.75 
1.78 
1.82 
1.82 

+1.88 
L93 
1.96 
2.01 
2.03 


12.4 
12.4 
13.1 
13.4 


tlcm. 


138.9 
6  31.0 

6  51.9 

7  9.1 
1144.0 


54.5 

13  5.5 

14  54.4 
14  40.9 
14  58.4 


3+18 


28.6 
17  34.2 


4+16 


43.9 
16  40.4 
14  51.8 
12  55.0 
14  28.4 


-11.6+13  31.7 
11.8  12  57.9 
12.0  12  24.1 
12.2  1155.7 
12.2  12   9.9 


6+10 


59.2 

1153.2 

1160.0 

9  24.1 

8  32.1 


+1.37-12.9+10  3.9 
1.48  13.4  8  41.6 
1.49 

1.52  14.2     5  59.9 
1.651  14.4     5  0.4 


50-14 


15.3 
15.3 
15.4 
14.8 


-15.3+ 

15.0'+ 

16.6- 

15.0 

15.6 


6.5 1+2.27I-15.6I-  5  16.7 


0'+6  5.8 
126.7 

1  9.6 
0  25.6 

2  23.2 


0  21.7 
0  34.0 
115.8 
0  28.2 
159.9 


At  CoKJXTNcnoK  m  B.  A. 


Ofwsvkfli 
MesttTtiae. 


Hoar 


d 
10 

11 

u 


h  m 
129 
2010. 
3  32. 
3  42. 
120. 


9+ 
9+ 
0+ 

8+ 


5+ 


18 


10  56.1J 

1215. 

16  38. 

0  5L 

5  36. 


-935.: 

8i8:i 

4  5.] 
849.^ 
822. 


8  + 


0  + 


7  29.6+1012^-1j0448 
9   4.0+1142.71+0 
10  20.6-11  3. 

13  39.4  -  7  52. 

14  43.7  -  6  50. 


22  24.9+032. 
14    110.3+310. 


MOON, 

U    4  17.61+ 2 11.5|-0.«702 


4  58.6 
6   4 
953 

16  17.4 

17  2.6 


7  + 
5  + 


19 


19   9.4 

23   8.9 

087. 

4  23.2 

5  27.6 


9  23. 
10  16. 
13  42. 
1818. 
18  20.21 


to 


19  50.1 

7  25.1 

8  21.5 
1120.3 
14   4. 


91 


18  60. 

819. 

9  57.6 
13  42.5 
16  16.7 


29 


18  32.4 

23   6.7 

119.7 

5  42. 

6  24. 


h  m 
655.! 
1  0.1 
8  6. 
816.1 
5  9.1 


2+1 
0-0 
5+0 
940 
8-0 


3+1.2265 


5-K) 

1^ 
440 
740 


1282 

.2533 

61+1.2954 

.5934 


6-1. 


8-0. 
1-0. 


.6546 
8)40.5126 


246. 

354. 

734. 
-10 16. 
-938. 


3- 


731.1 

345. 

215. 

121. 

224. 


6  + 


0  + 

8+10 


611. 
7  0. 

21.2 
912. 
911. 


3  + 


744. 
326. 
420. 
713. 
95L 


3- 


54- 


932. 
330 

+  5  5.1 
+  842.8 
+10 13. 


1-1036. 
611. 
4  2. 
Oil. 
052. 


1  + 


6  + 


28  56.61-  6  8.2140.5558 


.1165 
.9094 
.6476 
.1711 


.2410 

.5144 
.8629 


1-0 
4-0 
340 
6+1 


1-0 


.8719 
.9737 
.2902 
.2880 
.3744 


40.2405 
.1836 
.4953 
.3463 
.0698 


4+0 
640 
9+0 


0-0 


340 


8-0 


840 
5+1 

7-0. 
0-1. 
5-1 
240. 
5+1. 


.43851 
.6133 
1.1689 
.4536 
.3248 


4932 
2749 
1826 
7164 
2015 


1-0 


3+1 


.8486 
.2798 
+1.2513 
+1.2682 
.0800 


8-1 
8+0. 


.8753 
.7486 
.7250 
6}-li)591 
9+0.4917 


2-0. 
440. 


0.541340.1958  f 78  463 
0.5511  0.1907  f30-42 
0.5556  0.1870  f90+17 
0.5558  0.1869  f83+  1 
0.5710  0.1697  f27-42 

f90+4S 


0.5784|4O 

0.5793 

0.5827 

0.5891 

0.59271 


0.5942(40 

0.5953 

0.5962 

0.5987 

0.5994 


0.6047 

0.6065  40.0953  If  71 


0.59931-0 

0.5985 

0.5958 

0.5911 

0.59061 


0.5890-0 

0.5862 

0.5850 

0.5822 

0.5814 


0.5785H) 

0.6779 

0.5754 

0.5721 

0.5721 


.1589 
0.1572 
0.1515 
0.1395 
0.1319 


.1287 
0.1260 
0.1238 
0.1178 
0.1158 


40.1009 


I-  1-68 

+  4 


0.5997-0.1821  f32-31 


.1332 
0.1352 
0.1415 
0.1514 
0.1525 


.1555 
0.1607 
0.1627 
0.1674 
0.1686 


.1730 
0.1739 
0.1773 
0.1815 
0.1815 


-48-82 


0.5710 -0.1828|f  91-64 

0.56^ 

0.5626 

0.5608 

0.5591 


0.5568M) 

0.5492 

0.5485 

0.5468 

0.5461 


0.54481-0 

0.5430 

0.5423 

0.5408 

0.5406 


0.5364M).1903l+72k  6 


Limit- 

incPar- 

auels. 


N. 


S. 


f51 
-16 
f71 


-17 
-76 
0 


f90+21 


-27 
444 
-51 


-7S 
-20 
-7S 


k-74+69 
3-64 


-14 
-21 

f54 
f84 


-74 
-74 
-13 
+60 


+16-52 


+51 

447 
469 

f57 


f64 
+  8 

n36 

f65 


^7 


0.1908 
0.1913 
0.1929  If  90 
0.1942  f90+40 


1960  -11  -84 
0.1990  +90+48 
0.1991 
0.1992 
0.1992  -271-68 


+59 


.1991 
0.1985  -  51-90 
0.1982 
0.1972 
0.1970 


[f89 

26 

[f68 


kl7 
21 

-13 


482-36 


-9 
-72 
-79 
-9 


f79+63 


-82 

+  5 


+90+44 
+90+46 


-16 


+  4 
-90 
-10 


586 


occruLTATiONB;  mo. 


EUEMENTS  FOR  THE  PREDICTION  OF  OOCULTATlONS- 

JITNB. 


TRB  flTAX'B 


Name. 


X 
60 


Virginia 
Virginia 
Virginia 
irgmia 
Virginia 


a       .  Virginia  (5j[)iai) 

Mars 
86        Virginia 
621  B.  Virginia 
8        Librae 


V 

22 
2C 

28 

'41 


Libra 
Librae 
Librae 
Librae 
Librae 


Librae 
jc        Librae 

47  Librae 
/3         Scorpii 

56  B.  Scorpii 


73  B. 

88  B. 

58  G. 

^' 

123  B. 
131  B. 

68  B. 

81  B. 
109  B. 

305  B. 
IBO. 
39  G. 
15 


Scorpii 
Scorpii 
Scorpii 
Scorph 
Ophiuchi 

Scorpii 

Scorpii 

Ophiuchi 

Ophiuchi 

Ophiuchi 

Ophiuchi 
Ophiuchi 
Sagitt&rii 
Sagittarii 
Sagittarii 


16  Sagittarii 
64  B.  Sagittarii 
52  G.  Sagittarii 

17  H^  Sagittarii 

Y        Sagitlani(var.) 

m  B.  'Sagittarii 
100  B.  Sagittarii 


>K«. 


RedliifroiA 


Aa 


4.8 

5.0 
5.2 
5.6 
6.2 

1.2 
M).3 
5.6 
6.4 
5.3 

2.9 
5.3 
6.5 
6.8 
6.2 

5.3 
5.0 
5.8 
2.9 

6.4  j 

3.9 

6.4 

^.2 

4.6 

6.5 
5.5 
5.9 
6.1 
6.2 

4.4 
6.3 
6.4 
6.3 
5.3 

5.9 
6.1 
6.4 
6.4 

5;4 


5.7 
5.0 


+2.45 
2.56 
2.66 
2.64 
2.67 

+2.78 


-14.2HO  44.9 
10  23.5 
2.93  13.4  12  1.8 
3.09  13.0  14  35.5 
3.37     9.8f  15  40.1 


+3.37 
3.46 
3.46 
3.53 
3.57 

+3.69 
3.71 
3.761 
3.81 
3^1 

+3.78|- 
3.83 
3.81 

3.87" 
3.881. 


94- 


+3.94 
3. 

3.98 
3.96 
4.01 


A« 


I* 


-15.6 
15.3 
15.0 
14.4 
14.8 


1-7  83.6 

9    6.5 

10  19.0 

8  33.6 

9  54.4 


9.8 
8.6 
8.6 
8.3 
7.9 


-16  42.8 

15  57.0 

16  10.7 

17  28.4 
17  62.3 


6.5 
6.4 
5.0 
4.1 
4.1 


3.4 
3.4 
3.0 
2.9 
2.4 


1-0. 
0.61 

M-0.4 
0.9 
1.6 


+4j06f+  3.01-21    1.6 

4.03  6.7  18  47.2 

4.08  7^  20  20.0 
4.06  8.1  19  51.4 

4.09  8.41  20  45.0 

+4.08f+  8.4|-20  24.6 

4.03  8.5  18  41.1 

4.02  8.7  18  29.5 

4.03  8.8  18  38.9 

4.04  9.ll  18  53.6 


+4:034-9.8-18  46.7 
+4.02+10.0-18  27.4 


tlon. 


-19  2.5 
19  25.3 
19  8.9 
19  35.3 
19  35.1 


1-18   7.8 

19  15.3 
1819.9 

20  1.5 
19  51.1 


8-20 


16.2 
19  46.3 
2017.0 

19  24.8 

20  23.0 


At  ComuMCMW  iK  R.  A. 


Oxeenwkh 
tfeaoTkne, 


H 


d    b 

B$12 

19 

2 

2 

8 


11 

16 

21 

6 

5 

5 
12 
13 
16 
19 


16.» 

45.7 

28. 

48. 

24.2 


h    m 

+  54».< 

-1065.1 

425.^ 

4  6.] 

I-  3  31.1 


6- 


8^ 


25 


8. 
42. 
20 

28.5f 
10. 


Vt    4  31.2 
5  59. 
1216.1 
1715. 
1716.21+ 


.0- 


.9+ 


Hour 
Angle, 


0^ 
9-tO 
4+1 
1-0 


540 


'353. 
8241 

8. 
117. 
317. 


940 


6  + 

41-40  8.5^0 
3+1 


.1375 

[-1.0075 
.1176 
.3024 
.4887 


8-^ 


16.0-^312.4-0.4504 
66.1+413.2-1.0418 
1.6+418.5-0.8007 
46.2+  7561+0.«405 
50.1+1054.2H).d801 


h441. 
316. 

+  248. 
739.1 
739* 


340. 


2+1. 
9+0. 


-1.1637 

9 +0^9268 

-1.0682 

-10  0.740.6950 

$$    211.6- 742.4l40.3858 


19  26.3^945.3 

20  24.7+1041. 
2142.1+1166.8 
28  48.7 


10   2.7 
10  40.9  + 

16  10.0+ 

17  54.9  + 
2133.51+11  2. 


SO 


516.1 
2156. 
23  52.1 

514.81 

7   7. 


^530 
38.0 

HI 

-  6 17. 
428. 


9- 


-428-0+0.8707 

t -1.0404 

I  -1.2146 

1-1.0123 

10   7.01-135.0-0.6807 


7  8.3 
718.5-418.2 
815.2-323.3 

8  60.7-248.9 


14  20.8 
14  56.9 


+ 

+  3  5 


6828 
.9988 
.1190 
8289 
.5186 


.8994 

.2019 

.4282 

+0.5840 

340.5796 


0  6.4HO.5098 
030. 
549. 
730. 


5h0i>462 

.3632 

.6410 

0W).3697 


040. 


5-0. 


2^X. 


.0280 

-1J2542 

30J21+0.5193 

.1774 

.2486 


8+0. 


4+1. 


230c6M).5942 
9188 


6-0. 


0.5348^.1831 

0.5343 

0.5342 

0.5342 

0.5342 


0.5343|-0.1649|f41'-29 

0.5253 

0.5351 

0.5360 

0.5394 


0.53941-0 

0.5407 

0.5408 

0.5414 

0.5419 


54341-0.08241+71^17 
0.0801  +71 
0.0703 


0. 

0.5436 

0.5446 

0.5453 

0.5453 


0.54661-0 

0.5458 

0.5459 

0.5462 

0.5465 


0. 

0.5477 

0.54761 

0.5471 

0.5470 


+82+1 
0.1778  +81+21 
0.1724  +80+31 
0.1722 
0.1717 


0.1554 
0. 

0.1447 
0.1168 


-27i-90 

1547  +25|-« 

+76+59 

1.-69 


.1162 
0.1055 
0.1054 
0.10001+39 
0.0950  +48r-15 


3-66 
-351-00 
-19-90 
-23 


448 
0.0623  +59 


.0687 
0.0572 
0.0550 
0.05151+68 
0.0476  f43 


0.5472|-a0344|f51h  7 

0.5472 

0.5477 

0.5478 

0.5480 


5482M>.0016  +68+27 
-66-83 


+0.0270 
0.0303  +51 
0.03941+29 
0.0426 


0.5470(40.0426 1+70;+15 

0.5469 

0.5468 

0.5468 

0.5467' 


0.5461 
0.5460 


40.0545 

40. 


•Dab. 


N. 


-13-80 
406!- 8 


J 


+45 

^-12 

-3 

a0622|f58L  8 


■452.-90 
+23-35 
-43-90 

4-4 


-15 


0.0334  +16h38 
0.0240|f38 

ao2io 

0.0148 


1-16 
M8;-86 


439 


-15 


+70 


h7 
-26 

+55 


-12-90 

-59N0 


0.0428 
0.0444 

0.0454HO-9O 
0.0475 


-17 


r-90 


-12^80 


0555i-32<-9O 


JULY, 


171  B.  Sagittarii 

173  B.  Sagittarii 

187  B.  Sagittarii 

p        Sagittarii 

45       'Sagittarii 

'54        Sagittarii 


• 


6.1 
6.4 
6.4 
4.0 
6.0 

5.4 


+4.01 
4.01 
4.00 
3.95 
3.96 


+12.7 
12.7 
13.0 
14.2 
14.2 


+3.88+15.6 


-19  21.5 
19  13.0 
18  51.5 

17  89.7 

18  27.2 

-16  28.4 


611.4 

613.1 

810.6 

15 15.6 

1520.0 


6  9.1 
F-  6  7. 
-  4 13.7 

237. 

2^. 


8    096.2+ll4i.oL0.^20 


+1.1162 
.9595 

+0.7224 
.3880 
.9031 


5+0 


9+0 
2+0 


0.5437 
0.5437 
0.54341 
0.5420 
0.5420 


0.5401  +0.1068 


k0.0797  +71+35 
0.0798  +71+21 
0.0828  +72+  6 
0.0934  448-14 
0.0935  +72+17 


+  7U» 


OCCULTATIONS,  1920; 


587 


BLEMiafTS  FOK  THB  EBBDICTION  OF  OCX3ULTATIONS. 

JULY. 


TbkSiab'b 


At  CoMJUMcnox  or  B.  A. 


4- 


Llmlt- 

iO£par- 

afieb. 


l^^Wie. 


e  8l#tterii 

283  B.  SAgittaiii 

g  Sagittaiii 

16  B.  Gapricond 
fi  Gapricorni 

45  B.  Oapriconii' 
M  B.  Gapricomi 
'  16  B.  Aqiiarii 
p        Aquarii 
51  G.  Aquarii 

17  Aquarii 
•  19        Aquarii 

I        Aquarii 
e^       Oapricorai 
^      GapiicoiBi 

30        Aquarii 

138  B.  Aquarii 

44        Aquarii 

51       •  Aquarii 

K        Aquarii 

M)7  B.  Aquarii 

6  G.  PisciTlm 

22  B.  Piscitim 

K  Piscium 

9  Piscium 


16 
X 
19 
22 
25 

51 
60 
62 

a 


Pisdum 
Piscium 
Piflcium 
Piscium 
Piscium 

Piscium 
Piscium 
Piscium 
Piscium 
Piscium 


V  Piscium 
26  B.  Arietis 

12  H*.  Arietis 
19  Arietis 
29        Arietis 

o       Arietis 

V  .ArietSA 
a-        Arietis 

124  B.  Arietis 
145  B.  Arietis 

53  Arietis 

175  B.  Arietis 

26B.  Taurf 

13  Tauri 

14  Tfeuri 

163  B.  Tauri 


5.2 
5.5 
5.1 
6.2 
3.2 

6.1 
6.0 
6.4 
4.5 
6.5 

6.3 

5.6 
4.8 
5.3 
6.3 

5.6 
6.4 
5.7 
5.8 
5.2 

6.3 
6.2 

6.4 
4.9 
6.4 

5.7 
4.6 
5.4 
5.8 
6.2 

5.6 
6.2 
6.1 
4.6 
4.4 

5.6 
6.0 
6.3 
5.8 
6.1 

5.8 
5.2 
5.5 
6.4 
6.5 

6.0 
6.4 
6.4 
5.6 
6.2 


H-3.87 
3.86 
3.82 
3.74 
3.74 


k3. 
3.61 
3.58 
3.52 
3.49 


Redans  from 


Aa 


^  Al 


68^^18.7 
19.3 
19.4 
20.0 
20.0 


k3.44+20.0- 
3.44  20.1 
3.37  20.2 
3.35  20.0 
3.34  20.7 


f+2.82|+17 
2.80 
2.79 
2.76 
2.75 


f+2.0O|+14 
2.53 
2.54 
2.54 
2.46 


^f2.36 
2.26 
2.27 
2.25 
2.15 


ft 


+15.7 
15.6 
16.7 
18.1 
18.1 


1-16  18.5 
15  39.1 
15  42.0 
15  2.0 
15    1.8 


h3.25-c20.4- 6  54.2 
3.20  20.0  5  6.6 
3.19  20.3  5  46.9 
3.16  20.2  514.2 
3.09  20.0    4  38.1 

+3.081+19.9-3  67.9 
2.99  19.6  2  49.1 
2.88  18.4-  0  8.6 
2.87  18.0+0  49.4 
2.87  18.1     0  41.3 


tion. 


OreeQwleb 
iCeanTliiie. 


I-IS  59.5 
12  50.2 
1152.3 
11  41.4 
10  55.9 


9  39.3 
10  5.1 
812.5 
9  26.7 
9  38.4 


.6 
17.5 
16.9 
17.0 
17.2 


.3 
13.8 
18.6 
13.4 
12.7 


9. 

8.4 

7.8 

6.6 

5.6 


6+11 


+2.10+  4.8 


2.12 
2.07 
2.09 
2.02 

1+2.05 
1.98 
1.93 
1.92 
1.92 


5.8 1+1.831-  0.4 


8.9 
4.5 
4.0 
8.4 

2.7 
1.4 
1.1 
0.3 
0.2 


139.8 
120.r 
3  2.9 
2  29.4 
139.0 

6  81.1 
618.5 

6  52.0 

7  9.2 
7  27.g 


44.1 
1154.6 

13  5.6 
1454.4 

14  41.0 

+14  58.5 

17  8.0 

14  45.3 

16  9.5 

15  32.8 

+17  34.4 

18  28.7 

17  34.* 

19  26.7 
19  24.8 

+17  58.1 


d 
8 


h     m 
129.3[ 


2   0. 

9   6. 
20  26.7 
20  33. 


3-10 


h    m 
1-11 27-. 
57.61 

4  4 
+  654.7 

7  1. 


S-h 


8 


3   9. 

11  28.1 

12  41.5 
21  1.9 
23  25.1 


3  49. 

4  59.0 
1122.7 
15  4.2 
15  42.9 


Hoar 
Anete, 


6-0 


8-0 


5+0 


9-lOM. 

-  231. 

-  120. 
+  644. 
+  9  3. 


39. 
932. 
320.2 
014. 
052. 


5    0  25.2+918.9-0.2241 


5  16.2-958.8 


7  30.0 
11  4.8 
18   2.9 


-  7  49.1-0.1538 


6 


19  36. 
4  29. 

17  15. 

18  57.5 

19  7.0 


0  + 


0-11 
0  + 

+ 
+ 


23  41.8 
2  31.0 
4  40. 
7  25.7 
7  -68.7 


0+0 


+  7 10. 
+  954. 
31+11 59.41-0 

920.4 

848. 


3  7.0 
10  15.3 
10  40.4 
10  51.5 
17  33.1 


9 


10 


9    9.7 

19  4. 

20  27. 
0  59. 

9  28.8 


14  22.6 

16  20.2 

17  16.3 
17  57.7 
22  42. 


U 


23  48.6 

7  44.7 

10  35.3 


14  24.0 


-  420.7 
+  224.9 


-1.1201 
.2600 

+0.4273 
.4395 


61+0.1967 
.1284 
.7489 
.3447 
.1062 


649. 
4-0. 

940. 


7-0. 


4-0 


8hl0  39.5H).7840|  0.5301 

0.5299 
0.5292 
0.5289 
0.5288 


.1239 
-1.0961 
.8898 
.2148 


740 


2+1 


-1.2914 


355.2 
27.8 
055 
234. 
243. 


0+0 
4^ 
6-0 

0-0 


943.: 
7  21.1 
657.1 
646.: 
018.J 


4+1 

7-0 
8+1 
540 
7+0 


5  + 
0+ 
0  + 


913. 
020. 
140. 
6  2.9 
945. 


3  + 


5  2. 
3  9. 
215. 
135. 

258.1 


+  4  1.1 
+11 39.J 
-  9  36.: 


13  49.2-^29.8 


-  5  56.4 


21    6.41+  030.11+0.8717 


-0.0824 
+0.5714 


+0.1407 
+0.5985 
.1946 
.5047 
.3303 


.4793 
.4072 

+0.1422 
.1392 


0.5399 
0.5398 
0.5383 
0.5358 
0.5358 


0.5344|4O 

0.5328 

0.5326 

0.5311 

0.5307 


0.5282 
0.5281 
0.5281 
0.5281 
0.5284 

0.5286 
0.5294 
0.5318 
0.5322 
0.5322 


N. 


40.1Q81 
0.1088 
0.1183 
0.1326 
0.1327 


f 
-42 


2-66 


f  14-^1 


.1404 
0.1494 
0.1507 
0.1588 
0.1610 


f55 
f56 

f42 
f38 


-13 

-12 

-25 
-2ft 


-10-90 


40.1649 
0.1659 
0.1710 
0.1737 
0.1742 


1-53 

f27 

-10 


f26-43 
-31 -9a 


f81 

4-81 


40.1799  f28 
0.1827  -51 
0.1839  4-27 
0.1856  4-31 
0.1886  f74 


0.5334  40.1942  |fl0l-67 

0.5342 

0.5349 

0.5358 

0.5360 


3+1 


.3367 
.2130 
.7060 
.4408 
.3355 


2-0 


9+1 
640 


840 


.3746 
.0587 
.0548 
1.1069 
.3476 


8+0 


.7076 
.2249 
.3011 
.0329 
+1.1579 


6-1 
6+1 
7-0 


9-0 


9-0 
240 


.7564 
.8057 
.3818 
1.1958 
1.1126 


0.5439 
0.5475 
0.5477 
0.5478 
0.5516 


0.56141+0 

0.5682 

0.5692 

0.5725 

0.5787 


0.5823 
0.5837 
0.5844 
0.5849 
0.5883 

0.5891 
0.5947 
0.5966 
0.6987 
0.5991 

0.6032 


+0.1892M4I-28 
0.1919  f77-4 
0.1940  448-^6 
0.1942  f  9-69 
0.1942  fl8-56 


0.1941 
0.1940 
0.1937 
0.1936 


40.1883  If  18 -56 
0.1848 


0.1845 
0.1844 
0.1803 


.1676 
0,1569 
0.1553 
0.1497 
0.1381 


40.1307 
0.1276 
0.1261 
0.1250  If  35 
0.1171 


+0.1152 
0.1007 
0.0952 
0.0889 
0.0877 


+OJ0738  f90+27 


f61 
-20 
f44 


f90 


f90 
f90 
f64 

f75 

fl6 
f90 
f39 
-32 

f58 


S. 


-90 


-17 
-42 

-90 


+14 
+41 

-49 
-89 
-45 
-41 
-5 


-14 
-87 
-28 

433 


f90 
-46 

f73+69 

-29 

[f90+45 


h  7 
10 
f61 
-44 
-34 


+41 
+  4 
-11 
+65 

-55 
+31 
-28 
-76 
-10 

+11 
-73 


-73 

-72 
-4 
-71 
-71 
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ELEMENTS  FOR  THE  FRBDICTION  OF  OOCUUTATEOIfa 

JULY. 


Ttt  STAmt 


At  Comiumimmi  w  K.  A. 


Mlah. 


N«M. 


43  TftTiri 
w        Taiiri 

85  HMVuri 
224  B.  Tauri 
234  B.  T»m 

t  TMDi 

282  B.  Itori 

129  H'.  Tauri 

302  B.  Tauri 

i        Tmn 


312  B. 
330  B. 
333  B. 

107 

851  B. 
363  B. 
372  B. 


89  B. 

T 

14 
155  B. 


K 


3^ 


>9  B. 

388  B. 

V 

431  B. 

78  B. 

/ 
X 


a. 

h 
86 


X 

8 


22 

26 
28 
41 

47 


TBUiri 
Tauri 
Tkuri 
Turn 
Tkuri 

Tauri 
Tauri 
T^uri 


Leonia 

Leonis 

Leonia 

Seztantis 

Leonia 

Leonia 
Leonia 
Leonia 
Leonia 
Lemia 

Leonb 

Viigmia 

Virginia 

Virginia 

Yiilginia 

YiiginiB 
Viiginis 
Virginia  (Spim) 
Virginia 
Virginia 

Mass 

Virginia 
librae 
LibTBe 
Xibrse 

libree 
librae 
libne 
librae 
libiBe 


fi       Soovpai 


lUf. 


5.5 
4.8 
6.0 
6.1 
6.0 

3.6 
6.4 

5.8 
6.1 
5.1 

6.2 
6.3 
6.3 
5.2 
6.5 

6.2 
6.5 
6.1 


8.8 
6.2 
4.9 
6.3 
6.5 

5.7 
5.3 
6.3 
6.3 
4.5 

6.2 
6.5 
6.0 
4.8 
5.0 

5,6 
0.2 
1.2 
5.4 
5.6 

0.2 

4.6 
5.3 
2.9 
5.8 

6.5 
6.3 
6.2 
5.3 
5.8 


kl. 
1.801 
1.76 
1.78 
1.75 


M.74 
1.72 
1.72 
1.66 
1.65 


kl.65 
1.64 
1.61 
1.61 
1.60 

1+1.67 
1.56 
1.58 


BMllMfRNB 


Aa 


821-1.2^19  23 
1.9 
1.6 
2.2 
1.9 


-  2.1  +19 


-  3.6<i-19 


^•4. 
4.9 
5.6 


kl.31 
1.35 
1.36 
1.37 
1.42 


[+1.59 
1.64 
L68 
1.71 
1.75 

kl.77 
1.98 
2.11 
2.151 
2.26 


1+2.34 
2.36 
2.47 
2.50 
2.62 


1+2.85 
3.10 
3.10 
3.21 


k3.21 
3.291 
3.34 
3.48 
3.67 


Ai 


ft 


2. 

2.6 
3.0 
3.0 
3.2 


3. 
4.4 

4.1 
4.41 
4.3 


9+20 


HI. 
12.21 
12.2 
12.7 
12.6 


9+10 


\-lS. 
13.4 
13.2 
13.6 
13.2 

43.6 
13.6 
12.9 
13.6 
ISA 


hl2. 
13.0 
12.5 
11.8 
11.8 


HiOM 
8.7 
8.7 
7.5 


1-7.6 
7.4 
7.0 
^.9 
4.5 


2.9  M.64|-  d.7k9  35.3 


IfaanTlma. 


9 
20  22.9 
18S3.1 
20  88.0 
18  51.5 


0.8 

19  48.0 

20  31.5 
18  35.4 
18  42.2 


21.8 
21  9.9 
19  41.8 
2018.8 
19  45.4 


3.0 

19  44.0 

20  25.0 


NEW 


0+ 


15.2 
8  41.6 

8  25.5 

5  59.9 

6  5.8 

2  23.2 
0  21.7 
0  34.1 
115.8 

0  23.1 

1  59.8 
516.7 
5  23.7 

7  33.6 

9  6.5 


6^ 


8  33.6 

9  54.4 
10  44.9 

9  45.4 
12    1.8 


kl4  88.3 
13   0.4 

15  40.1 

16  42.8 
15  57.0 


1-16 10.7 
17  28.4 
17  52.2 
19  2.4 
19   8.9 


d 
It 


h  n 
020 
8  28 

4  42 

5  26. 

6  26. 


Hoar 

AnglA, 


6,+- 886. 
-f  636. 
2!+  747. 
3!+-  8  29. 
71+  927. 


4-0.3840 
6  -1.1047 
5+0.7868 
8-1.2889 
8+0.5780 


7  51.0  +1048.6H).6061 
1083.6-1086.4-0.0746 
1131.5-939.9-0.8330 
14  35.9-643.1+1.1963 
16  31.8-451.8+1.1471 


17  53. 
2124.7 
2152. 
22  43. 
7.1 


18 


3  1. 
3  40. 
8  26. 


8  + 


512.1 
549.< 
5kl022.: 


3  + 


MOON. 


17 


9  81.7+786.4-1.2572 

16  52.3-918.8-1.0901 

17  47.0-826.1-0.9973 
20  40.7-538.5+0.8838 

18    3  67.6 -h  123.2-0.6443 


19 


23  47.1 
2  66. 
7  22.9 
9  32.0 

13  46.7 


80 


81 


14  28. 
7  30. 

18  21.5 

19  32.6 
2  51.3 


9  46.3 
10  20.3 
17  51.4 
21  89.2 

8  68. 


18 

20   8.1 
1128. 
1133. 
19 11.1 


84 


23  27.^ 


338. 
011.1 
016. 
1  4 
127. 


9+0 


6+0 
3-0 
1+0 

1-0 
0+0 
8-0 


1-827. 
024. 
[+862. 
+  6  57.7 
+10  4. 


8  + 


7-»0 


OH-1044. 

813. 
f-10 16.3 
-9  7. 
-2  2.61+1.2351 


438. 

512. 
-1130. 
-  760.2 

143. 


0- 


5.3(+ll  57. 
10  3.7 
0|+-  447. 
64-462. 
-11 


44.2  >0 


1916.5-1139X)|-0 
23   0.2 
2   8. 
10  43. 
18  27. 


Jh  8  2.4 
5  6.1 
318.2 
.61+1047. 


2  + 


821.9 


54051 

m.i68i 

.2901 
.3042 
.2607 


.0040 
.3111 
.3764 


9-0 


OWx 

.5912 
.5126 
+0.9435 
.8125 


5+0 
8-0 


0-0 


0+0 


5+0 


.7183 
.7946 
1.1381 
.9256 


3-0 


2+0 
9+0 


3+0 


.5672 
.7659 
.3882 
1.2996 
.1326 


4+0.8631 

-1.1929 

.2573 

.2193 

.8156 


3-0. 
7-0. 


.6767 
40.4566 
+0.5922 
+1.0995 

.6204 


8+0 


+0.7692 


0.60S1 
0.60681 
0.6074 
0.6079 
0.6084 


6080+O.OG60 


0. 

0.61081 

0.6107 

0.6120 

0.6127 


0.6133 +0.088S 
0.6144  0.0181 
0.6146  0.0170 
0.6148  0.0149 
0.6149  0.0189 

0.6160+0.0044 
0.6160  +Oj00a9 
0.6170  -Oj0068|+15|-O9 


0.5771  -0.1870k47 
0.6724 


0.6718 
0.6701 
0.56581 


0. 

0.6392 

0.6404 

0.6404 

0.6411 


0.5412-0 

0.5415 

0.5419 

0.5428 

0.6437 


I 

N.'a 


^.0i8B|fl8H0 


0.0578 
0.0565 
0.0682 


^90+23 
<5B-70 

+78+11 


+71  + 


0.0488 
0.0410 
0.0844 
0.0296 


+32 
-13 


7 

[-24 
-70 


+90+68 
+90+58 

+74+12 


+66 
*56 


-29-88 
-21 


0.1928 
0.1929 
0.19451+901+14 
0.1979  +  1-80 


0.5566-0.2015 

0.6540 

0.6521 

0.5512 

0.5496 


-11 
0.20141+76 
0.20091+  8 
0.2006 
0.1996 


+54[-l 
+19-34 
+52-3 


-16 
+  1 


-88 
-4 
-70 


+80+17 
-  9-00 


0.6494  -0.19941+89 

0.5440 

0.5417 

0.54141 

0.5403 


+85 
-83 
.1852+83 


0.1926 

0.1860 

0. 

0.1797|f81|+43 


0.6396  -0.17401+ 

0.5396 

0.5390 

0.5388 

0.6387 


0.17341+81 
0.1666 
0.1628 
0.1661 


-74 

+  6 

15 

-571-85 


3 

1 

+57 

^7 

f39 


-29 


52061-0.1826 
0.1874 
0J174 
0ai73 
0.1066 


.1065 
0.1011 
0.0966 
0.0835 
0.0715 


-6 

+54 
+04 
+71 
+64 


0.6442-0.06351+711+  8 


+  4 
+  8 
-90 

+16 


+76+14 
-45-90 
+14-52 
+16-«» 
19-00 


-77 
-11 

-  3 
+33 

-  1 
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ELEMENTS  Ft>R  THE  PREDICTION  OF  OOCULTATIOKS. 

JULY. 


TtaB  BtUL'^ 


At  Comjumcirm  nr  B.  A. 


LiOtt- 

ingFtf- 

afids. 


56  B.  Scorpii 
73  B.  Scorpii 
p  Scorpii 
88  B.  Bcorpii 
56  G.  Scofpli 


X 

123  B. 

131  B. 

68  B. 

81  B. 
29 
109  B. 

( 
305  B. 

16  O. 
39  G. 
16 

64  B. 
52  G. 

17  H>. 
Y 

95  B. 
100  B. 
171  B. 

r 

173  B. 
187  B. 

p 
45 
54 

283  B. 
16  B. 

45  B. 
84  B. 
16  B. 

61  G. 

17 
19 


OpUuchi 

Opfaiuchi 

Sc<Nrpli 

Scorpii 

Opfamcbi 

Ophhiichi 
Ophiiichi 
Ophiuchi 
Ophxuchi 
Ophiuchi 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sa^ttarii 

Sagittarii  (vor.) 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittaru 

Sagittarii 

Sagittarii 

Sagittarii 

CaifMieomi 

Oapricmni 

Oai^icomi 

Oapriccmi 

Aquarii 

Aquarii 

Aquarii 

Aquarii 

Aquarii 

Aquarii 

Oapricomi 

Oapricomi 


5.0 

6.4 

3.9 

6.4 

16.2 

4.6 
4.9 
6.5 
5.5 
5.9 

6.1 
6.4 
6.2 
4.4 

6.3 

6.4 
6.3 
5.9 
6.1 
6.4 

6.4 
5.4 
5.7 
5.0 
6.1 

6.4 
6.4 
4.0 
6.0 
5.4 

5.2 
5.5 
5>1 
6.2 
3.2 

6.1 
6.0 
6.4 
4.5 
6.5 

6.3 
5.6 
4.8 
5.3 
6.3 


9 

3.62 
3.66 
3.65 
3.72 


1+3.74 
3.71 
3.83 
3.82 
3.89 

+3.88 
3.88 
3.94 
4.03 
4.07 

44.12 
4.13 
4.16 
4.11 
4.11 


BedliBfrQBi 


Aa 


-  2.0H19 


4.18 
4.14 
4.14 
4.20 


44.: 

4.20 
4.18 
4.20 
4.15 


1+4. 
4.14 
4.12 
4.10 
4.10 


1+4. 
4.03 
4.01 
3.98 
3.96 


+3. 
3.93 
3.89 
3.88 

+3. 


Ai 


tr 


tlon. 


MMnTime. 


8.6 
2.8 
8.0 
2.5 
2.5 


R9  85.1 

18  7^ 

19 15.3 

18 19.9 

1.5 


2. 

1.2 

0.5 

0.2 

0.7 


1.3 
2.0 
1.8 
8.1 
7.2 


kl9  24.8 
18  46.1 

20  23.0 

21  1.6 
18  47.2 


7. 

8.5 

8.8 

9.1 

9.3} 


3>20 


12|+  9.4 

9.6 

10.4 

10.6 

13.4 


201+13.4 
13.8 
15.2 
15.1 
16.91 


151+17.1 
17.1 
18.21 
19.9 
19.9 


071+20.81 
21.7 
21.9 
22.6 
22.8 


92+23. 


.1 
23.1 

23.51 

23.8 

871+23.9 


51.1 
18 16.6 
20 15.2 
19  46.3 
20 17.0 


20.0 
19  51.4 
2024.6 
18  41.1 
18  29.4 

-18  38.9 
18  53.6 
18  46.6 

18  27.3 

19  21.5 


1-19 12.9 
18  51.5 

17  59.7 

18  27.2 
1628.4 


-16 18.5 
15  39.1 
1542.0 
15  1.9 
15  1.8 


1-13  59.5 
12  50.1 
1152.2 
11 41.4 
10  55.8 


1-9  89.3 
10   5.0 

812.4 

9  26.6 

-9  38.3 


d    h    m 
t4  23  27.6 
137.8 

2  36.2 

3  53. 
6  0.8 


823. 

9  48. 
16  15. 
16  53.2 
22  22.9 


4  + 


5  + 
0+ 


87 


0   7.9 

2  25.6 

3  47.0 
1130. 

412.3 


3  + 


6   7.8 
1130. 
13  24. 

13  34.5 

14  31. 


8  + 
3  + 


2  + 


15  6. 

16  23. 
20  36.7 
21 12.8 
12  25. 


12  27.6 
14  24. 
2128. 
2132. 
6  46.7 


7  39. 
810.4 
15 14.1 
2  30.0 
2  37.0- 

910.1 

17  24.3 

18  37.0  + 
81    2  53.0 

514.9 

937.2 

10  45.7 
17    5.91+ 

20  45.4  + 

21  23.7  + 


Hour 


h 

821. 
615. 
519. 
4  4. 
2  1.61+0 


7-i4> 
7-0 
244) 
3-0 


940 


016. 

139.3 

783.4 
+  830.3 
-1010.6+0 


56891 
1-1.2522 
+0.6708 
+0.1160 

5149 


829. 

615.7 

457. 

231. 

518.8 


0-4) 


4804 

-1.2538 

.512^ 

.1517 

1-1.1624! 


0+0 
4+1 


327. 

146.6 

335. 

345. 

440.2 


,0+0 


.6160 

+0.2634 

.9621 

.9667 

1-1.1326 


544) 
3-0 


7  + 


0  + 


9  + 


514. 

628. 
+1034 
+11  9. 

1 52.91+1 


8  + 


+  154. 
348.1 
51+1038. 
9+1042. 

-421. 


329. 
3  0.1 
350. 
914.7 
9  7. 


246. 

512.1 

622. 

936.6 

719. 


3  4.7 
158.3 
410.3 
743.2 
820. 


.7647 
.9766 
2092 
.8847 
8709 


6-0 


5-0 
0-0 
0-0 


.9316 
.6030 
.5260 
8502 
15051 


5+0. 


.9940 

+0.7531 

.4044 

.9185 

ll-d.3641 


3+0. 
5+0. 


9-0 


.4636 
-1.1236 

.2806 
+0.3804 

.3924 


4-0 


9+0 


9+0 


.1357 
+0.04961 

.8284 
+0.2447 

.2102 


6^ 


0-0 


-0. 
-0.2397 
-1.2233 
40.7612 
.0743 


3+1 


5442-0 


0. 

0.5445 

0.5446 

0.5447 

0.6450 


N. 


+71 


+  8 


^0835 
0.0600 
0.0584 
0.0663 
0.0629  +701+15 


-36^90 
+33^24 
-29-^ 


0.5451  -0.0489 
0.5458  0.0466 
0.6458  0.0359 
0.6450  0.0348 
0.5462 


+56-  4 
-64-84 


+66 


5464t-0.0226 

0.0187 

0.0165 

54681-0.0033 

6468+0.0251 


0. 

0.6464 

0.6466 

0. 

0. 


54071+0.0283 
0.0374 
0.0406 
0.0406 
0.0424 


0. 

0.6465 

0.5464 

0.6463 

0.6463 


54621+0.0484 
0.0456 
0.0524 
0.0634 
0.0777 


0. 

0.5462 

0.5458 

0.5468 

0.5442 


0.544244) 

0.5439 

0.5430 

0.5430 

0.5416 


0. 

0.5414 
0.5402 
0.6384 
0.5383 


0. 

0.63601 

0.6358 

0.6345 

0.5342 


0.0256  +51 


[1-26-30 

-  7 


-9-70 
-66-^ 


+60 


-8 


.0778 
0.0808 
0.0915 
0.0916 
0.1060 


+  7 


5415|44).1062 
0.1069 
0.1166 
0.1311 
0.1312 


5372+0.1390 
0.1481 
0.1494 
0.1577 
0.1600 


+62 
+63 

+38 


-15 
446 


5337  40.1639  H7 -90 
0.1649  +201-60 
0.1701 
0.1729  +811+ 


0. 

0.5336 

0.6328 

0.5325 

0.632640.17341461 


S. 


+  2 


-  7 


+69+40 
-53-90 

+00-  1 
+36-21 
+70+21 
-35-90 
-^-90 

^33-90 
-13-^81 


-73 


-27-90 
+71  +39 

+71+24 
+  7 
-14 


+72 
449 
+72+18 


-59 


+  2-66 
-42-90 
+13-53 


-15 
-15 

-29 


+84-33 


-90 
-23 


+21-49 


1-90 
5 
+28 


AUGUST. 


30        Aquarii 
44        Aquarii 

51        Aquarii 


5.6r 
6.7 

5.8 


+3.81 
3.77 


+24.1 
24.2 


+3.75+24.2 


6  54.2 
546.8 

-  5 14.1 


1    6    1.4-  7 17;5;-0.3792 
13   2.6 


16  35.7 


-  029.lj-0.3227 
+  2  57.6H).2580 


0.5319'+0.1792 


0.5316 


0.1832 


0.5316+0.1850  421-51 


+14-59 
417-55 


580 
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ELEMENTS  fX)R  THE  PKEDICTION  OF  OOCULTATIONS. 

AUGUST. 


Name. 


K  Aquarii 

207  B.  Aciuarii 

6  G.  Piaciuxn 

22  B.  Piadum 

«  Fiacium 


9 
16 

X 
19 
22 

25 
51 
60 
62 
5 


Piadum 
Piacitim 
Fiacium 
Piedum 
Piadum 

Piadum 
Piadum 
Piadum 
Piadum 
Piadum 


Thb  Sum's 


c        Piadum 

T        Piacium 
26  B.  Arietia 
12  Hi.Arietia 
29        Arietia 

0  Arietia 
a-        Arietia 

124  B.  Arietia 

145  B.  Arietia 

53        Arietia 

175  B.  Arietia 

26  B.  Tauri 
163  B.  Tauri 

43        Tauri 

85  H'.  Tauri 

234  B.  Tauri 
€  Tauri 
282  B.  Tauri 
129  H>.  Tauri 
302  B.  Tauri 

i  Tauri 

312  B.  Tauri 

333  B.  Tauri 

1  Tauri    . 
107  Tauri 

351  B:  Tauri 

353  B.  Tauri 

372  B.  Tauri 

^        Tauri 

B.  D.+19nil0 


X* 

57 
64 
X^ 

68 


Orionis 
Orionls 
Orionia 
Orionis 
Orionis 


M>« 


5.2 
6.3 
6.2 

6.4 
4.9 

6.4 
5.7 
4.6 
5.4 
5.8 

6.2 

5.6 
6.2 
6.1 

4.6 

4.4 
5.6 
6.0 
6.3 
6.1 

5.8 
5.5 
6.4 
6.5 
6.0 

6.4 
6.4 
5.8 
5.5 
6.0 

6.0 
3.6 
6.4 
5.8 
6.1 

5.1 
6.2 
6.3 
5.2 
6.5 

6.2 
6.5 
6.1 
3.0 
6.0 


Red'Ds  from 


Aa 


+3.70k24 
3.70 
3.64 
3.57 
3.56 


•K3.56 -1^22.9 -I- 
3.53  22.6 
3.51   22.4 
3.51   22.0 
3.49  21.9 


+3.47k22 
3.37 
3.31 
3.32 
3.32 


+3.26417.8+  7  27.9 
3.19  14.5  1144.2 
3.10  13.0  1154.7 
3.10  12.4  13  5.7 
3.00     9.9  14  41.0 


95+ 


+2. 
2.92 
2.94 
2.87 
2.89 

+2.82 
2.77 
2.65 
2.64 
2.56 


53  + 


+2.54 
2. 
2.50 
2.51 
2.43 

+2.41 
2.41 
2.35 
2.36 
2.34 

+2.30 
2.28 
2.23 
2.22 
2.13 


A< 


tf 


.2 
24.1 
23.9 
23.2 
22. 


.1 
19.5 
18.9 
18.7 
18.5 


Apparent 

I>aclina- 

tion. 


4  3&1 

3  57.8 

249.0 

0   8.5 

81+  049.4 

041.4 
139.9 
120.8 
3  2.9 
2  29.5 

139.1 
6  31.2 
6  18.6 

6  52.1 

7  9.8 


9.0 
S.b 
7.9 
7.3 
6.5 


+  4.8 
4.4 
2.5 
1.4 
1.0 


0. 

0.2 

0.5 

0.9 

0.8 


5+18 


-  1.2+18 


4.5  +2.12- 


19  3.  Geminorum 


5.8 
5.1 

4.7 
5.7 


2.12 
2.08 
2.08 
2.04 


1. 

1.7 

2.4 

2.8 
2.7 

3.4 
3.4 
4.4 
4.8 
5.3 

5.6 
5.4 
5.9 
6.0 
6.4 


6.2  1+2.02-  6.2 


+14  58.6 
U45.3 

16  9.6 
15  32.9 

17  34.4 

+18  28.7 
17  34.3 

17  58.2 
19  23.9 

18  33,2 


51.5 
19   0.3 

19  43.1 

20  31.5 
18  35.5 


42.3 
19  21.4 

19  41.8 

20  18.8 
19  45.4 

+20   3.1 

19  44.0 

20  25.0 

21  5.6 
19  50.8 

+20 15.7 
19  44.0 

19  41.5 

20  8,4 
19  48.5 

+18  42.0 


At  coTKJxmcwm  m  R.  A. 


QfecBiwtch 
VeanTlma. 


d 
1 
8 


8 


h     m 
23  30. 

1    3. 

9  53.2 
22  36. 

018. 


5 
6 


8 


8  + 


31+11  9.9-0.0503 

4 16.3  +0.3931 

4|+  8  3,7  -0.0298 

71+  942.8-0.7327 


»  28.2k  952.11-0.5561 

5   2.7 

7  51.8 
10  1.2 
12  46.8 


13 19.9 
8  33.8 
1546.2 
16  11.6 
16  22.8 


23   9.3 

15   1.1 

1  8.5 

2  82. 
15  54.4 


8  + 


20  56.5 
23  55.21+ 
0  37J 

5  31.0 

6  89.5 


14  50.8 

17  47.0 
4  39.5 
8   0.4 

12  31.2 

14  19.4 
1546.6 

18  34.9 

19  34.9 
22  45. 


9 


0  45. 
2  9.9 
617.3 
7  10. 
7  34, 


11  37.3 

12  17.0 

17  11.8 

18  43.9 
10    0  26.5 


112.7 
125.8 


Hour 
Aijgte, 


940?2i+0.3829 


941.9 
657.9 


-0.7136 
+0.1716 


452.6-1.2264 
212,0-4>.a997 


139.9 

7  2.1 


+0.8999 
-0.5986 


0  3.5+0.9569 
021.1+0.4464 


031.9 

7  5.3 
134.4 
812.4 
933.8 
132.7 


,9  + 


+  3 18.6 
610.9 
6  52.0 


+0.1793 

+1.0786 
-6.6476 
+0.7977 
-0.2119 
+0.0911 


+0.4595 

+1.0635f4) 

-0.2882 


+1134.41+0.9236 
11 19.6  -1.0167 


-  036.9 

+  950.9 

-1056.0 

1-  635.7 

451.7 

328.0 

i-  046.3 

011.3 

314.6 


k  3  26.51-1.0588 
+0.14951 
+0.6607 


7  + 


6  + 


5  9.7 

+  630.7 
+1028.1 
18.9 
42.3 


1+11 


6+11 


-0.5497 
+0.5856 

+0.3763 
+0.3056 
-0.2798 
-1.0483 
+1.0195 

+0.9708 
+0.3572 
+0.1101 
-0.4918 
+0.0723 


-  824.6-0. 
7  46.6  +0. 
3  3.61-0. 
1 35.2.-1. 
3  53.6rO. 


178910 

1421 

5463 

2340 

0866 


j 


.5182 
.0017 

4  42.6'+  7  59.2.-0.0539 
4  53.0+  8  9.21-0.5062 
8   0.6+11  9.2;-0.2929 

8  36^ 


4  37.8;-0.l 
4  50.4!+0.< 


+1144.0+0.7830 


0. 

0.5317 
0.5322 
0.5338 
0.5341 


5317+0.1880 
0.1886 
0.1913 
0.1933 
0J934 


0.5341+0.1934 
0.5349  0.1934 
0.5355  0.1933 
0.5360  0.1931 
0.5367  0.1928 


53681+0.1927 
0.1870 
0.1834 
0.1832 
0.1831 


0. 

0.54281 

0.5456 

0.5458 

0.5459 


0.5489i+O.1788|+90f+31 
0.5568  0.1658  o(-75 
0.5624  0.1553  +90+14 
0.5632  0.1537  +24-43 
0.57111  0.1366  f41-23 


5742+0.1294 
0.1248 
0.1237 
0.1159 
0.1141 


0. 

.5761 
0.5765 
0.5795 
0.5802 


0.5851+0.09991-301-72 
0.5868  OA 
0.5928  0.0736 
0.5946  0.0668 
0.5967  0.0575  +781+12 


0. 

0.5983 

0.5905 

0.5999 

0.6012 


0. 

O.6025 

0.6038 

0.6041 

0.60431 


0. 
0. 
0. 
0. 


0. 
0. 
0. 
0. 
0. 


6079 
6081 
6082 
6083 


59761-»0.0586 
0.0505 
0.0445 
0.0423 
0.0353 


6020I+O.0308 
0.0277 
0.0183 
0.0163 
0.0154 


6054  +0.0061 
6056^.0046 
6067-0.0068 
6070  0.0103 
6078  0.0237 


6079H).0254lf  6-50 
0.0259  f36 


0.0336  f32 


0.0340 
0.0412 


0.6083-0.0426 


llKFfl 


Par. 


N. 


^99 


S. 


-15 


f32-39 


^60 


-14 


+34-37 


+  5-73 
-4-88 

+46-26 
-42-87 
+30-41 

+90+15 
8-75 
+90+21 
^04-10 
^46 -24 


-  2 


+66 
+90^^ 
+20-43 
+90+27 


-26 


-72 


0946|f45-16 

+15 

4-56 


+87 

+ 


+60+  1 


fr42 

+  8-47 
f40-12 

f25-26 
f44 


7 
+19 


f90 


f  4-51 
-53-69 
f31-^ 


-17 

-21 
-50 
-36 


+25 
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BLiaHENTS  FOR  TH»  PREDICTION  OF  OCeUI/CATIONS. 

AUGUST. 


T 


THB  BtAB/B 


Name. 


71       .  OrioDis 

V        GeminaraiA 

26      .  G^ninonua 

74  B    Gevunoarom 

110  B.  QemiiKMnuii 

-  X        Q«mixw^ti]xi 
1^  B.  Geminonun 


S59  B.  Leonis 

588  B.  Lconls 

V  Leohls 

431  B.  Leonis 

78  B.  Virginifl 

200  B.  Virginia 

/  Virginig 

X  Virginia 

319  B.  Vii^nis 

g  Virginia 

50  Virginia 


M 
4.1 
5.2 
6.2 
6.2 

3.6 
6.7 


6.3 

6.3 
4.5 
6.2 
6.5 
6.3 

6.0 
4.8 
6.3 
5.6 

6.2 


a 

h 

86 

X 

8 

a 

V 

22 
26 
28 

32 
34 

f 
47 

/9 

56  B. 
73  B. 

88  B. 
58  G. 

X 

123  B. 

131  B. 

68  B. 

81  B. 

29 

109  B. 
305  B. 

16  G. 


Virginia  (Spiea) 

Virginia 

Virginia 

Virginia 

Librse 

Librce 
Librae 
Librse 
Libree 
Librae 

Librse 
Librse 
Librse 
Librse 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Ophiuchi 

Ophiuchi 

Scorpii 

Scorpii 

Ophiuchi 

Ophiuchi 
Ophiuchi 
Ophiuchi 
Ophiuchi 
Sagittarii 


89  G.  Sagittarii 


Hag. 


1.2 
5.4 
5.6 
4.6 
5.3 

2.9 
5.3 

6.5 
6.3 
6.2 

5.9 
6.0 
5.6 
5.8 
2.9 

6.0 
6.4 
3.9 
6.4 
6.2 

4.6 
4.9 
6.6 
5.5 
5.9 

6.1 
6.4 
6.2 
6.3 
6.4 


kl.73 
1.69 


Red'nslrom 
192D.0. 


Aa 


r 


•^2.01 
1.97j 
1.88 
1.87 
1.80( 


-  6.5+19 


f-8. 
9.41 


+1.64 


-11.8 


+1.56 
1.59 
1.60 
1.75 
1.81 

+1.84 
1.87 
1.90 
2.03 
2.06 

+2.14 
2.17 
2.27 
2.48 
2.71 

+2.71 
2.82 
2.82 
2.90 
2.94 

+2.96 
2.97 
2.99 
3.18 
3.26 

+3.26- 
3.24 
3.28 
3.27 
3.34 


+3.37 
3.34 
3.47 
3.47 
3.54 

+3.64 
3.64 
3.60 
3.80 
3.86 


6.3  ^8.89 


Ai 


It 


6. 

7.4 

7.5 

7.8 

8.4 


8<+16 


hl2.0 
11.7 
12.0 
11.7 
11.0 

-11.1 
11.6 
10.8 
10.7 
11.0 

-10.6 
9.9 
9.9 
8.3 

7.21 


7.2 
6.2 
6.2 
6.1 
6.8 

4.7 
4.4 
4.4 
3.5 
2.8 

2.8 
1.9 
2.1 
1.6 
1.8 


Appanni 

Deelina- 

tlon. 


11.0 
2015.7 

17  43.4 

18  16.7 
17  62.1 


41.0 
17  15.3 

NEW 

+  0  34.1 

115.8 
0  23.1 
159.8 
616.7 
4-36.9 

6  23.7 

7  33.6 

6  52.0 

8  33.6 

9  64.4 

klO  44.8 
9  45.4 

12  1.7 

13  0.4 
16  40.0 

-16  42.7 

15  57.0 

16  10.6 

17  28.3 

17  52.2 

-16  26.4 
16  20.2 
16  35.0 
19  8.9 
19  35.3 

-19  35.1 

18  7.7 

19  16.3 
18  19.9 

20  1.4 


-  1.3-19  51.1 

-  0.5  IS  16.6 


0.1 
0.4 
1.2 

1.8 
2.61 
2.2 
7.4 
7.3 


20 16.2 

19  46.3 

20  17.0 

-19  24.8 
18  46.1 
20  22.9 
18  47.2 
20 19.9 


+  8.61-19  61.4 


At  COMJTKCnON  IN  B.  A. 


Greonddi 
Mean  Time. 


d    h     m      h    m 
10    9   6.7-1147.4 
14  32.1-  6  35.1 
19  46.5-  134.5 
21 40.7  +  0 16.2 
01    3  30.6+652. 


Hour 
Anrio, 


9  d7.6rfU  44.31+1 
14  69. 


0- 


MOON, 


16  17    1.3 

19  7.7 
23  16.9 
23  57.3 

16  16  36.8 

17  0  46.61 


312.0  + 

4  21.3 

817.0  + 

18  13.8 

18  48.0 


18 


19 


2  8.6 
6  51.4 

12   2.0  + 

3  62.8 
18  67.3 


19   2.8 

SO    2  33.8 

2  39.2- 

6  20.0  + 

9  21.0  + 


81 


12  52.7 

14  2. 

15  6.2 
185.7 
6  33.3 


82 


6  33. 

8  42.8 

9  40.9 
10  57.8 
13   3.9 

16  26.2 
16  50.9 
2316.0 
23  64.0 

6  22.8 

7  7.6 
9  25.0 

10  46.3 
11 11.8 
13   7.6 


0+0 


44. 

7  7. 


l-O 


-  840.7-0.3239 


638.6 

237. 

168.7 

952.4 

168.7 


8-0 


022. 
1 29.1 
517.1 
9  6.4 
832.3 

126.8 
2  9.8 

8  8.6 
031.3 

9  65.8 


O-O 


950 
233. 
228.7 
1   6. 
4  0.2 


0+ 


725.1 
832.2 
934.4 
416.4 
031. 


6  + 


031.8 

236. 

333.1 

447. 

649. 


+  9  7.2 
+1029. 

-  718.1 

-  641.3 

-  123.1 


018.4 

231.4 

360. 

328.1 

620. 


18  30.9+1033.2 


+0.2818 
-1.0612 
+1.1362 
+0.4493 
.3988 


.0138 
.1058 


+1.1248 
.6084 
+a.9107 
+1.0151 
-1.2386 


.8827 
+1.1616 
-1.3356 
-0.2997 
+1.0203 

+0.6531 
-1.0145 
+0.4073 
-0.8992 
+0.0288 


5+0 


9-0 


.0666 
.6262 

-0.2882 
.7363 

+0.8692 


0+0 


-1.0260 
-1.2440 
-1.0708 
+0.8904 
.0366 


6+1 


8-0 


+1.0310 
.7026 

+0.4762 
.6131 
.1322 


6-0 


6+1 


0.6083-0 

0.6082 

0.6077 

0.6075 

0.6066 


0.6051-0.0978  +90+86 
0.6036  0.1086  If 301-31 


0.5693  -0.2016 


0.6685-0.2013 
0.6571  0.2006 
0.6568  0.2003  |f88 
0.6520  0.1939 
0.5502  0.1891  M5I-90 


0.6496-0 

0.6494 

0.6487 

0.6471 

0.6471 


0.5462-0 

0.6459 

0.6464 

0.6448 

0.6448 


0.6448 
0.6449 
0.5449 
0.6450 
0.5461 


0. 

0.5462 

0.5462 

0.5466 

0.5468 


0.5468 
0.6468 
0.5468 
0.5469 
0.6469 


+0.8200'  0. 
3-0.9840  0.6460 
+0.9248  0.6461 
+0.37071 0.6461 
+0.7638  0.6462 


-0.2396 
-1.0030 

.7558 
-0.9358 

.8249 


0+0 


3+0 


+0.4661 


0. 

0.6462 

0. 

0. 

0.6464 


0.5452 


y" 


.0437 
0.0561 

0.0679  If  90 +49 
0.0722  No 
0.0849 


0. 
0. 
0. 


0. 


1874 
1866 
1837 
1765 
1749 


-45 
-15 


16791+76 

■27 


1642 
1575 
1386 
1184 


-0.1183 
0.1076 
0.1074 
0.1020 
0.0976 


64621-0.0922 
0.0904 
0.0887 
0.0723 
0.0644 


M).0643 
0.0609 
0.0693 
0.0672 
0.0637 


54601-0.0499 
0.0476 
0.0369 

0.03681+41 
0.0266 


6462M).0237 

0.0198 

54611-0.0176 

64661+0.0236 

0.0268 


+0.0367 


Limit- 

Ing  Par- 

aUels. 


N. 


+53 
-31 


+62 


+  3 

1-  1 


+89 
2 


S. 


-  3 
-70 


+18-66 


+32 
h78 
+16 
+85+23 


-90 

+36 
-77 


+82+36 


-66 

+17-64 

+80+24 


56 

22 

+29 

+31 
-  3 
+10 
+73 

+72 

-36 


0 
h90 
-13 
-90 
-34 

-32 
-72 
-63 
+  6 
+16 

-90 


-69-88 


-40 
+71 


-18 
+50 


+70 


-42 
+70 
-37 


if47 


90 
+17 


+70+28 
+70+28 


-90 
-9 


-13-81 
+70+38 

+70+12 
-38 


-90 

+70+20 

-14 


+  9 


+  4-60 


-90 
+  8 
-90 


+70+13 


-9 
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Tnm  BiMM*B 


At  ComiJifOtKMr  w  H.  A* 


IncPa 


Name. 


64  B.  Bagittarii 

52  6.  Sagittarii 
17  H'.  Sagittarii 

Y  Sagittarii  (vor.) 

95  B.  Sagittarii 

100  B.  Sagittarii 

173  B.  Sagittarii 

187  B.  Sagittarii 

p  Sagittarii 

45  Sagittarii 

54  Sagittarii 

e  Sagittarii 

283  B.  Sagittarii 

g  Si^ttarii 

16  B.  Ci^riaMmi 

0  Capricomi 

45  B.  Capricomi 

84  B.  Caprioonii 

16  B.  Aquarii 

V  Aquarii 

51  G.  Aquarii 

17  Aquarii 
19  Aquarii 

(  Aquarii 

c^  Capriccmii 

c*  Capricomi 

30  Aquani 

44  Aquarii 

51  Aquarii 

K  Aquarii 

207  B.  Aquarii 

6  G.  Pisdum 

22  B.  PiBcium 

K  Piscittm 


9 
16 

X 
22 
25 

51 

60 

62 

6 


Piacium 
Fiaduin 
Pifldum 
Piadum 
Piadum 

Pifldum 
Pisdum 
Pifldum 
Pifldum 


M^ 


5.9 
6.1 
6.4 
6.4 
5.4 

6.7 
5.0 
6.4 
6.4 
4.0 

6.0 
5.4 
5.2 
5.5 
5.1 

6.2 
3.2 
6.1 
6.0 
6.4 

4.5 
6.5 
6.3 
5.6 
4.8 

5.3 
6.3 
5.6 
5.7 
5.8 

5.2 

6.3 
6.2 
6.4 
4.9 

6.4 
5.7 
4.6 
5.8 
6.2 

5.6 
6.2 
6.1 
4.6 


H4. 
4.121 
4.12 
4.12 
4.10 


Bwllitfniai 


A« 


92+ 


t 
+3. 

8.88 
8.89 
S.91 


^.94-1-10 
3.93 


4.05 
4.06 
4.07 


^09H-15.1 
17.1 


4.08 
4.06 
4.08 
4.10 


121+20.4 
20.4 
21.5 
22.6 
22.9 


44.08+25 
4.09 


4.06 
4.06 
4.05 


4.03 
4.02 
4.00 
4.00 


+3.941+23 
3.91 


3.92 

1+3 


Al 


tf 


6.7 
9.8 
9.61 
9.6 
9.8 


1-20  24.« 
18  41.1 
18  29.4 
1838.9 
18  53.6 


5-18 


10.8 
13.4 
13.8 
15.3 


17.3 
17.5 

18.6 


1-15  1.9 
15  1.8 
13  59.5 
12  60.1 
1152.2 


1+4.11+23.8-1141.4 
4.10  24.0  10  55.8 

4.08  24.6     9  39.3 

4.09  24.5  10   5.0 
4.06  25.31    812.4 


25.5 
26.2 
26.5 
26.6 


081+26.7 
26.8 
26.7 
26. 
26.3 


^00+26.3+0  41.4 
3.98  26.1  139.9 
3.97  25.9  120.8 
3.97  25.6  2  29.6 
3.96  25.7     139.2 


22.9 

22.8 

921+22. 


tion. 


OrMnwidi 
IfeuiTiiiM. 


46.6 

18  27.3 

19  12.9 
18  51.5 
17  69.7 

kl8  27.2 
16  28.4 
16  18.5 
15  39.1 
15  42.0 


9  26.6 
9  38.3 
6  54.1 
5  46.8 
514.1 

k  4  38.0 

3  57.8 

2  49.0 

0   8.4 

+  0  49.5 


6  + 


6  + 


6  31.2 
618.7 

6  52.2 

7  9.4 


h  B 
20  24. 
2034. 
2131.1 

22  7.1 

23  23.< 


61-11 86.61+1.1607 

8-1126.8-0.7547 

51-1081.9 -0.9817 

957.6-0.7821 

848.4-^.4061 


96  3  87.7 
413.^ 

19  30. 

2127.21 
Bi    4  31. 


I-  487.6H>.8S51 
4  2.5-0.6007 
Oi+10  44.51+1.153910 
-11 22. 
431. 


4  35. 
18  49. 
14  42. 
15 13.1 
2216. 


Boar 


427.1 

429.: 

520.^ 

+  550.: 

19.1 


4  + 
2+ 


040 

340 

1+1 
3-0 
4-0 
3-0 


2-1119.8-0 


9  80.6-026.6140 

9  37.4-019.1 

16   9.0+559.( 

87    0  20.6-10  4. 

132.9-853.1 


9  45.51-056.1 
12   6.3+120.0H> 

16  26.4+  532.1-0 

17  94.4+638.0-0 
23  61J>  ^117.0-1 


3  28.21-746.440.7373 

4  6.1-7  9.7+1.0576 
12  37.9+  1  6.5-0.4097 
19  34.0+  749.8^.3697 
23   4.31+11 13.7H).3134 


M  5  58.8-6  9 
7  25.0-440. 
16   7.2+345. 

80  4  39.0-8  6. 
619.81-628.7 


31 


14  7.7 
2116.1 
2140. 
21  51. 


6  29.1 
10  59. 
13  46.21+ 

18  86.8 

19  9!4  +  5  57.0140.7437 


9100 
.5486 


840 
640 

040 

9-0 
540 


.0617 
.2365 
.3277 
.9972 
.1703 

,4651 

.4767 
.2063 
.1019 
.7758 

.2747 
.1840 
.8770 
.2260 
.2201 


340 


.8085 
.1260 
.2953 
.1524 
M).8551 


9-0 
240 
2-0 


619.5-0.6818 
157.6-0.8458 
044.040.0294 
525.5-0.2501 


2  + 


3  + 


+  019.1 
+  712. 
737. 

747. 


M).7816 
.7578 
.2483 
.0183 


740 

040 

7-0 


N. 


8. 


0689  1-70  ♦4D 


0.0892 
0.0407 
0.0417 
0.0488 


0.5445 


.5431 
0.5429 
0.5422 


0.5410 
0.541 


1-23 -00 
35-00 

22-00 


0.0516 
0.0758|f71 
0.0787  If  71 
0.0894 


M6-88 
440 
+18 

450 --5 


0.542240.0095 


4-72  4lO 


0.1028  fl8|-50 
0.1041 


0.54iq  0.1048 
0.5«Xa  0.1145 


8-56 
-38-80 

fl7 


0. 

0.5381 

0.5382 

0.5374 

0.5374 

0.5367 
0.5365 
0.5362 
0.5362 
0.5359 


0.5358  40.1716M11+ 
0.5358  0.1721 
0.5357  0.1781 
0.5358  0.1823 
0.53591  0.1849 


0.636340 

0.5364 

0.5373 

0.5391 

0.5394 


0.539440 

0.5403 

0.5409 

0.5420 

0.5422 


0.5477-10 

0.5602 

0.5503 


1.1290 
0.1291 
0.1370 
0. 
0.1476 


♦57- 
458- 
+41-^ 
1463  436-39 
-13-80 


1583  f22-«6 


kO.1560|f47| 
0. 

0.1623 

0.16341^201-48 
0.1687  ^45-90 


1-10 
9 


-29 
-«6 
-18-09 


.1873 
0.1880 
0.1909 
0.1931 
0.1932 


5 

4001+27 
4-12 -«1 
4-14-56 
fl8-54 

f53-19 


.1932 
0.1983 
0.1932 
0.1927 
0.1926 


453-19 
427-44 
-12-80 


-12^80 
437-34 
422-60 

4901+  0 


*1870 
0. 
0.1831 


1833  4001+ 


450 


0.560440.1630  484-06 


8 
-20 


8EPTEMBSB. 


e        Pifldum 
X        Pisdum 
54        Ceti 

26  B.  Arietifl 


4.4 
5.6 
6.0 

6.0 


43.88+21.91+7  27.9 
3.87  18.8  1144.3 
3.81  18.1  1039.2 


+3v81+17.1 


+11 54.7 


1    4  33.7 
2018.6 
0    2  83. 


6  23.1 


-943.: 
+  530.^ 
32.1 


5+1132.5+1 


l40 

4-0 


8696 
.87W 
.2708 


845.0f40.5646 


0.5529-10 

0.5596 

0.5624 


.1787  4901+10 
0.1655 


0.1501 


0.5642  40.1548  47 


14-99 


904^4 

74I  0 
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Tbb0vas'« 


At  Com jumciioii  ' nv  B.  A. 


Limit- 
lug  Par- 


Name. 


12  H^  ArietlB 

29        Arietia 

o        Aiietis 

V        Arietis 

124  B.  Aiietis 

145  B.  Aiietifl 
53        Arietis 

26  B.  Tauri 
148  B.  Tauri 
163  B.  Tauri 

43        Tauri 

86  H».  Tauri 

284  B.  Tauri 

€        Tauri 

282  B.  Tauri 

802  B.  Tauri 

i       Tauri 

812  B.  Tauri 

833  B.  Tauri 

m       Tauri 

/  Tauri 
107  Tauri 
851  B.  Tauri 
353  B.  Tauri 

119  Tauri 

120  Tauri 
872  B.  Tiuri 

B.D.+19*»1110 

Oriouis 

Orionifl 

Ononis 

Ononis 

Ononis 

Geminonun 

Ononis 

Geminonim 
Geminonun 
Geminonim 
Geminonim 
Geminonim 

Geminonim 
Geminonim 
Geminonim 
Qmcri 
2  B.  Cancri 

5  Cancri 

80  B.  Cancri 

27  Cancri 
29  Cancri 
84  B.  Cancri 


67 

64 

x' 

68 

19  B. 

71 

V 

26 

74  B. 
110  B. 
X 

162  B. 
68 


{ 


A}-       Cancri 

36097^—1920^ 


Iteg 


6^ 
6.1 
5.8 
5.5 

6.4 

6.5 
6.0 

6.4 
5.9 
5.8 

5.5 
6.0 
6.0 
3.6 
6.4 

6.1 
6.1 
6.2 
6.3 
5.0 

6.2 
6.5 
6.2 
6.5 
4.9 


Redlvfram 


Aa 


443.88+16 
8.76 
8,78 
8.70 
3.72 


4^66+10.9+1582.9 


3.70 
8.59 
3.49 
8.48 

148.48 
8.40 
3.38 
8.37 
8.34 


Aa 


tt 


.6 
13.8 
12.7 
12.2 
11.6 


10.0 
7.5 
6.2 


Apparant 

Deoliia- 

tkm. 


OrasBwidli 
Mean  lima. 


+13  5^ 
1441.1 
14  58.6 
14  45.4 
16  9.7 


17  84.5 
17  34.4 
17   5.6 


5.3  17  58.2 


4. 

3.4 

2.8 

2.5 

1.7 


0+19 


k3.26|+  1.1+18  36.5 
3.24  0.7  18  42.8 
3.24+0.1  19  21.4 
3.18-0.8  19  41.8 
8.17     O.el  18  32.3 

|+8.18[-  1.3|+20 18.8 
8.17  1.1  19  45.4 
3.11  2.1  20  8.1 
3.10  2.1  19  44.0 
3.01     2.6  18  32.1 


5.6  48.00 

6.1  3.04 

6.0  2.92 

4.5  2.91 


-2.6+18 


6.8 

5.1 
4.7 
5.7 
6.2 
5.1 

4.1 
6.2 
6.2 
6.2 
3.6 

6.7 
5.2 
5.3 
6.0 
6.0 

5.9 
6.1 
5.8 
5.9 
6.4 


2.90 


k2.86- 5.3+19 
2.86     6.5 
2.81     6.0 
2.78    5.7 
2.77     6.1 


+2.72 
2.60 
2.58 
2.48 
2.38 

k2.31 
2.28 
2.28 
2.17 
2.17 

+2.15 
2.09 
2.00 
2.00 
1.97 


24.0 
18  33.2 

18  61.6 

19  0.3 
19  43.1 


2. 

3.41 

4.6 

4.9 

4.7 


■10.L, 
9.7 
10.6 
10.8 
11.0 

•11.1 
11.0 
11.2 
ll.tf 
11.6 


29.0 
20  25.1 
19^.8 
2015.7 
19  44.0 


41.5 
20  8.4 
19  48.5 
18  42.0 
1911.0 


1-7.2+2015.7 
7.3  17  43.4 
7.8  1816.7 
8.6  17  52.1 
9.1  16  41.0 


-10.0+17 


15.3 

15  59.8 
17  51.3 

16  0.1 
16  43.9 

ri-16  40.4 
14  61.8 
12  55.0 
14  28.4 

13  3i.r 


5.5 1+1.931-11.61+12  57.9 
38 


d 
% 


h 

7  48.0 
2110.5 
213. 
513.7 
5  56. 


7-0 


h 
h728. 
+  680.7 
91+1023.4 
1043.2 
6[-10  1.9-0 


10  52.0 
12  1.1 
23  16.2 
710.5 
10  18.9 


13  43.5 
18  19.6 
2010. 
21  39.1 
0  31. 


4  47.7 
6  50.6 
816.9 

12  30.6 

13  16.4 

13  24.8 


Hour 
Aogla, 


-517. 
-410.6 
+  639. 
-  943.7 
-642.5 


0  + 


1  + 


325. 
1  0. 
246.2 
411. 
667. 


+11  4. 
-1057. 
-934.8 
-580. 
-  447. 


.4466 
-0.1514 
40.2163 
40.8218 

.5352 


240 


.6609 
1-1.2688 

.0970 
+1.0796 
40.4206 


7-0 


6-0 


0+0 


.7988 
.3487 
40.1884 
.0677 
.5220 


9+0 


3-0 


040 


23  41.8 

23  43. 

710.6 

7  68.2 

811.6 


0*+ 


1184.6 
11 45.2 

14  58.6 

15  86.1 

16  6. 

2142.4 
3  6.9 
6  4.8 

11   5.9 

17  24.6 


1-721.3 
711. 

K4  5. 

-329.1 
259. 


22  56.2 

23  41.0 
2  2.4 
912.1 
9  49.21 


U   2.5 
14  67.6 
2129.8+ 
22  15.9+ 
9    0  24.7 

4  22.2 


-438.9-0.7281 

8-0.1572 

2-0.4079 

0-0.0823 

+1.1319 


13  60.0-414. 

17  69.2-015. 

18  40.0+024. 
2310.3+443.7 


514.( 
615.! 
-1134.1 
-1049. 
-1086.1 


222.9 

733. 

927. 

845. 

241. 


.7937 
.7460 
40.1268 
.1199 
.0683 


940 


9-0 
0+1 


0.6649140 

0.5713 

0.5738 

0.5752 

0.5756 


0.5779kO 

0.6785 

0.5836 

0.5870 

0.5882 


0.689440 

0.6911 

0.5917 

0.5922 

0.5932 


N. 


k-11 


.1631 

O.1360|f27-87 
0.1287 
0.1241 
0.1230 


-58 
-87 
[+49-16 
+90+19 
+  6-61 


.1152 
0.11341-55 
0.0940 
0.0792 
0.0732 


.0666 
0.0672 
0.0534 
0.0504 
0.0444 


463 

-11 

f58 
444 
f40 

f 


0.594440 

0.5949 

0.5953 

0.5962 

0.5964 


S. 


kW+11 
-73 


430-80 

490442 


+  1 
-71 

-13 

-16 


6-^2 


0+1 
2-0 
8-0 
1-0 


3-0 


.1813 
.7748 
.3016 
.7382 
.2111 


-0.2635 

.7217 
.5018 
40.5897 
.0822 


0-0 
1-0 


840 


-1.2724 
.9636 
.2697 
.2275 
.8614 


640 
840 
l40 


040 


+ 
+ 


287. 

320. 
+  586.8 
-1129. 
1-1054. 


8-0 


8+0 


943.7 
567. 
020. 
1  4. 
3  8.3 


.2648 
.9202 
1-1.2028 
.1812 
.9917 


9-0 


2-0 


kl.0866 
.2223 
.2741 
.4011 

40.2846 


440 
0+1 
4-0 


+  6  57.0  40.20381 0.5845 -0.1535 


0.696440 
0.5965 
0.5973 
0.597440 


.0168 
0.0159 
0.0068 

.0058 
0.5980I-O.0046 


0.69811-0 

0.5981 

0.5987 

0.5987 

0.5087 


0.6988-0 

0.5988 

0.5988 

0.5987 

0.5987 


.0364  f90+26 
0.0310  490 


0.0279 
0.0188 
0.0171 


.0057 
0.0058 
0.0222 
0.0240 
0.02451+24 


-9 
fl9 

-7 


0.59851-0.05391-63 

0.6979 

0.5977 

0.5967 

0.5956 


0.5941-0.1051  421-40 
0.5939  0.1066|f90l+27 
0.5932  0.1108 
0.5911  0.1286 
0.5909  0.1247 


0. 

0.5892 

0.5870 

0.5867 

0.5859 


5906-0.1268 
0.1333 
0.1436 
0.1447 
0.1479 


f44 
429 
490+47 


-6 

427 


-70 
-26 


413-41 


f81 


-21 


490+58 
+90+60 


-70 

[419-85 

-70 

-29 


.0319  421  -33 
0.0323  -  6-70 
0.0393  4  7  -50 
0.0407  479+13 
0.0418  441 


15 

-70 
0.06631490+85 
0.0695  452-7 
0.0819  450-11 
0.0945  490+26 


-44 
426 
-23 


-31 


+23 
-11 
-24 


-73 
-37 
-74 


426-37 


-74 


440-16 
487+50 
414-62 
460-17 

448-10 
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OCCULTATIOIfS,  1935: 


ELEMENTS  FOR  THE  PREDICTION  OF  O0C3ULTATIONS. 

SBFTBIfBER. 


Tbb  8fAB% 


Kanie. 


A^      Canori 

60        Cancn 

a       Cancri 

K        Canori 

209  B.  Canori 

222  B.  Canori 
(tf        Leonis 


g  Virginifl 

fiO  Vii^ifl 

a  Viiigijai8(5puw) 

.   h  Viiginis 

86  Vijgijus 

X  VirginiB 

8  libro 

a  LibTSB 

y  libna 

22  Libra 

26  Librae 

28  LibraB 
32  Librae 
34  Librae 

.   f  Librae 

47  Librae 

Q  Soorpii 

66  B.  Scorpii 

73  B.  Scorpii 

V  Scorpii 

88  B..  Scorpii 

V'  Ophiuchi 

X  Ophiuchi 

123  B.  Scorpii 

X31  B.  Scorpii 

68  B.  Ophiuchi 

81  B.  Ophiuchi 

29  Ophiuchi 
109  B.. Ophiuchi 
905  B.  Oi^iuchi 

16  G.  Sagittarii 

89  G.  Sagittuii 
64  B.  Sagittaru 
62  G.  Sagittarri 

.17  H'.SagiU»rii 
Y       :  Sagittarii  iyor.) 

85  B.Sagitliarii 

.  95  B.  Sagitteiii 

100  B.  Sagittarii 

187  B.  SagitlArii 

p  Sagittarii 

45  Sagittarii 


mk 


5.7 
5.7 
4.8 
5.1 
6.5 

6.3 
5.5 


5.6 

6.2 
1.2 
5.4 
5.6 
4.6 

5.3 
2.9 
5.3 
6.5 
6.3 

6.2 
5.9 
6.0 
5.6 
5.8 

2.9 
5.0 
6.4 
3.9 
6.4 

4.6 
4.9 
6.5 
5.5 
5.9 

6.1 
6.4 
6.2 
6.3. 
6.4 

6.3 
6.1 
6.4 
6.4 
5.4 

6!o 
5.7 
5.0 
6.4 
4.0 

6.0 


+1.79 
1.76 


Redlisfroai 

1990.0. 


Aa        A< 


+1.901-11.71+12 
1.87  11.8 
1.86  11.9 
1.82  11.9 
1.82  12.1 


hl2. 
12.0 


+1.82 

+1.84 
L89 
1.91 
1.981 
2.13 

+2.32 
2.32 
2.40 
2.41 
2.47 

+2.51 
2.52 
2.54 
2.55 
2.72 

1+2.78 
2.78 
2.77 
2.81 
2.80 

k2.89 
2. 87 
2.98 
2.98 
3.05 


V  9.3 

9.4 
8.9 
8.4 
8.2 
6.7 

6.6 
5.6 
4.6 
4.7 
4.5 


k3.43 
3.42 
3.42 
3.44 
8.45 


3.49 
3,49 
3.65 
3.68 

h3>0 


n 


2+11 


60.0 
+  9  24.1 

NEW 
-  8  33.5 

'9  54.3 

10  44.8 

9  45.3 

12  1.7 

13  0.3 

1-15  40.0 
15  42.7 
15  56.9 
16 10.6 
17  28.3 


4.3 
3.3 
3.1 
3.0 
2.2 


L6 
1.6 
0.8 

1.0 
0.6 


0.3 
0.5 
0.9 
L2 
1.9 


W.05+ 2.5 -J9  24.8 
3.06  3.1  18  46.1 
3.12  2.8  20  22.9 
3.33  7.6  .18  47.2 
3.39     7.4  2019.9 


9.3 
9 
9 
9.7 


'\ 


+3.46+10.6 


10.4 
10.6 
13.4 
14.8 


tlon. 


24,1 
1165.7 
12  9.^ 
1060.3 
1163.3 


h-17  62.2 
16  26.4 
16  20.2 
16  35.0 
19    8.9 


W9  35.3 
19  35.0 
18  7.7 
19 15.3 
18  19.9 


-19  51.1 
18 16.5 
2015.2 
19  46.3 
2016.9 


+  8.61-19  51.4 
18  41.> 
18^.4 
18  38.9 
18  53.6 


kl7  60.8 
18^^.6 
18  27.3 
18  51.6 
17  69.7 


+I4.ei-18  27.2 


At  OoHfuvQBcnrtir  B.  A. 


QraenwkH 
MeoaTJin*. 


d 


h 

666. 

9  43. 
10  48.6 
14  45.0 
1&S6.4 


6  + 

9-ai 


10  3. 
23  37.8 

MOON. 


Hoof 


h 

827. 
63.2 

hioco. 

-7  3. 
-613. 


2MJE->1.0606 
+  1 20.9<4O.6043 


8M>.6S84 

40:4«$8 

8|-0^72 

lH0.62t>9 

.5191 


7-0. 


14    3  32.7+  2  1.5-0.1360 


16 
16 


4  6.4 
1120.8 
15  0.2 
21  5.1 
12  40.7 

3  30.S 

3  36.2 

11   0.3 

11   5.6 

14  43.2 


+  234.1 
+  934. 
-1053 
-5  0.5 
+10  4. 


+1.1791 
.8246 
.8290 

+0.5938 
6860 


340 
5-0 


6-0 


0  25.5  40,2502 
0  30.7+0.2877 


17 


17  41.5 
21 10.3 
2218.6 
23  22.0,- 
9  43.6 


+ 

+  740.41-0.2958 

+  7 
+11 


45.5!-0,0592 
16.0+0.9603 


..sjn 


-  9  51.K+1.0952 
'  6  29.51-0.7867 

5 

4 

5 


23.4U.OO29 
22.11-0.8302 
39.21+1.1237 


23.9 


24.1 


14  87.8 
14  38.0 

16  45.9' 

17  43.4^1036.6 

18  59.6 


-  922.y-0.3696 


t% 


23  25.4 
049. 
711. 
7  49.0 

13  15.6 


-5 
-3 

224. 
+  3  1.5 
+  8 17.4 


l» 


W 


14  69. 

17  16.3 

18  37.1 
18  68.6 
20  64.5 


7  + 


958.2 
-1149. 
-1041. 
-10  57. 
-9  5.3 


217. 

4  21. 

.518.7 

6  64. 

7  10.9 


bl 

< 


10  21. 
1125. 
12  1.8 
518.8 
12  24.7 


5.8 


+1.0570 

4461-0.7382 

9+l.Ttel 

40.6104 

+1.0017 


3  52.( 
152.( 
1-056. 
0 
051.' 


rt40. 


.69!B3 

.5271 

i7044 

4l-0^4M)!6056 

180B 


3+ 


6  + 


?66. 

458. 
+  fe33. 
-J42. 
+  5  9.8 


+1.2696 


+10 
+10 
^1132.2-0.4590 


+L26611.0.5495 
0.5494 
0.5494 
0.5493 


+0,7140 


+0.0120 
.7589 
.9933 
.7021 

+1.0543 


7-0 
540 

3rO 


OM). 
9-0; 


7-0. 


0-1 


.1946 
ai28 
.4^ 
,1167 
40.7486 


2-0 
3^ 
6+1 


I229.1I+  614.2l+1.2614lO.64004O.0880lf72+56 


0.66S9 -0.16661+71 

0.6824 

0.5820 

0.6806 

0.6802 


0.6789  -OLinO 
0.5771  0.1768 


0.5525 


0.5524-0.1750 
0.5519  0.1682 
0.5517  0.1644 
0.5514  0.1579|f70 
0.5508  0.1391 


0. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 
0. 
0. 

0. 


5505-0.1189  442-22 
5505  0.1187  f44-20 
5503  0.1080  flo;-54 
5503  0.1078  f 23,1-39 
5502  0.1024  4.73+22 


0.544540 

0.6442 

0.5441 

0.5440 

0.5439 


2 

9 

1620|f36U31 


O.iaOSIfOl 
0. 

0.1667 
ai«77 


-0.1756 


-27I-79 

+78 


+26 -J4 


f81+38 
+80+11 
-14-90 

!-8 
l-8;-89 


5502-0.0979  f7343$ 
5501  0.0925  -19-90 
5501  0.0907  -^-90 
5500  0.0890  -23-90 
5497  0.0726  f 71  "437 


54951-0.0646 
0.0646 
0.0611 
0.0596 
0.0574 


0.5492 -0.0501  If  71 

0.5490 

0.5486 

0.5486 

0.5482 


0.54811-0.0239  If  181-36 
0.5479  0.0202  -25-90 
O.5478r-O.0178|f7O'+25 
0.545440,0230 
0.6452  0.0262 


.0351 
.0384 
.0399 
.0409 
.0429 


0.5434140.0480 
0.6433  O.049S|fUM3 
0.6432  0.0507 
0.6410  0.0774 
0.5400  0.0879 


Limit- 
ing Pai^ 
aueis. 


N.   S. 


k71-  3 
7-64 


f7l461 
f7l!459 
-4'-66 
f71+  5 
+  1,-59 


+30 
2l!-90 


0.0477 

0.0371  If  70 +12 
0.0360 
0.0269  If  701+26 


-21 1-90 
f70|+30 

[f68+4 

-  9'i-72 
-20;-90 

-  81-70 
flO-47 


■M 


3 
|f72 
f73 


-90 


-65 

+  7 
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FOB  THE  PREDIC?riiON  OF  OOCULTATIONS. 

SSPTl&MBKK. 


TamBrjotm 


At  CoHTUNcnoir  m  R*  A. 


T.lmit- 

IncPar- 

ulelB. 


NMne. 


54  S«gitt«4i 

e  Sa^Lttarit 

883  B.  Sagittartt 

g  Sagittarii 

16  B.  Oapriconii 

0  Oftprlcorm 
45  B.  Gapricami 
64  B.  Capricond  ^ 

16  B.  Aquarii 
p      ,  Aquarii' 

51  G.  Aqnarii 

17  Aquarii 
19        Aquarii 

(        Aquarii 
c^       Oapricomi 

d^  Capricoriii 

86  Aquarii 

44  Aquarii 

51  Aquarii 

K  AquJarii 

207  B/  Aquarii 

6  G.  Plseitm 

22  B/  Piflcinm 

K        PiBcium 

9      t  Piacinm       < 

16  Piscium 

X  Piflcmm 

22  '  Piscium 

25  Piscfum 
51  .  Piacium 

60  PLsciuitt 

62  Piacium 

5  '  Piscium 

c  '  PiacHun 

r  Ptactum 

54        C«fti 

26  B.  Arietis 
12  H^  Arietis 
29        ArietiB 

o        ArietiB 

o  Arietifl 
124  B.  Arietis 
145  B.  Arietis 


ii»g 


5.4 
5.2 
5.5 

5.1 
6.2 

3.2 
6.1 
6.0 
6.4 
4.5 

6.5 

6.3 
5.6 
4.8 
5.3 

6.3 
5.6 

5.7 
5.8 
5i2 

6.3 
6.2 
6.4 
4.9 
(6.4 

5.7 
4.6 
b^ 
6.2 
5.6 

6.2 
6.1 
4.6 
4.4 
5.6 

6.0 
6.0 
6.3 
6.1 
5^ 

5^ 
6.4 
6.5 


Redtwlram 

i«20.a 


Aa 


{43.78416 
8.73 
8.78 
8.77 
8.83 


+8^3+20.0*15  1.8 
3.86  21.1  13  59.5 
3.89  22.3  12  60.1 
8.88  22.8  1182.2 
8.92  23.6  1141.4 

(+8.92+24.0*10  55.8 

8.95  24.7     939.3 
8.9(  24.6  10  5.0 

8.96  25.5     812.4 
8.98  25.6     926.6 


+8.96+25 
4.00 
4.02 
4.08 
4.05 


+1. 

4.08 

4.13 

4.14 

4.13 


H4. 
4.15 
4.17 
4.16 
4.25 


4.26 
4.26 
4.26 
4.84 


A« 


ft 


.7 
16.9 
17.1 
18.2 
19.9 


.6 
26.6 
27.1 
27.3 
27.5 


06|4^.7 
27.8 
28.0 
28. 
28.01 


14+27.9 
27.6 
27.5 
27.5 
26.1 


251+25.8 
25.2 
25.2 
24.4 
21.7 


k4.80k20.8+1089.2 
4.83  19.9  1154.8 
4.35  19.5  13  5.8 
4.35  16.7  14  41.1 
4J34  15.5  14  58.7 

+4.32+14.9+1445.4 


tlon. 


Oreenwldi 
Mean  Time. 


kl6  28.4 
1618.5 
15  39.1 
1542.0 
15   1.9 


Hoar 


91  'SI  45.«* 

22  38.7 

23  9.7 
B8    615.6-* 

17  32.6 


h    E 
946 

-  8  5^41-0 
825. 
133 
923.4 


17  39.6 
S8    012.8 
826.2 
9  38.7 


8M>0M6 
.1388 
.8089 

31+0.0094 


4-0. 


17  52.5  + 


+  980.0+0.6416 

8  8.9+0.3618 

010.7+0.2452 

6H).6338 

^.4028 


S4    033.9 
141.8 


a59.( 
858.1 


2013.5+1114.9-0.0592 
-8S2.6-0.75S4 
-  726.8-0.1104 
7  58.4r  121.8-1.1132 

1135.4+  2  8.6+0.8340 


988.8 

6  54.1 
546.8 
514.1 
4  38.0 

k  3  57.8 
2  49.0 

hO  8.4 
0  49.5 
041.4 


1213.2;+  245.1 
20  43,7+11  0.1 


;1 


2^. 


.1523 

.3269 

86    3  dS.Or  618.41-0.2996 

*  255.6-0.2500 

+  3  38.51+0.3567 


7   7.2 


13  53.9 


86 


0+ 


1524.4+  5  6.1 
0  2.0,-1082. 
12  25.2  +  1 27. 
14   4.6+  3  8.1 
1413.8+  312.1 


140.0 
120.8 
2  29.6 
1 39.2 
631.3 

+  0 18.7 

6  52.2 

7  9.4 
7  28.0 

1144.3 


27 


1840.5+7  81. 
2124.7,+1010.1 
2 10.8  -  9 12. 
'  2  42.9--  841.9 
21 2l!o,+  9  20!l -0.8297  0.5588 


88    420.0 

4  44.6 

4  55.5 

1129.7 

2  54.6 


'754. 
-.  781.(W 

-  720. 
-059. 
--10  6. 


+0.636d  0.5368 


0.5389+0:1012  f23-^ 
0.5388  0:1004  +18U4 
0.5387  0.1031  K9h90 
0.6379 


2+1. 


2-0 
840. 
6-0 

9-0 
8^) 

1-0 


.0788 
.3240 
.1452 
.8467 
.0747 


.8459 
+0.01S4 

.2682 
+0.7176 


8-0 


0.5368 +0:1272  If 7] 

0.5363 

0.5357 

0.5357 

0.5354 


0.5353-^0. 

0.5353 

0.5353 

0.5355 

0.5356 


0. 

0.5400 
0.5429 
0.5433 
0.5434 


0.5454 
0.5469 
0.5470 


8140,6648 

+0.1790 

.0856 

.7838 

.9655 


5-0. 
5+0. 


0-0. 


9   1.6-  411. 

1247.1h084. 

14  9.5+  045. 

:80    315.81-1086. 

-     813.4!*  549.7 


8+1 


4^;  14.4 
+4.32+13.4 


16  9.7 
+15  334) 


11  9.9;- 289.7+0.6758 
1152.0-  219.2-0.6719 
1642.3+  220.4+0.5311 


.1492 
.4449 
.5594 
.2820 
+0.0775 


240 
3-0 
6-0 


0. 

0.S715 

0.5722 

0.5783 

0.5606 

0.5818 
0.5822 
0.5842 


N. 


0:1004 
0.1031 
0.1127 
0.1271 


427 -«5 
f70-  1 


0.13501+51 
0.1443  M5 

0.1456 

0.1540  |t56 


1563  +29-88 


0.1604 
0.1614|f  261-42 


0.1668 
0.1698  h«l 


-10-00 

f26 

-34 


0.5356  40.1703 1481|+36 

0.5362 

0.5368 

0.5372 

0.6882 


0.1765  fl6l-55 
0.1808 


0.1828 
01861 


+21 

+57 


5384I+0.1B68 
0.1899 
0.1925 
0.1927 
0.1927 


0jM«8|+0.1929 
0.1929 
0.1926 
0.1925 
0.1873 


0.i667«0.1888 
0JG69  0.1885 
0.5569  0.1884 
0.5698  0.1792 
0.5669  0.1662 


.5097  «0, 


^6 


-20 


a507 
0.1568 
0.1538 
0.1364 
0.1291 

40.1245 

0.1234 

40.1155 


+64 


S. 


0 
hl6 
-22 

-82 
-14 


-90 

+U 


418-54 


-51 

-16 


431-40 
455-18 

428^14 
-12 


-90 

h  1-^ 

12^^ 
[437-85 

+90 


+21-51 
V  5 
-11-84 

t«7+  3 


24 


+31-89 
+90+10 


-79 


+904^ 


^•7 


5-66 
LH20-45 


+40 


-2 

+72 


-23 


488 -ilO 


-^72 
+  3 


OOTOBEH. 


m    *  I  1   >*■ 


26  B..  Tauri 

33  B.  Tauri 

148  B.  Tauri 

162  B.  Tauri 

163  B."  Tauri 


6.4 
6.3 
5.9 
6.3 

5.8 


+4.22 


44.301+  9.9+17  34.4 
4.24  9.9  1616.8 
4.22  8.3  17  5.5 
4.19     7.5  17   4.4 


+  7.8+17  58.3 


4  54.9 

7    6.4 

12  43.0 

15  45.4 


-  954.3 

h  747.7 


-223.«+0.9146 


+  031.6 


1549.3+035.340.2874 


-0.2512 
+1.2668 


+1.1647 


0.5889  4O.OO40I421U9 
0.5897  0.0899  484+63 
0.5916  0.0792  490+29 
0.5025  0.0732  +90+51 


0.5025+0.0731 


51-8 
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FOR  THE  PKEa>ICnON  OF  OOCULTATIONS. 

OOrOBER. 


Tib  BtAV'a 


A*  Camivmantm  ai  B.A. 


aSels. 


Name. 


43        TMiri 

86  H^TMiit 

334  B.  Tauri  - 

68        Tauii 

t        Tauri 

119  H^  Tatiri 
282  B.  Tauri 
802  B.  Tauri 
t  Tauri 
812  B.  Tauri 

833  B.  Tauri 

m  Tauri 

I  Tauri 

107  Tauri 

351  B.  Tauri 

353  B.  Tauri 

119  Tauri 

120  Tauri 
872  B.  Tauri 

B.  D.+iomio 


57 

64 

x^ 
68 


OrioniB 
Ononis 
Ononis 
Ononis 
Ononis 


19  B.  Qemcnonni 
124  H^  Ononis 

71        Ononis 
292  B.  Ononis 

26  Geminomm 

74  B.  Gemi&ojmm 

110  B.  Gemtnonun 

41  H'.  Geminomm 

51        Geminorum 

X        Geminorum 

162  B.  Geminoram 
68        Geminomm 

1  Cancri 

2  B.  Cancri 
5       Oancri 

12  Oancri 
30  B.  Cancri 

27  Cancri 
29  Cancri 
84  B.  Cancri 


A' 
J* 
60 

a 

K 


Cancri 
Cancri 
Cancri 
Cancri 
Cancri 


gOOB.  Oancri 


IbC. 


5.5 

6.0 
6.0 
4.3 
3.6 

6.2 
6.4 
6.1 
5.1 
6.2 

6.3 
5.0 
5.2 
6.5 

6.2 

6.5 
4.9 
5.6 
6.1 
6.0 

4.5 
5.8 

5.1 
4.7 
5.7 

6J3 

5.7 
5.1 
6.5 
5^ 

6.2 
6.2 
6.0 
5.3 
3.6 

5.7 
5.2 
6.0 
6.0 
5.9 

6.2 

6.1 
5.8 
5.9 
6.4 

5.5 

5.7 
5.7 
4.3 
5.1 

6.5 


^.24l-i>  6.0|+19  24.0 
4.17  5.1  18  33.2 
4.16     4.5  18  51.6 

4.12  4.8  17  44.8 
4.16     4.1  19   0.3 

M.004^  4.0^7  51.0 

4.13  3.2  19  43.1 
4.06  2.4  18  35.5 
4.04^  1.9  1842.3 
4.04     1.3  1921.4 


Rad'ns  Cxom 
1930.0. 


Aa 


A« 


tt 


+3.99 


*  0.1 


3.98+  0.4 
4.00-  0.3 


3.98 
3.94 


+8.92 
3.82 
3.82 
3.87 
3.75 

1+3.74 
3.73 
3.68 
8.69 
3.63 


+3.60- 
3.57 
3.69 
3.52 
3.40 


-  1.4+19 


0.2 
1.3 


1. 

2SA 

2.2 

2.8 

4.4 


-  4.8+20 


4. 

4.6 

5.4 

5.5 

6.2 


+•• 

8.281 

3.24 

3.17 

3.15 


5. 

5.7 
6.3 
6.3 
8.1 


38h8. 

9.6 

9.2 

9.8 

10.3 


+3.08 
3.04 
2.89 
2.90 
2.88 

+2.79 
2.79 
2.67 
2.68 
2.63 


+2.57 
2.54 
2.49 
2.48 
2.42 


hll.4 
11.1 
12.5 
12.8 
13.0 

-12.4 
12.8 
13.1 
13.6 
13.6 


kl3.7 
13.7 
13.9 
14.1 
13.9 


+2.411-14.31+11 53.2 


tlim. 


OrMDwlch 
Mian  Time. 


+1941.9 
1882.3 
2018.8 
1945.4 
20   3.1 


44.0 
1832.1 

18  29.0 
20  25.1 

19  50.8 


15.7 
1944.0 

19  41.5 

20  8.4 
1948.5 


9+1842.0 
17  65.7 
19 11.0 
17  48.0 
17  43.3 


6^8 


16.7 
17  52.0 
16  47.3 
16  17.6 
1641.0 

+17  16.3 
1559.8 
16  0.1 
16  43.9 
1640.4 

+1352.3 
14  51.8 

12  55.0 
14  28.4 

13  31.7 

+12  57.9 
12  24.0 
1155.7 
12  9.9 
10  69.2 


d 
1 


h    m 
19 11.8 
2345 

135 

148. 


3  60.1H).9589|  0.59341+0.0668 
813 
958 
91+1011 


5  + 


0  + 


.1823 

6M).0281 

.1134 

3  3.61+11 23.6l-oi0991 


5  3.7 

554.4 

10  9.7 

1212.1 

13  38.1 


.4  + 


.0+ 


17  51. 

18  37. 

18  46!5|+ 229.1 
19 10.6 
2319. 


8  + 


1321.8 
13  35.3 
1659.6 
17 10.4 
2025. 


10  41.4 
1648.1 
16  62.1 
21 17.51+ 
2313.4 


Hour 


3+0. 


.1682 
hO.6884 
40.6234 

5755 


-1049.9+1 
952.1 

-  546.7 

-  349.1+0 
-226.4-0.0432 


137.0-0.2906 
220.9^0.8970 


258.2-0. 
652.6-0.5795 


9-4).2539 


0  0.7+  731. 
431.5+1162.1 
5  3.0-1187.61+1.011010 
5  4.3-1136. 
12  33.91-424. 


3-1136.4-0 


2-0 


6+ 


338 
325. 
0  8.9 
0  1. 
3  9. 


21   3.2+ 

2126.1  + 

2134.2  + 
013.6  + 
8  40.91-.  9  4.0hO.8017 


0. 

0.5974 

0.6974 

328010.6974 

0.6977 


-<0.8987 


0.8977 -M>.0058 

+0.961610.5077-0.0046 

.6977  0.0057 

0.5977  0.0058 

0.6972  0.i^l 


.9476 
.4740 


2-0 


.9116 
.3832 
-0.4356 
.8953 
.6744 


3-0. 


5-0 
1-0 


345.3+0.4215 

4  7.2+1.1879 
415.0-0.0878 
648.3+1.1945 


7  8.9+0.1846 

115.4+0.0650 

h  111.6+1.1526 


3  3.7 


+  455.2+0.7071 


6    451.2+1020. 
5  37.0+11  4. 
1520.3-834. 
15  68.2-257.1 

1713.2-  145.< 


2016.8 
21 13.7 

3  55.4 

4  42.7 
6  54.7 

10  58.2 
1235.0 

16  28.3 

17  34.7 
21 37.3 


21-0.4248 
.7708 
.3337 
.1515 
.2466 


2+0. 
3-0. 

8-1, 


+  111. 
+  2  6.1 
+  833. 

+  918. 
+11 25. 


839. 
7  6.1 
321 
217. 
136. 


22a0.0U'227.6hO.6466 


+1.2779 


3+1.2086 

+0.0785 

.1474 

.5451 

.0997 


0+1. 
7-0. 


8+0. 


4+0 


2+0 
2-0 
8+0 


0.6946 


N. 


0.0570 


0.5950  0.0638 
0.59601  0.0628 


0.6963 


0.6957 -lO 

0.5968 

0.5965 

0.5968 

0.6970 


69731+0.0186 
0.0170 
0.0167 
0.0158 
0.0067 


5972H>.0238 
0.0243 
0.0316 
0.0320 
0.0390 


0. 

0.6971 

0.5068 

0.6967 

0.6963 


0. 

0.5961 

0.5961 

0.5957 

0.6039 


0 

0.6917 
0.5017 
0.6904 
0.5698 


0. 

0.68761 

0.5841 

0.5839 

0.5834 


5822*0 


0. 

0.6819 

0.5793 

0.5790 

0.5781 


.0725  0.57651-0.1603 
+0.4023 
.2804 
.1342 
.4136 


5769 
5744 
5739 
5724 


0.0602 


0460 
0.0442 
0.0352 
O.0308 
0.0277 


6062H).O406 
0.04U 
0.0414 
0.0470 
0.0645 


59341-0.0686 
0.0807 
O.0608 
0.0893 
0.0930 


58791-0.10)8 
0.1047 
0.1213 
0.1223 
0.1244 


1292 
0.1307 
0.1407 
0.1418 
0.1448 


S. 


-22-71 
♦47-11 


+90-HI8 

+ao-26 

+90+^ 


+83+16 
+77+13 
+33-21 

+18-84 
+90+34 
18-70 

+171-37 

+ 


+21-31 
+90+40 
+90+43 
-22-70 
+  9    4o 

-19-70 
+14-41 
+11-46 
-18  -70 
-  3-66^ 

f63+3 
+90+57 


+31 


-25 


+90+57 
+90+23 

f42-16 
♦39-20 
+90+48 
♦80^06 
+90+15 

♦12-1^1 
f90+18 


+17 


-47 


-38-74 
-60-74 

^90+62 
MO -24 
44K)+41 
+  5-64 


+41 


-25 


0. 
0. 
0. 
0 


HO -26 
1524  f61-  9 


1572  +53 


1586  +28-39 


1632  t02 


0.5720-0.1642 


-16 
-39 
-9 

-75 
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FOR  THE  PREDICTION  OF  OOCULTATIONS. 

OOTOBER. 


TtaBtAm'B 


Av  CoMJUNUBUJi  nr  R.  A. 


Limit- 
ing Puw 
auels. 


Kane. 


222  B.  Oancri 

C0  LeoDis 

h  Leonb 

S9  B.  LeoniB 

ir  LeooiB 

14  SeoEtaiiitis 

155  B.  Leonia 

p^  LeoDifl 

p^  Leoots 

800  B.  LeoniB 


» 
22 

26 

28 
32 
d4 

47 


LibnB 
Libn» 
Libn» 

Libne 
Libno 
Libns 
libne 
Libm 


73  B.  Scorpil 

V        Scorpii 
88  B.  Scoipii 
^        Ophmchi 
X        Ophindu 


131  B. 

68  B. 
81  B. 
29 
109  B. 

192  &. 
805  B. 

16  G. 
39  G. 
64  B. 


Scorpii 

Ophiuchi 
Ophiuchi 
Ophiuchi 
Ophiuchi 

Ophiuchi 
Ophiuchi 
Sagittarii 
Sagittorii 
Sagittarii 


52  G.  Sagittarii 
17  H>.  Sagittaru 
Y        Sagittarii  («ar.) 
85  B.  Sagittarii 
95  B.  Sagittarii 

100  B.  Sagittarii 

187  B.  Sagittarii 

p  Sagittarii 

V  Sagittarii 

54  Sagittarii 

e  Sagittarii 

283  B.  Sagittarii 

g  Sagittarii^ 

16  B.  Ofl^iconii 

^  Gapricorni 

45  B.  Gapricorai 


6.3 
5.5 
5.2 
6.2 
r4.9 

6.3 
6.5 

5.7 
5.3 
6.3 


5.3 
6.5 
6.3 

5.9 
6.0 
5.6 
5.8 

6.4 

3.9 
6.4 
4.6 
4.9 

5.5 

5.9 
6.1 
6.4 
6.2 

6.3 
6.3 
6.4 
6.3 
6.1 

6.4 
6.4 
5.4 
6.0 
6.7 

5.0 

6.4 
4.0 
4.4 
5.4 

5.2 
5.5 
5.1 

6.2 
3.2 

6.1 


s 

+2.37 
2.30 
2.28 
2.15 
2.14 


f+2.10 -^13.8 +509.9 
2.03  14.0    6  5.8 

1.87  13.2    223.2 

1.88  12.7     023.7 
IM  12.6k  0  84.1 


1+2.14 
2.15 
2.20 


H6<I'Xl8f!fOBI 


Aa 


A9 


ff 


hl4. 
14.1 
14.3 
14.4 
14.4 


-  3.6  -15 


22-3.0-17 


+2. 

2.22 

2.23 

2.24 

2.36 

k2.40  + 
2.43 
2.41 
2.48 
2.47 

1+2.56 
2.61 
2.61 
2.61 
2.66 

k2.70  + 
2.84 
2.89 
2.93 
2.92 


1+2.92 
2.93 
2.95 
2.96 
2.99 

k2.98 
3.15 
3.18 
3.15 
3.24 


Appannt 
DeolDfr- 

tlOB. 


GlMDWldl 

Mean  Time. 


5+11 


60.0 
924.1 

10  3.0 
841.5 
825.5 


3. 

3.5 

8.2 


3. 

2.2 

2.0 

1.9 

1.0 

0.3 
0.1 
0.4 
0.8 

1.4 

2.2 

2.8 
3.3 
3.8 
3.6 

5.7 
7.9 
7.6 
8.6 
9.4 


1-9. 

9.6 

9.7 

10.6 

10.3 


+10.6 
13.0 
14.3 
15.0 
16.0 


If8.25+16.2hl618.5 
8.24  16.4  1589.1 
3.30  17.4  1542.0 
3.38  19.0  15  2.0 
3.38  19.0  15  1.8 

i4a.4£ -1^01-^18  60.5 


imw 


56.9 
16 10.6 
17  28.3 


52.2 

16  26.4 
16  20.2 
16  35.0 
19   8.9 

kl8  7.7 
19 15.2 
18 19.9 
19  51.1 
18 16.5 

kl9  46.3 
2016.9 

19  24.8 
1846.1 
2022.9 

kl8  22.2 
1847.2 

20  19.9 
19  51.4 
18  41.1 


5-18 


29.4 
18  88.9 
18  53.6 

17  50.8 

18  46.6 


K8  27.3 
18  51.5 
17  59.7 
16  6.1 
16  28.4 


d 
7 


b    1 
2   2.6 
6  43.7 
816.5+11 

19  57.4- 049.9H1.1353 

20  53.91+  0  4.61-1.0347 


8  + 


8 

9 


23  52. 

7  20. 

325. 

6  35.3 
11    1.2 


257. 
6+10  9.9M) 
533. 
+  837.9 
-11  5. 


0  + 


MOON. 


18  19  42.3  - 
19  47.6 
23  23. 


14 


2  20. 

547. 

655 

7  58.0 

18  14.1 


5  + 

2  + 


16 


112.8 

2  9. 

3  25.3 
7  48. 
912. 


16 


17 


16   8. 
21 32.4 
23  15.9 

131. 

2  51.8 


1215. 
3   6.4 
5   1. 

10  24. 

1228.7 


13  25. 

14  1.1 
1517. 

18  28. 

19  82. 


20  8. 

18  13  28.1 
20  36.21- 
2039. 

19  6   0.8 


80 


Hour 


h    n 
+  562.6 


-1 1894 

+1023.940!4995 

53.5M).4451 


4^ 


549.: 
544.1 
215.1 


7I-O.2O08 
.0354 
.0561 


540. 


8+1. 
3+1 


8+ 


1  + 


4-10 


51. 

537.9 
3  57.8 
146. 
029.01+1 


8961 
.6084 
.6860 
40.7803  0 
.3019  0 


9-0 


0-0 


035.31+1.19301 
355.6-0.6827 

5  1.0-0.897610 

6  1.8-0.7245(0 
8  2.4+1.2321 


5-0 


117. 
022. 
060 

5  5.61+1 

6  26.1 -0.61751 0 


340 

7-0 


3430 

.8278 

.2525 

1730 


2+0.7812  0 

+1.1239 

+0.1268 

.6818 

1175 


6-0. 


6  + 


-1.1868 


8+ 
8+ 


836.4 

1   l!7l-0.5703|0.5469M>.0231 

050. 

6  2. 

8  2. 


0+1 
640 


6-0 


4  + 


857. 

+  932. 

6+1046. 

9.6 

9  7. 


5-0 


0-10 


0-0 
1-0 


832. 

814. 

850. 

847.6 

016.2 


.1851 

.82491 

.3960 


.5724 
.3735 
.0488 
1-1.0630 
.0190 


340 


3-0 


.3068 
.2487 
.8789 
-1.2106 
+0.0797 


5|+1 
840 


6  54.3I+  1  8.0'-0.0129 

7  25.6+  138.3-0.6849 
14  34.4  + 

158. 
2   5. 


8  43.01+  2  9 


833.9+0.1331 
4  23.0+0.7512 
4 16.2.40.7627 

.2I+O. 


.4791 


57071-0.1680 
0.1726 
0.1740 
0.1834 
0.1841 


0. 

0.5690 

0.5685 

0.5646 

0.5642 


56341-0.1860 
0.1902 
0.1960 
0.1963 
0.1964 


0. 

0.5612 

0.5666 

5600 


5553 


55401-0.1078 
0.1077 
0.1023 


0. 

0.5539 

0.5540 


55401-0.0977 
0.0924 
0.0906 
0.0890 
0.0725 


0. 

0.55401 
.5540 
.5539 

0.5536 


0. 

0.55331 

0.5532 

0.5528 

.5627 


0.5466 
0.5454 
0.5460 


0. 

0.5447 

0.5444 

0.5438 

0.5436 


0.5434 
0.5398 
0.5383 
0.5383 
0.5366 


0. 

0.5362 

0.5350 

0.5333 

0.5333 


y 


N. 


-79 
-6 


-39 

^68 

+111-61 

-34-82 

-25-02 

+90+16 
-76 
-2-86 
f90+  8 
fl9-54 


+16 

+73 


28-34 


+73444 
-13-90 


-26 
-16 


6Q33M>.0610 
0.0694 
0.0573 
0.0499 
0.0476 


.5621H>.0«I8I+71|+  7 
0.5515  0.0267  +71+37 
0.5512  0.0237  +25>28 
0.5510  0.01991-171-04 
0.5606  0.0176 


0.5494-0  0017 


0.0263 
0.0351 
0.0384 


5448140.0400 
0.0409 
0.0430 
0.0480 
0.0497 


-12 
-1 

+17 
-43 


+0.0607 
0.07711+72 
0.0874  +73 
0.0875  -54 
Oa004  +31 


S. 


-48 

+2 


-90 
-90 


[+71401 

^f  3-57 
+71 

+ 
+71 


+13 
-51 
+43 

[-14-02 


+70+37 

-69-90 
-13-77 
+70+15 
+71+13 
-2-61 


-77 
-60 
-89 
-90 


+22^85 
+  4-55 


5364+0.1016 
0.1023 
0.1117 
0.1257 
0.1250 


-11 
+35 


+64 
+16 
-90 
-31 


+25-06 


-90 

-28 


0.532640.1336 


+75+  7 
+75+8 

400-0 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 


TBI  QSHR'S 


Name. 


84  B.  Capncond 

16  B.  Aquarii 
V        Aquarti 

51  G.  Aquani 

17  Aqutrii 

19  Aquiaii 

(  Aqutfii 

e*  Gapiicoini 

«?  Capricorni 

80  Aquarii 

138  B.  Aquarii 

44         Aquarii 

61        Aquarii 

K        Aquarii 

207  B.  Aquarii 

6  G.  Pisdum 

22  B.  Pisciam 

fc  Piscium 

9  Piscitim 

16  Pisdum 


X 
19 
22 
25 
51 

60 

62 

5 

€ 
X 


Piflcium 
PiBcium 
Piflcium 
Piflcium 
Pisdum 

Piscium 
Pisdum 
Pifidum 
Pisdum 
Pisdum 


54        Ceti 
26  B.  Arietis 
12  H^  Arietis 
29        Arietis 
o        Arietis 

a  Anetis 

124  B.  Arietis 

145  B.  Arietis 

26  B.  Tauri 

33  B.  Tauri 

148  B.  Tauri 

162  B.  Tauri 

163  B.  Tauri 
180  B.  Tauri 

43        Taoii 

86  H».  Tauri 
2S4  B.  Tauri 

68        Tauri 

c        Tauri 

119  W.  Tauri 

282  B.  Ttoud 


Mag-I 


Red  lis  from 
1920.0. 


6.0 
6.4 
4.5 
6.5 
6.3 

5.6 
4.8 
5.3 
6.3 
5.6 

6.4 
5.7 
5.8 
5.2 
6.3 

6.2 
6.4 
4.9 
6.4 

6.7 

4.6 
5.4 
5.8 
6.2 
5.6 

6.2 
6.1 
4.6 
4.4 
5.6 

6.0 
6.0 
6.3 
6.1 
5.8 

5.5 
6.4 
6.6 
6.4 
6.3 

5.9 
6.3 
5.8 
6.1 
5.5 

6.0 
6.0, 
4.3 
3.6 
6.2 


Aa 


Al 


k3.48 
3.47 
8.53 
8.64 
3.56 

143.57 
8.61 
8.64 
8.65 
8.70 

45.72 
3.75 
3.77 
8.82 
3.83 

+3.90 

4.00 
4.02 
4.01 
4.05 

44.06 
4.10 
4.12 
4.11 
4.29 

44.33 
4.35 
4.35 
4.39 
4.56 

44.56 
4.61 
4.64 
4.72 
4.74 

44.74 
4.79 
4.77 
4.84 
4.79 

44.80 
4.78 
4.82 
4.78| 
4.86 

44.80 
4.81 
4.77 
4.80 
4.76 


n 


+21.3 
21.8 
22.6 
23.0 
23.7 

+23.6 
24.7 
24.6 
24.5 
25.8 

+26.5 
26.4 
26.6 
26.8 
27.1 

+27.4 
27.9 
28.0 
28.0 
28.1 

+27.7 
28.0 
27.8 
27.6 
26.8 


+26. 
26.0 
26.0 
25.3 
23.1 


+21. 
21.2 
21.0 
18.2 
16.9 


+16 
16.0 
14.7 
11.1 
10.9 

9.8 
8.4 
8.3 
7.6 
7.1 


5. 

5.3 

5.5 

4.9 

4.5 


M  l44.8li4-  3.9ifl9  43.1 


Apraront 

tion. 


-12  50.1 
11 62.2 
1141.4 
10  55.8 
939.3 

klO  5.0 
812.4 
9  26.6 
9  38.3 
6  54.1 

5   6.5 

5  46.8 
514.1 
4  38.0 
3  57.8 

2  49.0 
0  8.4 
0  49.5 
0  41.4 
140.0 

120.8 

3  3.0 
2  29.6 
139.2 

6  31.3 


0  + 


618.7 

6  52.2 

7  9.4 
7  28.0 

1144.3 


9+10 


39.2 

1154.8 

13  5.8 

14  41.2 
14  58.7 


2+14 


45.5 

16  9.7 

15  33.0 

17  34.5 

16  16.8 

+17    5.5 

17  4.4 
17  68.3 
17  7.7 
19  24.0 


9+18 


33.2 

18  51.6 
17  44.8 

19  0.3 
17  61.0 


At  Ck>irJt7Nonoir  or  E.  A. 


Oreenwldi 
Mean  Time. 


(1    h     m 

SO  17    2.0 

18 15.4 

91    235.1 

4  57.8 

9  21.3 


Hoar 
Angle, 


h    n 
+101S.1 


40.3677 


93 


1030.1 

16  61.2 

20  30,7 

21  9.0 
545.2 

10  32.1 
12  43.8 
16  15.0 
23  5.3 
0  36.5 


+1124.2-0.5253 
-4  31 .3  40.5104 
-212.940.0451 
+  2  2.^-0.66*5 

+  3  9.3-0.0097 
+  918.S-1.0206 


^11  8.2 
-1031.1 


94 


917. 
2144.2 
23  23.8 
23  33.1 

4   0.2 


7  + 


031.4 
-11 25. 
-948. 
-939. 
-521. 


6  44.5 

8  50.0 

1130.5 

12    2.6 

96    6  35.7 


13  31.1  + 

13  55.4  + 

14  6.2 
20  36.01+ 

96  11  47.4 


97 


17  47.7 

21  28.8 

22  49. 
11  38.5 
16  28.9 


98 


19  21.0 

20  2.1 
0  44.9 

12  37.8 
14  45. 


99 


2012. 

2310.1 

23  13.9 

2 '4.8 

2  30.7 

6  66.6 

8  43.1 

8  56.6 

10   9.1 

12   6.9 


-21O.5-0L2408 


227.7 
435 
8  0 
922.1 
753.7 


4-0 
2-0 


3-0 
9-0 
8-0 


2-0 


242.1 

040.6 
154. 
225. 
337. 


3  4. 

327.8 

338. 

964.8 

034. 


+  622.1 
+  955.3 
5+1113.01-0 
-026. 
+  413. 


+  659.2 


+  7  38.8-0.6887 


-11 49.2 


40.9308 
+1.2497 


-1.3339 
2188 
1719 
+0.4304 
-O.0073 


40.3885 
.0921 
.7947 
.6230 
.7978 


40.0632 
-1.3262 
2272 
.7561 
.8028 


8-0 
840 


2-0 


340 


.6981 
40.1946 

0687 
40.7896 

9592 


2-0 


5-0 


+1.1321 

40.4314 

,5642 

.2983 

.0543 


0-0 


640 


40.6437 


6  + 
9+ 


-0  23.7-0.2819 
139.1+1.2158 


6  53.6 
+  943. 
+  947. 
Ull  28.3 
-11  3. 


648. 
6  5. 
4  52.8 
343.1 
161. 


40.4973 


40.8654 
.1109 
.2152 

+1.2613 
.9869 


9|+1 
540 


4-0 


0+0 


8-0 


12  65.9U  1  8.71-0.7239 


.1379 
.0705 
+1.0563 
-0.1411 
.1104 


0+1 


0.5317+0 

0.5316 

0.5312 

0.5311 

0.5311 


0.5311H) 

0.5312 

0.5314 

0.5314 

0.5321 


0.5327  40 

0.5330 

0.5336 

0.5349 

0.5352 


0.5445M) 

0.5453 

0.5465 

0.5467 

0.65651 


0.559240 

0.5594 

0.5595 

0.5631 

0.5719 


0.5764140 

0.5776 

0.5784 

0.5858 

0.5886 


1426  ^62 


0.1439 
0. 
0. 
00684 


1622  +64 
1644  *S5\ 


.1604 
0 

0.1677 
0.1682 
0.1744 


Limit. 


afi^. 


N. 


S. 


-16 
2-71 
-7 


4%|-83 
-  4t-«4 


+32-86 

1648  -426-90 

+81  +18 


+81 


+21^60 


-63 


.1774 
0.1787 
0.1807 
0.18421+62 
0.1848 


-78 


+23-48 

+25»-46 

--12 

+35^86 


0.637440.1881 
0.5412  0.1910  +30-41 
0.5417  0.1912 
0.5418  0.1913 
0.6434  0.1916 


+60 


+46 


-14 


9-90 

2-79 

9r-89 


.1917  +39 
0.19171-58 
0.1915 
0.19151+901+  6 


0.1870 


1837  +89 +  4 
f47;-24 


1834  +32 


0.1835 

0.17941+901+11 
0.1668 


1606  +90+38 

+63Ur 

+  4-67 


0 
0 
0 
0.1d02|fd9 


.1563 
.1647 
.1376 


0.6900+0.1256 
.1246 


0.5904 
0.5927 
0.5982 
0.5990 


0 
0 
0 
0 


0.6010+0, 
0.6020'  0 
0.6020  0 
0.60281  0 


0.6030 

0.6041 
0.6045 
0.6046 
0.6048 
0.6052 


0 


0799 
0739 
0738 
0679 
0670 


-82 
k-231-49 


-  9:-84 


2^ 

+11 
k20L79 


[+19-16 
-25 

+84+8 
-  3-73 
1166  +69:+  1 
0949  +20-41 
0906  +90+55 


+90+26 
+90+45 
4491-11 
+83>465 
-24:-71 


40.0575^-14 
0.0637  If  32 -25 
0.0632  +90+43 
0.0606  +27-29 
0.0463  +90+48 


0.6M8t40.0445 


U  61-71 
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EUSMENTB  FOR  THF  FBBDICnON  OF  OGCULTATIONS. 


TMMBmM% 


At  CaNnmonnr  w  R.  A. 


Limit. 

Ins  Par. 

allels. 


Neme. 


802  B.  TBori 
t  Tfluri 
ai2  B.  Tsuri 
333  B.  Tauri 
.  m       Tauri 


I 
107 
351 
353 
119 

120 

372 


57 
64 


B. 
B. 


B, 


Tauri 
Tauri 
Tauri 
Tauri 
Tauri 

Tauri 

Tauri 

B.  D.+19^1110 

Orionis 

Orioma 


OrioniB 

X-       Ononis 

68        Oriouifi 

19  B.  Geminorum 

124  H^Orionia 

71        Oricmia 
292  B.  OrioniB 
26        Qeminonim 
74  B.  G^aiiaomm 
110  B.  GamiBorum. 

41  H^Gemiaeram 


Mkg. 


6.1 
6.1 
6.2 
6.3 
•5.0 

5.2 

6.5 
6.2 
6.5 
4.9 

5.6 

6.1 
6.0 
4.5 

5.8 

5.1 
4.7 
5.7 
6.2 
5.7 

5.1 
6.5 
5.2 
6.2 
6.2 

6U) 


M.74{+  2.91-1-18 
4.73 
4.75 
4.72 


M.73I 
4,71 
4. 

4.67 
4.58 


Eediisfrom 
19S>j0l 


Aa 


2.8 

.1.7 
0.4 

4.7Uf  0.5^ 


68- 


k4.48- 
4.50 
4.44 
4.40 
4.38 


44.41 
4.34 
4.22 
4.21 
4.U 


^ 


H 


0. 

O.Oi 
1.3 
1.4 
2.4 


0420 


-Hft.58-  2.5|4l6 
4.64     3.0 
4.54     5.0 
4.54     5.4 
4.53     5.2 


6.1 
6.3 
7.1 
6.9 
6.8 


-7. 

7;5| 

9.6 

10w2 

11.4 


M.08 -11.11+16  47.3 

•    1 


Apigtrent 

I>6i9iua* 

Hon. 


OreenwMi 
Mean  Time. 


18  42.3 
19^.4 

19  41.9 
18  32.3 


d    h    m 


f»  17    3.4^+  2  54.6 


Hour 
An^, 


h    m 


19  2.4+448.1 

20  26.1+6   9.! 
80    0  32.5+10  5. 

1 16.91+1048. 


8+0 
2-0 
7-0 


18.8 

19  45.4 

20  3.1 
19  44.0 
18  3^.1 


125.1+1066. 
1  49.6+11 19.6M) 

5  52.2-847. 

6  82.0-8  9.1 
10  56.0-355. 


29.0 

20  25.1 
19  50.8 
2015.7 
1944.0 


1126. 
11  28.0 

18  46.8 

19  33.5 
19  46. 


7  + 


kl9  41.5 
20  8.4 
19  48.6 
18  42.0 
17  66.r 


23   6.5  + 

2317.0 

81    2  27.8 

3   4.8 

d!27.2 


4+19 


11.0 
17  48.0 
17  43.3 
1816.7 
17  £2.0 


3^ 

611 

14  29. 

16  27. 
2226. 


I 

3 


22  32.4 


340 
2-0 


.9360 
.8724 
.6220 
L-0.3004 
.9001 


4-0 


326.2 
825.: 
836.: 
421.( 
433. 


745 
+  755 
+1058. 
+11 34.3 
+11 55.8 


-1186. 

-926. 

—  128. 
6+025!4 
41+  6 12. 


+0.5699 
.5219 
.0895 
.3350 
.8380 


8+0 

3+0 
1^ 
2-0 
0-0 
6-0 


.9874 
*5210 
.9541 
.4313 


5-0 


.4837 
.9388 
.7208 
+0.3642 
+1.1232 


6-6 

8-0 


6-0 


.1401 
.1298 
.7409 
+0.0405 
.0100 


6+1 
4+0 


2+0 


+  616.0+1.0900 


0.6059 
0.6061 
0.6062 
0.6064 
0.6065 


0.6065+0 

0.6065 

0.6065 

0.6064 

0.6062-0 


.0166 

0.0157 

0.0066 

+O.0051 

.0049 


0. 

0.6061 

0.6051 

0.6050 

0.6049 


0.6042H) 

0.6042 

0.6034 

0.6033 

0.6031 


0.6031 
0.6024 
0.5997 
0.5989 
0.5965 


N. 


+0.0354 


+77 


0.0310  +72+10 
0.0278  +30 
0.0186 
0.0169 


-21 


6061M).0061 
0.0061 
0.0226 
0.0243 
0.0248 


+12 


-23 

+17-38 
+90+^ 


-70 


rfl6-40 
0-59 
+19-34 
+90+35 

+90+39 
-251-70 
+  61-51 
-22 


+11 


.0322 
0.0325 
0.0395 
0.0409 
0.0417 


-21 


-70 
-44 


8-48 


-70 


-6r71 
+59+  1 
+90+50 


-O.0420 
0.0476 
0.0652 
0.0692 
0.0613 


+27 
+90 


-28 

+50 


0.5965-0.0815 


+39 
+37 

+90 


+90+19 


-19 
-22 

+43 


NOVEMBER. 


1 

5.3  +4.00-12.0+16  17.6 


51 


Gexninonini 


X        Geminaruin 

162  B.  GenunoTum 

68        Geminorum 

1  C^ncri 

2  B.  Cancri 

• 

5  Cancri 
12  Cancri 
"30  B.  Cancri 
27  ^Cancri 
29        Cancri 

U  B.  Cancri 
-.4*  Cancri 
A^  Cancri 
60  Cancri 
o        Cancri 

K  Cancri 
209  B.  Cancri 
222  B.  Cancri 

0)        XjOonis 

h        Leonid 

89  B.  Leonis 


3.6 
5,7 
6.2 
6.0 
6.0 

5.9 
6.2 
6.1 
6.8 
5.9 

6.4 
5.5 
5.7 
5.7 

4.3 

5.1 
6.5 
6.8 
5.5 
5.2 

6.2 


+3.981-12.5+16 
3.92  13.8 
3.87  13.5 

3.72  15.3 

3.73  15.6 


+3.71 
3.61 
3.61 
3.47 
3.48 

+3.44 
3.37 
3.83 
3.27 
3.26 

+3.18 
8,18 
3.14 
3.05 
3.03 


1-15. 
15.4 
15.8 
16.2 
16.8 

-16.8 
17.01 
17.1 
17.31 
17.6 


8+16 


kl7. 
18.0 
18.2 
17.7 
18.0 


U 


+2.86kl8.2 


40.9 
17  15.2 

15  59.8 

16  0.0 
16  43.9 


40.4 

13  52.2 

14  51.8 
12  54.9 
14  28.3 

+13  31.6 
12  67.8 
12  24.0 

11  66.7 

12  9.8 


5+10 


59.2 

1163.2 

11  49.9 

9  24.1 

10   3.9 

+  8  41.5 


I    2  54.1 


+10  27.7 


4  48.6-1142.3+0.6483 
-  621.1-0.4770 
4+0.7126 
4-0.3861 
-1.2012 


10  22.6 

11  8.0-  537. 

20  46.6+  339. 

21  24.41+  4 16.8 


+ 
+ 


823.5+1.1525 


22  38.91+  527.5 

141.7 

2  38.4 

919.2 
10   6.4-  7  30.3-0.5963 


12  18.4 

16  22.2 

17  59.1 
2163. 
22  59.8 


8 


3   3.7 
3  56. 
7  30.7 

1214. 

13  47.8 


4    136.7 


918.1 
S  15.(/ 


+1.2152 


0.5946-0.0899 


0.59371-0.0936 
0.1038 
0.1051 
0.1215 


-1.2960 


0.5910 
0.5907 
0.5856 
0.5854 


+0.0254 
+1.0041 


2  + 


623.2 
128.2 
0  5. 
351. 
455. 


3+0 
0+0 


2-0 


7  + 


850. 

941. 

1-1051.9 

618.2 

1-447. 


2- 


+  636.8 


-M}.0481 
+0.0217 
.3519 
.2310 
.1837 


5+0 


6-0 


.8668 
.6961 
-1.2306 
+0.4548 
.4924 


8-0 


-1.1834 


0.58481-0.12451-64 
0.5832  0.1293  +90 
0.5828  0.1307  +37 
0.5792  0.1405|f90 
0.5788  0.1416 


0.5777M) 

0.5755 

0.5747 

0.5727 

0.5721 


0.5701 
0.5696 
0.5679 
0.5657 
0.5650 

0.5600 


+14-51 
0.1226  M4 -74 


.1445 
0.1498 
0.1518 
0.1566 
0.1578 


M).1623|4^ 
0.1632 
0.1668 
0.1713 
0.1727 


0.1816 


+90+55 


+85+11 
+  9 
+90 


-3 
-45 
65 
k-  9-65 


-55 
+14 


-73 
+44 
-27 
+36 
-69 

-27 
-30 
-11 
-19 


39 
+37 
+58 
+49 
+25-42 


12 

-79 
-79 
-8 


-38-82 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONa 

NOViaiSBE. 


TBxflltfrtI 


At  Cohjumuimi  ni  K.  A. 


IncTM 


Name. 


T  Leonifl 

14  8extftnti0 

155  B.  LeoD]0 

p*  LeoniB 

p^  LeooiB 

859  B. 
S88B. 


431  B. 
78  B. 

162  B. 
200  B. 

/ 
319  B. 


^ 


LeoDifl 
Leonifl 
Leonu 
Vizgink 

VirgiiiiB 
Viigiiiis 
Virgiius 
Vizginis  , 
Viiginis 

Viiginis 

ynifprnaiSpiea) 


68  B.  Opfaioclii 

81  B.  Ophiuchi 

29  Ophiuchi 

109  B.  Ophiuchi 

192  B.  Ophiuchi 

905  B.  Ophiuchi 

16  G.  Si^ttaiii 
39  6.  Sagittarii 
64  B.  Sagittarii 
52  G.  Sagittarii 

17  H>.  Sagittarii 
Y  Sagittarii  (var.) 
85  B.  Sagittarii 
95  B.  Sagittarii 

100  B.  Sagittarii 


187  B. 
p 

V 

54 
e 

283  B. 

9  ^ 
16  B. 

45  B. 

84  B. 
16  B. 

V 

51  G. 
17 


Sagittarii 
Sagittarii 
Si^ttarii 
Sagittarii 
Sagittarii 

Sagittarii 

Sagittarii 

Caprioomi 

Caprioomi 

Caprioomi 

Capricomi 

Aquarii 

Aquarii 

Aqiiarii 

Aquarii 


19        Aquarii 


4.9 
6.3 
6.5 
6.7 
5.3 

6.3 
6.3 
4.5 
6.2 
6.5 

6.2 
6.3 
6.0 
4.8 
6.3 

5.6 
6.2 
1.2 


5.9 

6.1 
6.4 
6.2 
6.3 

6.3 

6.4 
6.3 
6.1 
6.4 

6.4 
5.4 
6.0 
5.7 
5.0 

6.4 
4.0 
4.4 
5.4 
5.2 

5.5 
5.1 
6.2 
3.2 
6.1 

6.0 

6.4 
4.5 
6.5 
6.3 

5.6 


k2.84l.18.2H' 
2.79  17,4 
2.69  17.7 
2.46  16.6 
2.461  15.8 


•f2.42 
2.40 
2.37 
2.37 
2.27 


k2.17  ^0.6 -8  83.5 
2.18  10.3  9  54.3 
2.16-9.5  1044.8 


IBBOJlk 


Ao 


1-16. 

15.2} 
15.3 
14.8 
13.1 


^2.21 
2.21 
2.20 
2.22 
2.18 


1-13. 
12.8 
12.5 
11.9 
12.0 


1+2. 
2.41 

2.45 
2.45 


+2.54  + 
2.58 
2.60 
2.59 
2.59 


+2.59 
2.61 
2.60 
2.63 
2.63 


+2.751+12 
2.78 
2.75 
2.82 
2.83 


+2.82+15 
2.87 
2.94 
2.95 
2.98 


Al 


8  + 


0  84.0 
I-  1 15.8 
023.2 
159.9 
516.7 


42k  B.4 
3.8 
4.2 
4.2 
5.9 


8.1 
8.0 

8.8 
9.4 
9.6 


h9.7 
9.8 
10.5 
10.4 
10.6 


.7 
13.9 
14.5 
15.4 
15.6 


k3. 
3.041 
3.11 
3.11 
3.14 


.7 
16.6 
18.0 
18.1 
19.1 


04+20.1 
20.6 
21.2 
21.6 
22.4 


i+3.161+22.2 


tkm. 


Qiwawkh 
IfeanTime. 


825.4 

5  50.9 

6  5.7 
2  23.1 
021.7 


410.6 

4  86.9 

5  23.7 
7  33.5 
5  52.0 


NEW 

1-20 16.9 

19  24.8 
18  46.1 

20  22.9 

18  22.2 

kl8  47.2 
2019.9 

19  51.4 
18  41.1 
18  29.4 


kl8  38.9 
18  53.6 

17  60.8 

18  46.6 
18  27.3 

kl8  61.5 
17  69.7 
16  6.1 
16  28.4 
16 18.5 

kl5  39.1 
15  42.0 
15  2.0 
15  1.8 
13  69.5 

[-12  60.2 

11  62.2 

11  41.4 

10  65.9 

9  89.3 

UlO   6.0 


Anile. 


d    b    m      h    _- 
4    2  84.0+732.1 
5  85.8+1027. 


18   9.8-613.^ 

6    9  85.8-1027.1 

1249.8-720.1 


17  20.1 
19  82.2 
23  50.' 
0  82.: 
17  40.1 


2+ 


012. 
2  0. 
428 
5  89. 
9  88.3 


288.81 
439. 
7  2. 
810. 
kll  68.1 


8  + 
7  + 
2  + 


19  41. 
2015.4 
8    8  87. 


0- 


214.: 

k  141.' 

527.( 


9  + 


MOON, 


18 


5  25. 

7   8. 

9  24. 
1044.1 
20   6.8 


7+. 


8  + 
1  + 


18  10  53 

12  48 
1810 
2014 
2110 


5 
5 
1 
7 


14 


2146. 

23  2. 
212 
316. 
3  52. 


16 


21 11.9 
4  20. 
424 

13  47. 

14  40. 


16 


17 


1  6.7 

2  20J 
10  46 
1311. 
17  89.1 


240 
4-0 
9-0 
240 

8-0 


2  67.81-0.8899  0.6488hO.1987 
060.8+1.1611  0.5486  0.1986 
319.0-0.5966  0.6479  0.1932 
869.540.9623  0.5478  0.1981 
324.9+1.1213  0.5466  0.1882 


1.2667  0. 
Ohl.1291  0.6466 
2-0.7699  0.6466 
41+1.3102  0.5466 

1.1976  0.5468 


7-0 
4+1 
040 


4  8. 
642. 

763. 
+  9 11. 
545.71 


1+1 


,41+888 
+1024 
-823 
-624 
-529 


3|-  4  55.0H).3867 

6-841 

.6-037 

.7+024 

.9+059 


[-  6 14. 

041. 

044.6 

950. 

8kl042. 


7  + 

0  + 

1  + 


2+11 


1612. 
22  23. 

9  52. 

9  59. 
16  41.01+11 54.9UO 


5  + 

6  + 


0- 
6  + 

4  + 


1.0621 
8604 
.6611 
.7235 
.7662  0 


.1177 
.2127 
.8647 


840 
6-0 
0+1 


.1186 
.1205 
.6391 
.1115 
1.1959 


.1  -0.6814 
.5  +1.1752 
+0.8138 
.3  -0.4079 
.4-0.5856 


.11-0.0618 
.2-1.0781 
.840.0052 
.8-0.3212 


0+1 


440 


3+0 
3-0 


.2388 
.8619 
1.2334 
.0583 
.0349 


-0.7095 


12.8 
649!4)40.1099i0 
618. 
525. 

54. 


840 
640 


.7286 
.7401 
.4638 


4+0. 


1-355. 

243. 

628. 

748.6l40.0183|0 
r-n  51.7  -0.6973 


4-0 
1+0, 


3302 

6587 
4822 


6696H).1822 
0.1841 
0.1870 
0.1934 
0.1987 


0. 

0.66841 

0.6658 

0.6602 

5496 


N. 


1+90+13 
Or-80 


8. 


64661-0.1852 
0.1842 
0.1828 
0.1821 
0.1706 


+90+6 

+181-66 
+891+84 
+  3f-77 
+89+19 
+85+32 


-46 


-8-90 
482456 
-40l-90 


0.6474  -0.1723I+27H3 
0.5474  0.1718  f81  +6 
0.5481  0.1666  f80+13 


0.6587  -0.0209 
0.5535  0.0239 
0.6683  Oi»01 
0.6631  0.0178 
0.6619 -O.0018 


••70+97 
+25-29 
-17-85 
+704^ 
-60-90 

-14-78 


0.6491kO.QS81 
0.5487  0.0263  4-701+43 
0.5475  0.0351  ^71  +12 
0.5470  0.0384  -3-62 
0.54681  0.0399  -12  -78 


0.5466|40.0409l.  1  -61 
0.5463  0.0429|fl7|-39 
0.5466  OA 
0.6468  OA 


0.5451 


0.5406  40.0770|472|+61 

0.5386 

0.5386 

0.5361 

0.53591 


18  49.01-10  43.9L0.O430I  0.6263140.1679 


UVKf     90  ^Wf 


0.6367|40.1020  -13-90 
.8339  0.1112  «34t-90 
0.5313  0.1251  f75+  6 
0.6312  0.1262  f75+  6 
0.6298  0.1827  +68-11 


k51 
0 


0.628440.1415 
0.6282  0.1^7 
0.6271  0.15081+62 

.6268  0. 
0.6263  0.1669 


0496  f  21  -86 
0.0606  f  3-56 


0.0872 
0.0872 
0.1001 
0.101S|f24|-38 


473+16 
-66-90 


-17 

-74 

-9 

16901+33-36 


-6-90 
+901-38 
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NOVSilBEB. 


Tm  8tAB^ 


At  OoMnmocKnr  m  R.  A. 


Limit- 

IncPar- 

aueto. 


Mtfne. 


Aqiuyni 
Gtpricomi 
Oaprioomi 
Aqvarii 


90 
44 


51  AqnaiJi 

K  Aqiutfii 

207  B.  Afitutfii 

6  G.  Piaciiiiii 

22  B.  PiBdam 


K 

9 
16 

X 
22 

26 

51 

60 

62 

S 


Piflcium 
PiBdun 


FiBckun 

Flsdurn 
Fisdum 
Pisdum 
Piadum 
Fisdum 


c        PiBdtim 
T        PiBdum 
54        Ced 
26  B.  Arietifl 
12  H'.  Arietis 

29        AiietiB 

0  Arietis 
€■        Arietis 

124  B.  Arietis 
145  B.  Arietis 

26  B.  Tauri 

83  B.  TiLuri 

148  B.  Tauri 

162  B.  Tauri 

163  B.  Tauri 

180  B.  Tauri 
43  Tauri 
85  H».  Tauri 

234  B.  Tauri 
68        Tauri 

c  Tauri 
119  H>.  Tauri 
282  B.  Tauri 
302  B.  Tauri 

i        Tauri 

312  B.  Tauri 

333  B.  Tauri 

m        Tauri 

1  Tauri 
107        Tauri 

351  B.  Tauri 


4.8 
5.3 
6.3 
5.6 
5.7 

5.8 
5.2 
6.3 
6.2 
6.4 

4.9 
6.4 
5.7 
4.6 
5.8 

6.2 
5.6 
6.2 
6.1 
4.6 

4.4 

5.6 
6.0 
6.0 
6.3 

6.1 
5.8 
5.5 
6.4 
6.5 

6.4 
6.3 
5.9 
6.3 
5.8 

6.1 
5.5 
6.0 
6.0 
4.3 

3.6 
6.2 
6.4 
6.1 
5.1 

6.2 
6.3 
5.0 
6.2 
6.6 

6.2 


1^.21 
3.24 
3.25 
8.81 
3.87 


1+3. 
3.47 
3.49 
3.57 
3.72 


3.741 
3.78 
3.81 
3.88 


43.884Ji6.44' 

4.14  26.2 

4.21  25.3 

4.23  25.4 

4.24  25.4 


RedlisfNiii 


Aa 


I 


k23.8 
23.0 
23.0 
24.3 
24.9 


41N^.2- 
25.3 
25.7 
26.0 
26.6 


74k26.8 
2^.8 
27.0 
26.5 
26.7 


144.301+24.7  4  7  28.0 
4.56  23.2  1144.3 
4.60  21.7  10  39.2 
4.67  21.2  1154.8 
4.71  21.1  13    5.8 


44. 

4.92 
4.94 
4.99 
5.01 


145.15+11 
5.12 
5.17 
5.18 
5.22 


k5.28 
5.23 
5.30 
5.26 
6.26 

1+5.28 
6.28 
5.27 
5.30 
6.28 


AS 


ft 


881+18.4 
17.2 
16.4 
16.4 
14.9 


11.0 
9.4 
8.4 
8.4 


[+6.19+  7.5+17 
5.28     7.4 

6.26  6.0 

5.27  5.4 
5.23     6.3 


4. 

4.3 

4.0 

2.6 

2.0 

1.5 
0.1 
0.0 
0.3 
0.3 


+6.28-1.7+20   3.1 


jPSGUDft- 

tkm. 


MeanTlDM. 


812.4 
926.6 
988.4 
6  64.2 
546.8 

514.1 
4  38.0 
3  57.8 
249.0 
0   8.4 

0  49.6 
0  41.4 
189.9 
120.8 
229.6 

189.2 
6  31.3 
618.7 

6  52.2 

7  9.4 


+14  41.2 
14  58.7 

14  45.5 
16   9,7 

15  33.0 


5+17 


34.6 

16  16.8 

17  5.5 
17  4.4 
17  58.3 


7.7 
19  24.0 
18  33.2 
18  61.6 
17  44.8 


9+19 


0.3 

17  51.0 
19  43.1 

18  35.5 

18  42.3 

+19  21.4 

19  41.9 

18  32.3 
2018.8 

19  45.4 


d 
18 


19 


81 


24 


86 


h    m 
116.6 
6  0. 
539. 

14  25. 

2132.1 


0- 
0- 

1  + 


1  7.8h  519.21-0.2099 
8  6,7+  127.2  ■10.3972 
939.9+  257.6-0.0442 
1882.4+1184.0^.3550 
714.91-0  6.6H>.1289 


8  56. 

9  6.2 
13  38. 
16  26. 
21 18.2 


7  + 


8  + 
4  + 


2160.8 
16  43.5 
23  44.9 

0   9. 

0  20.4 

6  54.9 
2213.8 

415.6 

7  57.2 
918.0 

22  6.4 
2  54.0 
6  44.8 
6  26.5 

11   6.6 


12  0.7 
12  26.0 
16  46.0 
18  29.9 

18  43.0 

19  63.8 
21  47.7 


Hoar 
An^ 


l-»0 


h    m 

427.8 

051. 

013.3 

817.3M).2785|0 

848. 


hlj 

.9037 
+1.2251 


5-0. 
2-0. 


182. 

hi-  141. 

6  5. 

847 
kl029. 

957.1 
818.< 
858.1 
8S0.( 
819.- 


6-0. 
1-0. 


.8369 
.6638 
.8392 
.0287 
4M)^29 


3-0. 
4-0. 
940. 


8+0. 
6-0. 
8+0. 
O-iO. 
4-0. 

240 


7-0 
8+1 


+1149J 
-  733.1 
-448. 
-4  9 
+  019. 


22  48.8+1135.4-0.2709 
0  54.6-1023.8+1.2153 
615.9-615.3+0.8706 
9  9.7-  228.4+1.1150 
913.4-224.9+0.2284 


015. 

039. 

449.4 

629. 

641. 


749. 
938. 
22  35.8,+1024 
2  37.6-943. 


4  33.2 

5  54.6 
9  54.0 

1037.1 

10  45.1 

11  8.8 


6897 
-762.5+0.5436 


634. 
244. 
2  3.6 
155. 
133. 


15  4.21+212.61-0.6776 


0.5260+0 

0.5259 

0.6259 

.6262 

257010.5267 


7275 
8866 
6737 
1682 
0960 


-168 

-11 10. 

-621. 

-  148.1 

-030.31-0.5766 


.7673 
9784 
.1163 


0. 

0.5693 

0.5737 

+0.417210.5764 

0.5773 


0-0 


.3034 
+0.0505 
.6386 
.6865 
.4957 


9+0 
6-0 
7+0 


7+1 


9-0 


.2652 
.9589 
+0.1567 
.0481 
.0668 


0-0 
7+1 

6-0. 


8+1 


1169 
1208 


440. 


4-0 


.0589 
.2983 
+0.8590 
.8904 
.3343 


9-0 


9-0 
2-0 


0.5271 

0.5281 

0.52841 

0.5304 

0.5342 


0.5848140 

0.5349 

0.5366 

0.5378 

0.5899 


0.5401 40.1888 
0.5500  0.1854 
0.5542  0.1824 
0.5545  0.1822 
0.5546  0.1821 


0.5866 
0.5900 
0.5920 
0.5924 
0.5956 


0.6029 +0 

0.6040 

0.6068 

0.6082 

0.6083 


0.612640.05191+29 
0.6132 
9M).6908l  0.6135 
0.6146 
0.6160 


f' 


N. 


.1631 
0.1658 
0.1663 
0.1723 
0.1765 


k0.1785 
0.1818 
0.1825 
0.1857 
0.1887 


-29-00 

+81+16 
+81+48 
+19-62 
+21-61 

+23-48 


+60 


.1889 
0.1889 
0.1893 
0.1894 
0.1894 


+33-38 
+57-16 
+29-43 

-11-90 


-  1 
-11 

+67 


5688140.1784 
0.1665 
0.1605 
0.1564 
0.1549 


400 

-21 


402 

+ 


+0.1383 
0.1311 
0.1266 
0.1255 
0.1177 


+39 
+83 
-3 


S. 


-14 


-84 
-39 
-34 


+21-51 

+90+  5 
11-84 
+86 -f  3 
+46-25 
+30-40 


+  0 
-79 


+90+36 


-8 


4-68 


k-19-47 
-26 
+  7 
-73 

+60+  1 


+21-40 
+90+66 


.0963 
0.0922 

0.0814  f90+26 
0.0753  +90+45 
0.0752  +50-10 


0.6096 +0.0693  |f82|466 

0.6097 

0.6115 

0.6121 

0.6122 


-22 
445 


0.0684 
0.0589 
0.05501+33 
0.0546  +90+44 


-71 
-13 
-24 


0.0476 
0.0458 
0.0366  +79 
0.0321  +74+11 


0.6153 +0.0289  h32|-22 

0.6160 

0.6160 

0.6161 

0.616^ 


0.0196  +19-35 
0.0179  +901+31 
0.0176 
0.0166  +171-37 


0.6165+0.0074 


-27 
+90+49 


1-4-69 
+14 


+  3-54 
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NOYBUBSS: 


Turn  BtAE's 


At  CoKJVMoncMr  m  S.  ▲. 


LimJt- 
InjrPii 


Name. 


353  B.  Tauri 

119  Tatui 

120  Tauri 
372  B.  Tauri 

B.  D>19mi0 


67 
64 

x' 
68 


Ononis 
Ononis 
Ononis 
Ononis 
Ononis 


19  B.  Geminonun 
124  H».  Ononis 

71  Ononis 

292  B.  Ononis 

26  Geminomm 

74  B.  Greminomm 

110  B.  Geniinomm 

41  H*.  Geminomm 

51  Geminomm 

X  Geminomm 

162  B.  Geminomm 

68  Geminomm 

1  Cancri 

2  B.  Cancri 
5  Cancri 


12 


Cancri 


30  B.  Cancri 


27 
29 

84 

A' 
A^ 
60 
a 

K 


Cancri 

Cancri 

B.  Cancri 

Cancri 
Cancri 
Cancri 
Cancri 
Cancri 


209  B.  Cancri 

222  B.  Cancri 

u  LeoniB 

h  Leonis 

o  LeoniB 


U»g 


6.5 

4.9 
5.6 
6.1 
6.0 

4.5 

5.8 
5.1 
4.7 
5.7 

6.2 

5.7 
5.1 
6.5 
5.2 

6.2 
6.2 
6.0 
5.3 
3.6 

5:7 
5.2 
6.0 
6.0 
5.9 

6.2 
6.1 
5.8 
5.9 
6.4 

5.5 
5.7 
5.7 
4.3 
5.1 

6.5 
6.3 
5.5 
5.2 
3.8 


k5.27 
5.20 
5.20 
5.27 
5.21 

(45.21 
5.20 
5.18 
5.19 
5.15 

+5.11 
5.08 
5.12 
5.05 
4.97 


Eed'nsfrom 
1990.0. 


Aa 


+4.97 
4.89 
4.85 
4.80 
4.T8 


-12.2+18 


+4.73f-16 
4.69 
4.56 
4.57 

4.551 


+4.45 
4.461 
4.32 
4.34 
4.29 

44.23 

4.19 
4.13 
4.12 
4.05 


+4.05 
4.00 
8.90 
3.89 


M 


turn. 


Qroenwlch 
Mean  lime. 


-  1.9+19  44.0 


3.2 
8.4 
3.6 
5.9 

-6.3 
6.2 
7.3 
7.4 
8.3 

-  8.4 
8.3 
8.7 
9.1 

11.6 


-12. 

13.7 

13.6 

14.6 

15.1 


.7 
16.4 
18.6 
18.9 
19.1 


-18. 

19.4 

20.1 

20.6 

20.8 

-21.1 
21.2 
21.6 
21.8 
21.9{ 


U2.4 
22.7 
22.3 
22.7 


+3.82-23.1 


18  82.1 
1829.0 
20  25.1 

19  50.8 

+20 15.6 
1944.0 

19  41.5 

20  8.4 
19  48,4 

+18  42.0 
17  55.7 
19  10.9 
17  48.0 
17  43.3 


16.7 
17  52.0 
16  47.2 
16  17.5 
16  40.9 

+17  15.2 

15  59.7 

16  0.0 
16  43.8 
16  40.3 


9+13 


52.2 

14  51.7 

12  54.8 
14  28.2 

13  31.5 

+12  67.8 
12  23.9 
1155.6 
12  9.7 
10  59.1 

+1168.1 

1149.8 

9  24.0 

10   3.8 

+10  15.0 


Boat 
Ancle, 


d    h     m      h    n 
M  1542.8,+  249.5-O;360O 

19  58.5;+  6  54.6;+0.9258 
2028.3+  723.240.9743 

20  29.5  +  7  24.3-0.9334 
334.0-948.7-0.4686 


97 


419.2.-9  5.4-0.8946 


4  32.0  - 
7  45.0  - 
7  55.2  - 

10  59.5- 

11  35.2 
1166.8- 

12  4.4;- 
14  35.2  + 
22  35.5!+ 


M 


853.2,-0.3797 
548.lrO.4290 
538.4-0.8768 
2  41.7|-0.6600 

2  7.4'4O.4082 
146.7+1. 1553 
1 39.4,-0.0879 
046.2+1.1635 
825.840.7860 


0  29.9+10 16.5 +0.1071 

6  18.0  -  8 10.6;40.0720 

6 21.9-  8  6.8+1.1345 

10  34.4-4  4.6+1.2605 

12  24.8-218.540.7039 


N. 


-31 
.004Sli-90!+37 


0.6166  4O.e088|f 21 

0.6167  ~0 

0.6166  0.0065|f9O:+41 

0.6166 

0.6161' 


-21 

+ 


0.0055 
00223 


0.6160 -4M»4l|-lB-70 
0.6160  0.0246  fl4-41 
0.6155  a0821  +11-45 


0.6154 
0.6148 


0.6146i-« 

0.6145 

0.6145 

0.6138 

0.6112 


1747.3+261.2-0.4000 

18  31.1i+ 333.3,40.7711 

89    3  60.2-1129.4-0.3049 

4  26.7-1064.3-1.1072 

5  38.8-945.0;-1.2001 


8  35.7.-654. 

9  30.6'-  6  2. 

15  58.9  +  0 11. 

16  44.7+055. 
18  62.8+258. 

22  49.6;+ 646. 

80    0  23.8+817. 

411.41+1166. 

516.3|-11  0. 

913.9-711, 


9+1.2131 
14O.1034 
4+1.1602 
6-0.5066 
840.1807 

6^.1065 
54O.4330 
740.3155 
81-0.0934 
940.4608 


0-0 


10   6.6-  622. 
13  34.4  -  3  0.8 

18  11.6I+  1 26.5140.5425 

19  43.11+  254.8-0.3939 
28  45.6+  648.8-1.2970 


.5978 
1-1.1262 


0623  ^40 


6106M>.0700 
0. 

0.0824 
0.0911 
0.0947 


0. 

0.6080 

0.6080 

0.6060 

0.6050 


0. 

0.6017 

0.5962 

0.5958 

0.5951 


0. 

0.5927 

0.5886 

0.5880 

0.5867 


0.0325 
0.0896 


.0410 
0.0419 
0.0421 
0.0479 
0.0658 


-16-70 

i 
462+  3 
+90+52 
+31-24 
+90+53 
+90+22 


6021M).1062 
0.1066 
0.1232 
0.1242 
0. 


1263  ^13 


593dN).13M> 
0. 
0.1^3 

0. 


1325  442 


1434  + 


0.584lH).1517k42'-24 
0.5831  0.1537  464-  7 
0.5806  0.1584  +55'-14 
0.5800  0.1697  +3l!-d7 
0.5774  0.1641  465!-  7 


0.5768f-0.1660 
0.5747  0.1686 
0.5718  0.1729 
0.5709  0.1743 
0.5685-0.1776 


70 


N2-16 
-20 

+90.447 
+85+62 
+90+15 


+13-49 
490+18 
+19-45 
-33-74 
-74 


+90+50 

-23 

+90+43 

8-61 

0.1464  M3;-23 


3 
h33 
472 


-71 
-79 
3 


414-^57 
-55 -W 


DECEMBER. 


89  B.  Leonis 

TT  J^eonis 

14  SextantiB 

155  B.  Leonis 

p*  Leonis 

i*  Leonis 

359  B.  Leonis 

388  B.  LeoniB 


6.2 
4.9 

6.3 
6.5 
5.7 
5.3 
6.3 

6.3 


+3,72 
3.70 

+3.64 
3.53 
3.27 
3.26 
3.21 

+8.20 


-23.1 
23.1 

-22.4 
22.8 
21.6 
20.8 
20.8 


+  8  41.4 
8  25.3 

+  5  59.8 
6  5.6 
2  23.1 
0  21.6 

+  0  33.9 


r-20.0-  1 15.9 


8 


7  18.6;-  9  54.0 

8  14.9-  8 59.5 

11 13.4-  6  7.3 
18  41.81+  1  6.0 
14  58.11-  3 18. 
1811.41-011. 
22  42.2+  4 10. 


8    0  63.3+  617:5 


-1.0768 
-0.9764 


56431-0.1829 
0.1835 


0. 
0.5638 


40.9492 
-0.5488 
.6233 
.8500 
.2367 


2-0 
240 


7-0 


+1.2446 


0.56221-0.1852 
0.5585  0.1889 
0.5503  0.1936 
0.5493  0.1938 
0.5480  0.1936  If 231-50 


0.5474-0.1985 


-28 -S2 


-21 


490+19 


+90 


-82 


6-72 
2-79 
+12 


+89+44 


OCCULTATIONS,  1920. 
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:M7ilW 


FOR  THE  PKB»K?PI01ir  OF  OOCULTATIONa 

DEOEHBER; 


Tvii  Stab's 

• 

Limit- 
ing Par- 
auels. 

Nttne. 

4.6 
6.2 
6.5 
6.2 
6.3 

Red'Qsfrom 
1920.a 

tlon. 

Oieenwich 
MeanTJme. 

Hour 
Angle, 

F 

2/ 

y" 

N. 

s 

Aa 

AS 

KJ% 

431  B. 

78  B. 

162  B. 

200  B. 

• 

Leonifl 

Leonis 

YirginiB 

Virginis 

VugiiuB 

4«'l5 

3.15 
3.00 
2.93 
2.92 

-20.1 
19.5 
17.4 
17.4 
17.1 

-0  23.3 
159.9 
516.7 
410.7 
4  87.0 

d    h     m 
8    511.8 

5  53.6 

23    6.9 

4    5  41.2 

7  31.0 

h    m 
+1027.« 
+11  8.2 
+  348.5 
+10 10.3 
+1166.6 

-0.5009 
+1.0457 
+1.2109 
-1.1725 
-1.0468 

0.546^ 
0.5462 
0.5433 
0.5428 
0.5427 

-0.1929 
0.1928 
0.1876 
0.1844 
0.1834 

o          o 

+  8-68 
+89+26 
+85+40 
-37-90 
-26-90 

819  B. 

50 
a 

■ 

Virginis 
VirginTfl 
Virginis 
Virginis 
Virginis  (Spiea) 

6.0 
6.3 
5.6 
6.2 
1.2 

+2.91 
2.87 
2.83 
2.84 
2.80 

-16.7 
16.1 
14.3 
13.8 
12.8 

-  5  23.7 
552.1 

8  33.6 

9  54.4 
1044.9 

10   0.3 

15 13.1 

5    122.8 

157.7 

9  26.0 

-938.8 
-435.9 
+  5 14.6 
+  548.3 
-1067.6 

-0.6784 
-1.1206 
-0.0446 
+1.2902 
+0.9359 

0.5425 
0.5424 
0.5426 
0.5426 
0.5430 

-0.1820 
0.1788 
0.1715 
0.1710 
0.1647 

-3-86 
-33-90 
f3li-38 

+81+53 
f80+18 

h 
86 
X 
8 
a 

Viiginis 

Virginis 

Viiginis 

librse 

Librse 

5.4 
5.6 
4.6 
5.3 
2.9 

+2.76 
2.76 
2.68 
2.66 
2.66 

-12.6 

11.2 

8.9 

6.3 

6.3 

-  9  45.4 

12  1.7 

13  0.4 
15  40.0 
15  42.7 

13  12.0 
19  27.1 

6  11  24.4 

7  2  28.8 
2  34.2 

-  7 18.7 

-  1 15.5 
-948.6 
+  446.7 
+  4  61.9 

-0.7375 
^.7076 
-0.5803 
+0.3667 
+0.4045 

0.5433 
0.5440 
0.5460 
0.5482 
0.5482 

-0.1618 
0.1552 
0.1376 
0.1184 
0.1183 

-8 
f78 
-2 
+50 
f53 

-90 
+  4 
-76 
-15 
-13 

V 

22 
26 
28 
32 

Libr» 
Librae 
libne 
Librae 
Librae 

5.3 
6.5 

6.3 
6.2 
5.9 

+2.64 
2.64 
2.65 
2.65 
2.61 

-5.0 
5.0 
4.2 
3.8 
3.4 

-15  56.9 

16  10.6 

17  28.3 
17  62.2 
16  26.4 

10    3.2 
10    8.6 
13  48.0 
16  47.6 
2017.6 

-1153JJ 
-11 48.3 
-  8 16.0 
-522.2 
-159.1 

-0.1841 
+O.0541 
+1.0793 
+1.2138 
-0.6798 

0.5493 
0.5492 
0.5498 
0.5502 
0.5506 

-0.1079 
0.1078 
0.1025 
0.0981 
0.0929 

fl7 
+30 
+73 
+73 
-12 

-47 
-33 
+31 
+47 
-90 

84 

Libt» 

6.0 

+2.61 

-3.2 

-16  20.2 

NEW 

21  26.2 
MOON. 

-  062.7 

-0.8974 

0.5508 

-0.0912 

-26 

-90 

187  B. 

Sagittaxii 
Sagittarii 

6.4 
4.0 

+2.62 
2.62 

+12.5 
13.6 

-18  51.5 
17  59.7 

12    4   5.2 
11 13.1 

+  226.9 
+  921.3 

+1.1267 
+0.7461 

0.5424 
0.5405 

+0.0761 
0.0864 

f72 
+73 

+37 

+  7 

45 
54 

283  B. 
9 

Sagittarii 
Sagittarii 
Sagittarii 
Si^ttarii 
Sagittarii 

6.0 
5.4 
5.2 
5.5 
5.1 

+2.64 
2.64 
2.64 
2.64 
2.66 

+13.4 
14.8 
15.0 
15.1 
15,9 

-18  27.2 
16  28.4 
16  18.5 
15  39.1 
15  42.0 

11 17.5 

20  38.6 

21  32.2 

22  3.6 
13    514.4 

t  925.7 
-530.7 
-  438.8 
-4  8.3 
+  249.3 

+1.2624 
-0.0698 
-0.1642 
-0.8411 
-0.0273 

0.5405 
0.5378 
0.5376 
0.5374 
0.5353 

+0.0865 
0.0994 
0.1006 
0.1012 
0.1105 

+72 
+22 
+17 
-21 
+26 

+56 
-40 
-46 
-90 
-37 

16  B. 

45  B. 
84  B. 
16  B. 

CapricorDi 
Capricomi 
Capricomi 
Capricomi 
Aquarii 

6.2 
3.2 
6.1 
6.0 
6.4 

+2.70 
2.70 
2.72 
2.76 
2.75 

+17.2 
17.2 
18.1 
18.9 
19.4 

-15    2.0 
15    1.8 
13  59.5 
12  50.2 
11  52.3 

16  43.9 

16  51.1 

23  33.3 

14    7  59.8 

914.4 

-10  2.2 
-955.2 
-325.1 
+  446.2 
+  558.5 

+0.5819 
+0.5933 
+0.2997 
+0.1681 
-0.7263 

0.5322 
0.5321 
0.5304 
0.5283 
0.5280 

+0.1243 
0.1245 
0,1319 
0.1407 
0.1419 

+66 
+66 
+48 
+40 
-9 

-3 
-3 

-19 
-26 
-90 

51  G. 
17 

Aquarii 
Aquarii 
Aquarii 
Aquarii 
Aquarii 

4.5 
6.5 
6.3 
5.6 
4.8 

+2.81 
2.81 
2.83 
2.85 
2.89 

+19.9 
.20.2 
20.9 
20.7 
21.7 

-11  41.4 
10  55.9 

9  39.3 
10    5.0 

812.5 

17  44.0 

20    9.9 

15    0  39.7 

150.2 

8  21.6 

-  947.0 

-  7  25.4 
-3  3.5 

-  1 55.1 
+  424.9 

+0.3132 
-0.1603 
-0.8789 
-0.2211 
-1.2527 

0.5263 
0.5258 
0.5250 
0.5248 
0.5239 

+0.1498 
0.1520 
0.1558 
0.1568 
0.1618 

+50 
+23 
-17 
+21 
-49 

-18 
-45 
-90 
-49 
-90 

SO 

'44 
51 

Capricomi 

Capricomi 

Aquarii 

Aquarii 

Aquarii 

5.3 
6.3 
5.6 
5.7 
5.8 

+2.92 
2,92 
2.98 
3.04 
3.07 

+21,5 
21.4 

22.6 
23.1 
23.3 

-  9  26.7 
9  38.4 
6  54.2 
5  46.8 
5  14.1 

12    7.7 

12  47.1 

21  40.3 

16    4  54.1 

8  33.5 

+  8  4.3 
+  842.5 
-  6  39.8 
+  0  21.2 
+  354.2 

+0.7260 
+1.0495 
-0.4707 
-0.4522 
-0.4060 

0.5234 
0.5234 
0.5227 
0.5226 
0.5226 

+0.1645 
0.1650 
0.1707 
0.1748 
0.1766 

+81 
+81 
+  9 
+10 
+13 

+  5 
+26 
-66 
-64 
-61 

207  B. 

6  G. 

22  B. 

K 

Aquarii 
Aquarii 
Piscium 
pLscium 
Piacium 

5.2 
6.3 
6.2 
6.4 
4.9 

+3.13 
3.15 
3-24 
3.39 
3.41 

+23.5 
23.8 
24.0 
24.7 
24.9 

-4  38.1 

3  57.8 

2  49.0 

-0   8.5 

+  0  49.5 

15  40.5 
17  15.6 
17    2  19.8 
15  21.3 
17    5.8 

+1048.7 
-11 39.0 
-250.8 
+  947.5 
+11 28.9 

+O.2054 
-0.2409 
+0.1616 
-0.3272 
-1.0439 

0.5230 
0.5231 
0.5242 
0.5269 
0.5273 

+0.1798 
0.1803 
0.1834 
0.1861 
0.1863 

+47 
+22 
+45 
+18 
-25 

-24 

-27 
-55 
-90 

9 

Pbcium 

6.4 

+3.41 

+24.9 

+  0  41.4 

17  15.5 

+11 38.3 

-0.8686 

0.5274 

+0.1863 

-13 

-90 

604 


0CCULTATI01<T8,  1920. 


ELEBIENTS  FOR  THE  FBEMCnON  OF  OOCULTATIONS. 


I'ti."  «; 


Tnflnui^ 


At  CujiiiiJNJMni  Df  R.  A. 


NHiie. 


16 
X 
21 
22 
25 

51 
60 
62 

a 


FSflchim 
Fisciiim 
Pisdnm 
Fbcdmn 


Pischutt 
Pisdnm 
PiBdum 
Pisdum 


T       PiBdum 
54        Ced 
26  B.  Arietie 
12  H^  Arietk 
29        Arietb 

0  Arietifl 
e        Anetie 

124  B.  Arietis 

145  B.  Aiietifl 

26  B.  Tauii 

33  B.  Ttori 
148  B.  Tauri 

162  B.  Tauri 

163  B.  Tauri 
180  B.  Tauri 

43        Tauri 

86  H'.  Tauri 

234  B.  Tauri 

68        Tauri 

c        Tauri 

119  BK  Tauri 
282  B.  Tauri 
302  B.  Tauri 
t  Tauri 
312  B.  Tauri 

333  B.  Tauri 

m  Tauri 

1  Tauri 
107  Tauri 
351  B.  Tauri 

353  B.  Tauri 

119  Tauri 

120  Tauri 
372  B.  Tauri 

B.D. +19*1110 


57 
64 


X 

68 


3 


Orioiua 
Orionifl 
Ononis 
Orioois 
Orionia 


19  B.  Geminorum 


5.7 
4.6 
5.6 
5.8 
6.2 

5.6 
6.2 
6.1 
4.6 
4.4 

5.6 
6.0 
6.0 
6.3 
6.1 

5.8 
5.5 
6.4 
6.5 
6.4 

6.3 

5.9 
6.3 
5.8 
6.1 

5.5 
6.0 
6.0 
4.3 
3.6 

6.2 
6.4 
6.1 
5.1 
6.2 

6.3 
5.0 
5.2 
6.5 
6.2 

6.5 
4.9 
5.6 
6.1 
6.0 

4.5 
5.8 
5.1 
4.7 
5.7 

6.2 


8.49 
3.54 
3.57 
3.57 


-»3.87i4-24.6|4' 
3.96  23.8 
3.98  23.9 
3.98  23.9 
4.07  23.2 


k4.37 
4.43 
4.52 
4.57 
4.79 

144.87 
4.901 
4.96 
5.00 
5.21 


BedlisfraBi 
VUOA. 


Aa 


+5.43 
6.43 
5.46 
5.42 
5.48 

+5.44 
6.52 
5.51 
5.62 
5.56 

+5.58 
5.58 
5.61 
5.59 
5.62 

+5.61 
5.67 
5.67 
5.66 
5.63 

+5.64 
5.63 
5.62 
5.64 
5.63 


A< 


tt 


k^.l 

24.6 
24.3 
24.9 
24.6 


+22. 
20.6 
20.2 
20.3 
17.8 


1+11 


kl6. 

15.8 
15.9 
14.4 
11.2 


6+14 


1+5.19+10.5+1616.8 
5.28  8.9  17  5.5 
5.30  8.0  17  4.4 
5.34  8.1  17  58.3 
5.33     7.0  17    7.7 


7. 

6.7 

6.0 

4.8 

4.6 

3.8 
3.8 
2.1 
1.6 
1.1 

0.3 
0.7 
0.6 
0.8 
2.2 

2.4 
4.0 
4.2 
4.1 
6.7 


-  7.0+20 


7. 

7.1 

8.2 

8.2 

9.3 


+5.58i-  9.61+18  42.0 


tko. 


Oiwowicii 
ItenTlne. 


139.9 
120.8 
0  38.3 
2  29.6 
189.2 

681.2 

618.7 

6  52.2 

7  9.4 
7  28.0 


44.3 
10  39.2 
1154.8 

13  5.8 

14  41.2 


68.7 

14  45.4 

16  9.7 

15  33.0 

17  84.5 


2+19 


24.0 

18  33.2 

18  51.6 

17  44.8 

19  0.3 

+17  51.0 
19  43.1 

18  35.5 

18  42.3 

19  21.4 

+19  41.9 

18  32.3 
2018.8 

19  45.4 

20  3.1 

+19  44.0 
18  32.1 

18  29.0 
20  26.0 

19  60.8 


16.6 
19  44.0 

19  41.4 

20  8.4 
19  48.4 


d    h     n 

17  21  55.6 

18  048.0 
432.4 
548. 
6  21.81+ 

19  149.2 
9  3.9  + 
9  29.4  + 
940.6  + 

1627.6  + 


»  814.9 
14  27.4 
18 15.2 
1938. 

SI    8  45.3 


+ 
+ 


088. 

6 
+10 18.1 
2+1138.1 
+  017. 


13  40. 

16  35. 

17  16.6 
22    2.2 

9  56. 


6+ 


0  + 


.0579 
+0.5396 


5  1. 

749.5 
+  829.6M).7949|0 
-1055. 

031. 


8  + 


12   4. 
17  29.0 
20  24.3 
20  28. 
2316.6 


1  + 


28 


23  42.1 

4  3.4 

5  47.7 

6  0.8 
711.9 

9   6.0 

9  54.1 

13  55.7 

15  51.3 

17  12.4 


24 


2  57.2 
7  10.4 
7  39.9 
7  41.1 

14  40.0 

15  24.6 
15  37.1 
18  47.0 
18  57.0 
2158.0 


Amde. 


7  l50.ekL0452 
5  2.7-0.1654  0.5297 
125.1+1.2913  0 
0 11.5  -0.4590  0 
021.0  40.5447 


447.7 

2 13.2|4O.5074{ 

287. 

248 

922.5 


-M 


kl.0290l  0.5406  40.1828 

0.5445  0.17W 

9M>.004410.5448  0.1797  f35M5 

0.5449  0.1796 

0.5490  0.1761 


7-0 


5-1, 


88.2t40.9861 

40.2840 

-0.7189 

.4228 


1-0. 
6-0 


540 


284. 

+  746. 

+1034.6 

0+1038.1 

-1040.2 


-10 15.6 
-  6  4.9 
-424.8 
412. 
-3  4. 


114. 

028. 

323.2 

614. 

631. 


2110.8+1020.3 
2153.7+11   1.4 
22   1.6+11  8. 
22  25.2+1131.6M) 
218.9-  844. 


.2721 
tO.609(M 


7-0 


.4040 
.3465 


1+1 


240 


.1499 

.8127 
+1.0625 
40.1738 
+L2177 


1.0095 
+0.1160 
-0.0856 
.0291 
.1517 


2+1 


0-0 


6+1, 


0892 

5l-a7200 

^.6671 

.6246 

.0741 


0+0. 


7-0. 


-0.3049 

40.8500 

.8932 

.3382 

.6723 


9-0 


6-0 


8  7.8-0.2549 
4  6.240.9330 
336.940.9821 
336.8-0.9148 
+  3  6.6-0.4379 


348. 

4  0. 
+  7  2. 
+  711. 
+10  6. 


-0.8591 
2-0.3476 
1-0.3899 
6-0.8337 
01-0.6122 


22  33.0+1038.6+0.4479 


0.5287M>.1867  -! 

0.1868  ^27 
.531010.1867  fWf+A 
.53141  0.1867  +11  -65 

0.18671+721-  6 


0.5317 


.5698  40 


0. 

0.5644 

0.6678 

0.5683 

0.5786 


0.5825140.1808 
0.5848 

.5853  0.1255 
0.5890  0.1180 
0.5979  0.0972 


0.5994140.0882 
0.6032  0.0827 
0.6051  0.0768 
0.6051  0.0766 
0.60681  0.0708 


0.6071|4O 

0.6096 

0.6106 

0.6107 

0.6113 


0.6123140 

0.6127 

0.6146 

0.6154 

0.6159 


0.6173140 

0.6176 

0.6176 

0.6177 

0.6189 


0.6190)40 

0.6199-0. 

0.6200 

0.6200 

0.6208 


L1648 
0.1560 
0.1552 


-24 


f69-  7 


f21-51 
+78     0 


-85 


+53 


-79 


+90+25 


0.1587  -  5-77 
0.1378  +12-^ 

+32-81 
0.1265  +73+  2 


-16 


-101-74 

t62 

+16M6 


+90+48 
f90+22 
f90+41 


0699 
0.0606 
0.0568 
0.0563 
0.0537 


+46 


-18 


+90+57 
-26-71 


15 

!-26 


.0495 
0.0476  -  6f-71 
0.0385  f76+12 
0.0340  f72+10 
0.0309  t31 


.0216 
0.0199 
0.0196 
0.0187 
0.0094 


.0078 

0023 

0.0035 

0.0036 

0.0204 


0.6208 -O.0223 
0.6208  0.0228 
0.6209  0.0304 
0.6209  0.0308 
0.6208  0.0380 


0.6208-0.0394 


+43 
+81 
+90+40 
+27-80 

+901+45 


-23 


418-86 


k90i 


+30 

-18-70 

fl6-88 

3-M 

+21-31 
+90U38 
+90+41 

-ioUto 

+11^45 

1-15-70 
416-39 
fl4-42 
-I3L7O 
+  1-60 


+65.4-  5 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

DECEMBER. 


Tbz  Stab's 


Naae. 


124  H'.  OrioBia 

71        Qiionis 

892  B.  Orionia 

26  Gemiiiorum 
74  B.  Gemmoram 

110  B.  Geminorum 

41  H\  Geminomm 

X        Creminorum 

162  B.  Geminorum 
68        Geminomm 

/       Geminorum 

1  Gancri 

2  B.  Gancri 
5        Gancri 

do  B.  Gancri 

27  Gancri 
29  Gancri 
84  B.  Gancri 

A^  Gancri 

A^  Gancri 


60 

Gancri 

a 

Gancri 

K 

Gancri 

209  B. 

Gancri 

222  B. 

Gfemcri 

<a 

Leonis 

h 

Leonis 

0 

Leonia 

89  B. 

Leonis 

r 

Leonis 

14 

Sextantis 

43 

Leonis 

155  B. 

Leonis 

85 

Sextantis 

P' 

Leonis 

P' 

Leonis 

7% 

Leonis 

859  B. 

Leonis 

V 

Leonis 

431  B. 

Leonis 

162  B. 

Viiginis 

200  B. 

Viilginis 

819  B. 

Vimnis 

Viiginis 

Bedtefrom 


Aa 


6.7 
5.1 
6.5 
5.2 
6.2 

6.2 
6.0 
8.6 
5.7 
5.2 

5.3 
6.0 
6.0 
5.9 
6.1 

5.8 
5.9 
6.4 
5.5 
5.7 

5.7 
4.3 
5.1 
6.5 
6.S 

5.5 
5.2 
8.8 
6.2 
4.9 

6.3 
6.3 
6.5 
6.1 
5.7 

5.3 
6.0 
6.3 
4.5 
6.2 

6.2 
6.3 
6.0 
6.3 


Ai 


4^.56 
5.59 
5.54 
5.51 
5.58 


n 


1-9.7 

9.9 

10.6 

13.3 

13.9 


k5.48 
5.44 
5.40 
5.39 
5.34 

+5.38 
5.26 
5.28 
5.26 
5.18 

•h5.06 
5.09 
5.05 
5.00 
4.96 


-15.6+17 


Apparent 
'  lion. 


+17  56.6 
19  10.9 
17  47.9 
17  43.3 
18 16.6 


-15. 

16.6 

17.4 

19.0 

19.0 

kl9.8 
21.5 
21.7 
22.0 
22.6 


51.9 
16  47.2 

16  40.9 

17  15.1 
15  59.7 

+17  51.1 

15  59.9 

16  43.8 
16  40.3 
14  51.6 


At  ComuxvcfiOK  IN  R.  A. 


Orecnwicti 
KMnTlme. 


k23. 
24.1 
24.4 
25.0 
25.2 


8+12 


+4.92 
4.91 
4.841 
4.85 
4.82 


[-25.7 
25.9 
26.2 
26.6 
27.0 


+4.73-27.0+9  23.9 
4.71  27.4  10  3.7 
4.66  27.9  1015.0 
4.56  28.1  8  41.3 
4.54  28.1     8  25.2 


+4.49 
4.41 
4.39 
4.30 
4.15 

+4.14 
4.11 
4.09 
4.08 
4.08 


54.8 
14  28.2 
13  31.5 
12  57.7 
12  23.8 

kll  55.5 
12  9.7 
10  59.0 
1153.0 
11 49.8 


28.1 

-27.6 
28.4 
28.1 
28.1 
27.8 


6  59.7 
6  56.6 
6  6.6 
6  9.6 
2  23.0 


k26.5+  0  21.5 
27.1  2  4.9 
26.6+0  33.8 
25.9-  0  23.3 
25.3     2   0.0 


+8.81  -28.0 
8.80  22.6 
3.79  22.2 

4^.761-21.5 


I-  4  10.7 

4  37.1 

5  23.8 
-  5  62.2 


d    h     m 
M  22  54.2 


Hour 
Angte, 


+1068^9+1.188910. 


28    1.8+11   6.2-0.0429 


129.6 

919.1 

1110.6 


-1082.31+1 
-8  2. 
-116. 


16  49.7 
16  63.4 
22  46.9 

3  68.6 

4  40.8 

6  54.4 

18  41.4 

14  16.6 

15  26.2 

19  9.6 


27    123.7+1124.2 


2  7.8 
411.1 
7  58.8 


0.6997 

201610.0206 

4k0.8423  0.6192 

6  40.1745  0.6187 


+  4  9.4+0.1511 
+  418.0+1.2004 
+  960.8+0.7861 
9  9.4-0.2924 
I-  828.8+0.8632 


620.7 
0  9. 
043. 
150.4 
624.8 


1-1.1964 

.1796 

.9682 

-1.0672 

+0.2324 


8-0 
6-^ 


-1153. 
-964. 
-616.1 


4-0 


9+0 


9  29.4-  448.940.6815  0.5966 


13   8.3 
14 10.6 

17  69.0 

18  48.6 
22   9.3 


2  35. 

4   8.6 

7  66.6 

15 12.2 

16   6.3 


5  +11 38.2  40.71681 0.5841|-0.1754|f90|+ 
-1057.0-0.2018 


-712.6 


-012.7-0.8579 
+  039.4-0.7682 


18  58.0 

2   2.8 

2   9.9 

11   5.1 

2145.2 


80    0  62.6 
814. 

616.4 
1134.4 
12  15.1 


SI  11  32.1 
13  20.1 
15  47.0|- 
20  56.41+ 


118.4 
018. 
321. 
4  8. 
722. 


+1.2827 
.3638 
.2764 

40.2682 


620SH0.0402I+90U67 
0.0405  +331-22 
0.0464  +90+68 
0.0647  +90+26 
0.0689  446 


0.6170-0.0816 
0.6170  0.0817 
0.6148  0.0944 
0.6126  0.1051 


Limit- 
ing Par. 


N. 


0.6122 


0. 

0.6076 

0.6073 

0.6066 

0.6044 


40.4720 
.0721 
.6127 
.4168 
.9287 


6+0 
2+0 
9-0 
0-0 


-1.0833 


+  325.0+1 
+10 14.7 
+1021. 
-5  1.9 
+  5 16. 


13701 0.6736|-0.1880kOd+34 
-1.1693  0.6694  0.1917  -36-84 

.3272  0.6694  0.1917  +18^55 
-1.1148  0.5645  0.1948  -31*^ 

.3866  0.5692  0.1963|4-16ke 


6-0 


4-0 


+  8 17.5f+1.0673 
2+1084.3 
-1128. 
-622. 
-442. 


6-0 
1-0 
8+1 


.0013 
.2598 
.2661 


611.4-0 
426.9-O.8022 
2  4.7 -0.43831 0 
263.7-0 


0.6989 
0.6966 


0.1065 


61121-0.1110 
0.1288 
0.1249 
0.1269 
04384 


0.6006-0.1486 
0.6001 


44 


0.1448  +16-50 
0.1471^  +63 


0.5931 
0.5924 
0.5898 
0.6893 
0.5870 


-0.1603 
0.1616 
0.1662 
0.1672 
0.1709 


0.5832 
0.5806 
0.6760 
0.6754 


0. 
1-1.167910.5667 
0.5669 
0.5535 
0.6682 


0.1584  +61 
0.1656  +76 


+66 

f40 

+79+2 

+13-58 

-18-79 


0.1768 
0.1802 

0.1867 
0.1863 


6578H>.1964 
0.1963 
0.1962 
0.1963 
0.1961 


92591 0.54671-0.1861 1-18|-90 

0.6464  0.1860-10-90 

5460  0.1886  fll-03 

87931 0.6461M).1802  -14-90 


S. 


12 


445-15 
f90+55 
f90+20 
+19-42 
+90+24 


73 

38 

h-74 

-74 
-15 


+26-38 
-22 
-29 
+50 


-29-74 


+85+60 


-15 
-16 
+  2 

^5 
27 


7 
k-251-45 


-29-80 
-13-82 
-6-82 


f90+27 
-85-88 
f36-36 
f22-51 
f89+47 


\ 

v. 
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OCCUT.TATIONS,  1920. 


OCCULTATHMfS  VISIBLE  AT  WASHINGTON. 


. 

Tbx  Stab's 

IMMERSION. 

EMERSION. 

tioncf 
Occid- 

Dstft* 

WMhtn8t<ti. 

Angle  Ei»t 
frofn — 

Washington. 

A]«leBut 

frook— 

Nanm. 

Ma^. 

SM«naI 

— . 

North 

Ver^ 

Siderai 

Mean 

North 

Vetw 

Time. 

Time. 

Pellit. 

iex. 

.Time. 

Time. 

Point. 

tex. 

h  m 

h  III 

• 

• 

ta   m 

h   m 

• 

• 

h  m 

Jan.    1 

dSArietiB 

6.0 

4  59 

10  17 

^ 

11 

«    8 

11  25 

284 

231 

1    8 

2 

43  Tttori 

5.5 

4  40 

9  54 

M5 

125 

5  18 

10  32 

202 

166 

0  38 

3 

^Tauri 

.5.2 

1  18 

6  29 

96 

152 

224 

7  35 

290 

303 

1    6 

4 

68  Onoote 

5.7 

1    8 

6  16 

97 

152 

2    9 

7  1« 

261 

S17 

1    0 

5 

162  B.  Geminonun 

5.7 

9  47 

14  49 

63 

15 

10  34 

15  3ft 

898 

283 

0  47 

6 

84  B.  Cancii 

6.4 

10  54. 

15  52 

80 

85 

11  51 

16  48 

328 

277 

0  57 

7 

w  Leonifl 

5.5 

9  47 

14  41 

103 

94 

U    2 

15  56 

313 

280 

1  15 

15 

w^Soorpii 

4.3 

11  22 

15  44 

115 

162 

12  32 

16  54 

276 

316 

1  10 

15 

w'  Scorpii 

4.6 

12    2 

16  24 

158 

201. 

12  47 

17    9 

233 

270 

045 

38 

.124  6.  ArietiB 

6.4 

850 

12  22 

156 

103 

9    7 

12  38 

191 

140 

0  17 

31 

B.  D.+19*  1110 

6.0 

7    8 

10  28 

181 

142 

7  17 

10  37 

194 

153 

0    9 

31 

X^OrioiDB 

4.5 

7  43 

11    3 

52 

4 

8  38 

1162 

327 

274 

0  49 

31 

64  Onxnm 

5.1 

11  49 

15    8 

94 

40 

12  40 

15  59 

286 

236 

0  51 

Feb.    2 

1  Caacri 

6.0 

7    5 

10  17 

86 

109- 

8  19 

11  31 

312 

299 

1  14 

2 

30  B.  Cancri         } 

6.1 

14  30 

17  41 

56 

4 

15    1 

18  12 

339 

290 

0  31 

3 

60  Canrri 

5.7 

7  46 

10  54 

144 

170 

855 

12    2 

263 

262 

1    8 

a 

K  Canch 

5.1 

14  26 

17  S3 

62 

10 

15    2 

18    9 

340 

288 

036 

5 

55  Leunis 

.6.1 

15  39 

18  38 

170 

120 

16  12 

19  11 

286 

185 

033 

6 

431  B.  Leosis 

6.2 

9  42 

12  38 

56 

86 

10  17 

13  13 

5 

27 

035 

11 

X  Librae 

5.1 

15  20 

17  55 

89 

96* 

16  53 

19  28 

298 

278 

1  33 

14 

21  Sagittarii 

5.0 

14  47 

17  10 

94 

134 

16    9 

18  32 

265 

292 

1  22 

15 

d  Saattam 
282  B.  Tauri 

5.0 

15  48 

18    7 

131 

170 

16  42 

19    1 

215 

246 

054 

26 

6.4 

0  27 

11    4 

60 

4 

10  16 

11  53 

306 

252 

0  49 

29 

162  b.  Genuiu)rum 

5.7 

6  38 

8    4 

57 

82 

7  32 

858 

334 

332 

0  54 

Mar.    1 

84  B.  Cancri 

6.4 

.9  14 

10  35 

94 

74 

10  26 

11  48 

314 

274 

1  12 

'2 

(#  Leonis 

5.5 

856 

10  12 

129 

140 

10  14 

11  31 

285 

286 

1  19 

4 

p*  lieoTiiH 

5.3 

9    3 

10-13 

80 

114 

10    4 

11  14 

340 

359 

1    1 

6 

^  Xirthos 
353  B.  T^iffi 

^.0 

10    5 

11    6 

176 

212 

10  44 

11  46 

2<0 

269 

039 

25 

«.5 

10  35 

10  22 

76 

20 

11  26 

11  13 

29B 

245 

0  51 

26 

71  OhoniB 

6.1 

7  16 

6  59 

129 

96 

8  25 

8    8 

252 

203 

1    9 

28 

30  B.  Caacri 

6.1 

6  31- 

6    7 

.98 

136 

7  52 

7  28 

299 

307 

1  21 

29 

K  Cancri 

5.1 

.  743 

7  14 

114 

144 

9    5 

8  37 

294 

294 

1  22 

30 

14  Sextantis 

««3 

12    9. 

11  m 

104 

67 

13  20 

12  46 

8U 

964 

1  11 

30 

19  SextantiB         } 

5.9 

16    6 

15  32 

176 

124 

16  29 

15  55 

2S» 

175 

0  23 

31 

p'Leaiug 

6.1 

16  27 

15  49 

183 

132 

]£45 

16    8 

220 

168 

0  18 

Apr.    2 

X  ViiigpuiiB 

4:8 

13  52 

13    7 

47 

27 

14  22 

13  87 

5 

338 

O30 

6 

47  libra 

5.8 

10  54' 

9  54 

43 

91 

11  24 

10  24 

OilQ 

090 

34 

0  30 

10 

45  Sagittarii         t 

6.0 

13  55 

12  38 

132 

183 

14  42 

13  25 

220 

267 

0  47 

21 

312  B.  Tanri 

6.2 

9    8 

7-  8 

126 

70 

9  59 

8    0 

242 

187 

0  51 

23 

110  B.  Gendnorum 

6.2 

11    1 

8  54 

60 

4 

U  43 

936 

332 

277 

042 

28 

388  B.  Leoma 

6.3 

9  36 

7    9 

120 

149 

10  59 

8  32 

300 

308 

1  23 

30 

49  ViigmiB     . 

5,2 

12    6 

9  32 

182 

197 

12  44 

10    9 

234 

240 

0  37 

May   3 

41  Libne 

5.3 

12  36 

9  49 

129 

164 

13  52 

11    5 

266 

289 

1  16 

6 

16  Bi«ittorii 

5.9 

15    1 

32    2^ 

114' 

151 

1^191 

18  20 

946 

270 

1  18 

7 

187  B.  Sfl^ttarii 

6^ 

16  15 

13  12 

78 

112 

17  44 

14  41 

266 

284 

129 

27 

#  ViTgiTn'fl 
58  0.=Scorpii 
6  G.  PiBcium 

5.0 

12  46 

8  25 

132 

133 

14  U 

9  49 

283 

263 

1  25 

91 

6.2 

17  30 

12  52 

42 

25 

18  27 

13  49 

324 

296 

0  57 

June  8 

6.2 

21  26 

16  16 

77 

101 

22  48 

17  88 

223 

225 

1  22 

9 

X  Piacium 

4.6 

18  50 

13  37 

2 

52 

19  17 

14    4 

312 

1 

027 

23 

X  Viiiginifl 

4.8 

12  52 

6  45 

96 

92 

14  13 

8    5 

318 

294 

120 

27 

fi  Scorpii 

2.9 

19  21 

12  57 

35 

356 

20    3 

13  39 

327 

283 

0  42 

27 

56  B.  Scorpii 

5.0 

19  22 

12  58 

33 

355 

20    3 

13  39 

328 

285 

041 

*  Immenion  below  the  horiion  of  Washington. 


t  Bmcnlon  bekyw  the  horiion  of  Waihingtoo. 
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Dmte. 


July   1 

2 

2 

9 

11 

26 

27 

28 

.     31 

Aug.   4 

6' 
10 
23 
SO 
81 

Sept.  9 
21 
23 

24 
30 

Oct.    3 

6 

17 

24 

25 

26 

29 

29 

Nov.   2 

2 

7 
16 

16 
17 
24 

25 
27 
29 
30 
Dec.  15 

19 
'20 
21 
23 
23 

.23 

24 

25 

25 

.       26 

27 


The  Stak's 


Name. 


45  Sagittarii 
16  B.  Oapricomi 
0  Capriconu 
26  B.  Arletia 
163  B.  Tauri 

123  B.  Scarpa 

16  Sagittani 
W  B.  Sagittani' 
c*  Oapricomi 

60  PiBcium  i 

0  Arietis 

74  B.  Geminorum 
.  16  G.  &kgittarii 
'  25  Piscium 

62  Pifldum 

o)  Leonifii 
p  Sagittarii 
V  Aquarii         ,  % 
c*  Oapricorni 
145  B.  Arletia 

19  B.  GemiDormn 
jc  Caticri 
39  Q.  Stegittarii' 

25  Pisdum 
60  Fudum 

26  B.  Arletia 
302  B.  Tauri 

X  Tauri 

60  Qaneri 

Of  Virginia  (^ptcc) 
16  B.  Oapricorm 
fi  Gapricomi    . 
p  Aquarii    • 
145  B.  Arietia 

85  H.^  Tauri 
26  Geminorum 
84  B.  Gancri 
o)  LeoniB 
c^  Oapricomi 

c  Pisdum 
26  B.  Arietia        t 
v  ArietiB 
302  B.  Dauri 
t  Tauri 

VI  Tauii-  X 

19  B.  Geminorum 
110  B.  Geminorum 

X  Geminorum 
30  B.  Oancri 

K  Cancri. 


Mag. 


6.0 
6.2 
3.2 
6.0 

5.8 

6.5 
5.9 
6.4 
5.3 
6.2 

5.8 
6.2 
6.4 
6.2 
6.1 

5.5 
4.0 
4.5 
6.3 
6.5 

6.2 
5.1 
6.3 
6.2 
6.2 

.6.0 
6.1 
5.1 
5.7 
5.7 

1.2 
6.2 
3.2 
4.5 
6.5 

6.0 
5.2 
6.4 
5.5 
5.3 

4.4 
6.0 
5.5 
6.1 
5.1 

5.0 
6.2 
6.2 
3.6 
6.1 
5.1 


IMMEB8I0N. 


Waahingtoa. 


SlABraal 

Time. 


h  m 
ItJ  2 
22  43 

22  49 

19  21 

21  36 

20  1 

15  8 

16  20 
1  1 

17  38 

23  28 
0  8 

17  27 
0  22 
8  54 

4  21 

18  38 
1.51 

17  41 

22  37 

3  28 
8  45 

18  47 

19  25 
^1  6 


7 
0 
3 
1 


35 
57 
44 
51 


6  13 

13  14 

19  52 

20  1 

21  32 
20  52 

8  25 
10  51 


4 
4 
1 


51 

6 

30 


6  16 
8  6 


6 
1 
4 


6 
36 
24 


11  54 

12  38 
4  59 

12  49 
7  54 

6  20 


Moan 
Time. 


h-  m 
8'23 

15  59 
16'  4 

12  10 
14  17 

11-47 

6  47 

7  54 

16  22 

8  45 

14  26 

14  50 
7  19 

13.46 

17  13 

17  5 
6^36 

13-40 
5,27 
9158 

14*37 

14 '42 

5:  2 

5:13 

6 '50 

17.14 
10-24 

13  10 

11.  3 

15  24 

22  4 
4  9 
4:19 
5^45 
4:38 

11  6 

18  22 

12  16 
11  27 

7  52 

12 ''22 

14  8 

12.  4 
7  27 

10tl4 

17  44 
18 '23 
10  41 

18  30 

13  32 

n  54  1 


Angle  East 


Neitk 

Paint. 


96 
23 

30 
121 
119 

66 
115 

58 
182 

83 

47, 

78: 

79 

110 

48 

168' 
58 
65 

136 
61 

106 

116 

£2 

48 

55 

84 

104 

124 

86 

81 

130 

56 

60 

7 

3 

35 

150 

56 

147 

133 

135 

49 

122 

111 

128 

144 

38 

56 
118 

67 

171 


Ver- 

tez. 


141 
352 
358 
172 
171 

27 

151 

91 

91 

133 

99 

128 

85 

99 

2 

220 

67 

16 

ISI 

106 

158 

168 

73 

98 

104 

82 
159 
155 
185 
127 

182 

62 

64 

0 

55 

61 

95 

108 

199 

89 

83 
358 

70 
164 
141 

95 

347 

102 

65 

73 

216 


EICEBSION. 


Wasliingtoii. 


Time. 


h  m 
16  18 
23  41 
23  51 
19  56 

22  16 

21  10 

16  27 

17  40 
1  28 

18  80 

0  36 

0  59 

19  3 

1  17 
5  0 

4  49 

20  8 
253 

18  13 

23  88 

4  43 

4  46 

20  18 

20  30 

22  16 

8  30 

2  0 
4  46 
2  43 
7  22 

14  38 

21  23 

21  33 

22  21 
21  9 


4 

U 
5 

4 
1 


20 
32 
38 
51 
57 


6  45 
8  53 
6  57 
2. 37 
5  22 

12  25 

13  2 

5  56 
13  39 

8  51 

6  53 


Mean 

Time. 


h  m 
9  39 

16  56 

17  6 
12  44 

14  56 

12  56 

8  5 

9  14 

16  49 
9  37 

15  34 
15  41 

8  54 
14  40 
.18  10 

17  82 
8  6 

14  42 

5  59 

10  59 

15  52 

15  43 

6  33 
6  18 
8  0 

18  8 

11  27 
14  13 

11  B5 

16  33 

23  27 
540 

5  50 

6  34 
4  54 

12  0 

19  8 

13  3 
12  12 

8  20 

12  51 

14  54 
12  55 

828 
11  13 

18  14 

18  47 

11  38 

19  20 
14  30 

12  27 


An^leEast 
from— 


North 
Point. 


252 

289 
283 
201 
215 

287 
246 
287 
177 
238 

270 
284 
270 
193 
271 

223 
273 
252 
186 
271 

256 
272 
258 
264 
254 

254 
^236 
225 
295 
317 

280 
261 
256 
301 
325 

307 
236 
332 
244 
179 

194 
289 
218 
230 
223 

223 
340 
319 
270 
331 

226 


Dura- 
tion of 
Oocol- 
atioD. 


Ver- 
tex. 


288 
249 
242 
253 
269 

240 
268 

138 
289 

314 
338 
255 
167 
220 

274 
261 
200 
228 
324 

295 
324 
231 
308 
294 

203 
288 
226 
347 
350 

261 
245 
238 
283 
18 

305 
181 

21 
296 
133 

142 
240 
164 
277 
203 

176 
290 
350 
218 
310 

266 


h  o 
1  16 

0  57 

1  2 
0  34 

0  40 

1  9 
1  18 
1  20 
0  27 

0  52 

1  8 

0  51 

1  35 

0  54 

1  6 

0  28 

1  30 
1    2 

0  32 

1  1 


1 
1 
1 
1 
1 


15 
1 

31 
5 

10 


0  55 

1  3 
1  3 
0  52 


1 

1 
1 

1 


9 

23 

31 
32 


0  49 
0  17 

0  55 
0  41 
0  47 
0  45 
0  27 

0  29 
0  47 

0  51 

1  1 
0  58 

0  31 
0  24 
0  57 
0  60 
0  57 

0  33 


t  Immer^oq  Iwlow  the  horixcp  of  Washington. 


X  Emersioo  below  the  borixon  of  Washington. 
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SUN,  1920. 


EPHEMERIS  FOR  PHTSIOAL  QB8BRVATI0N9  OP 


HIV. 


SUN. 


FOB  QREENWiCH  MRAN  HOW. 

Dite. 

P 

Bo 

L, 

Date. 

P 

B. 

L. 

Jan.    1 

• 
+  2.35 

• 
-3.07 

• 
110.07 

Jaly  4 

• 
-  1.21 

• 
+3.34 

m 

188.32 

6 

-  0.09 

3.64 

44.22 

9 

+  1.06 

8.86 

122.14 

11 

2.50 

4.19 

338.38 

14 

3.31 

4.36 

55.98 

16 

4.88 

4.70 

272.54 

19 

5.53 

4.83 

349.82 

21 

7.20 

5.17 

206.71 

24 

7.69 

5.25 

283.67 

26 

*  9.44 

--5.60 

140.88 

29 

+  9.77 

+6.66 

217.58 

31 

11.58 

5.98 

75.04 

Aug.  3 

11.77 

6.02 

151.40 

Feb.  5 

13.61 

6.32 

9.21 

8 

13.68 

6.33 

85.29 

10 

15.51 

6.61 

803.38 

IS 

16.49 

6.61 

19.19 

15 

17.29 

6.85 

287.54 

18 

17.18 

6.84 

813.10 

20 

-18.92 

-7.03 

171.70 

23 

+18.76 

+7.01 

247.03 

26 

20.41 

7.16 

105.85 

28 

20.19 

7.14 

180.97 

Uu.  1 

21.74 

7.23 

39.98 

Sept  2 

21.50 

7.22 

'  114.92 

6 

22.91 

7.25 

384.11 

7 

22.67 

7.26 

48.89 

11 

23.98 

7.21 

268.22 

12 

23.60 

7.28 

342.87 

16 

-24.77 

-7.12 

202.32 

17 

+24.56 

+7.15 

276.86 

21 

25.45 

6.97 

136.41 

22 

25.27 

7.02 

210.86 

26 

25.95 

6.77 

70.47 

27 

25.82 

6.84 

144.87 

31 

26.27 

6.52 

4.52 

Oct    2 

26.19 

6.60 

78.89 

Apr.   6 

26.41 

6.23 

29S.64 

7 

26.39 

6.32 

12.92 

10 

-26.38 

-5.88 

232.54 

12 

+26.41 

+5.99 

806.97 

15 

26.16 

5.50 

166.53 

17 

26.24 

6.62 

241.02 

20 

25.76 

5.08 

100.50 

22 

25.88 

6.20 

175.07 

25 

25.16 

4.62 

34.44 

27 

25.32 

4.74 

109.13 

30 

24.38 

4.13 

328.37 

Nov.  1 

24.57 

4.24 

43.20 

May  5 

-23.43 

-3.62 

262.27 

6 

+23.62 

+3.71 

837.27 

10 

22.30 

3.07 

196.16 

11 

22.47 

3.16 

271.35 

15 

21.00 

2.51 

130.04 

16 

21.13 

2.57 

205.44 

20 

19.53 

1.93 

63.90 

21 

19.61 

1.96 

139.53 

25 

17.91 

1.34 

357.75 

26 

17.91 

IM 

73.63 

30 

-16.15 

-0.74 

291.58 

Dec.   1 

+16.04 

+0.71 

7.78 

June  4 

14.26 

-0.14 

225.41 

6 

14.03 

+0.07 

301.86 

9 

12.26 

+0.46 

159.23 

11 

11.88 

-a57 

236.97 

14 

10.16 

1.06 

93.05 

16 

9.63 

1.21 

170.09 

19 

7.99 

1.65 

26.87 

21 

7.30 

1.83 

104.22 

24 

-  5.76 

+2.23 

320.68 

2i 

+  4.90 

-2.46 

38.36 

29 

-  3.49 

+2.80 

254.50 

31 

+  2.47 

-3.04 

832.50 

In  the  above  table,  P  ib  the  position-angle  of  the  axis  of  rotation  meaemed  eastward  fran  the 
north  point  of  the  didc,  while  L^  and  B^  aie  the  heliograp^c  longitudes  and  latitudes,  xespec- 
tively,  of  the  center  of  the  disk.  The  longitudes  are  reckoned  from  the  Solar  Meridian  which 
passed  through  the  ascending  node  of  the  Sun's  equator  on  the  ecliptic,  on  January  1, 1854,  Green- 
wich Mean  Nocn. 
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x«  ov.* 

90  CV« 

3S   U.i 

»(    •.* 

24W.4 

36e>.2 

2  16.0 

98  12.T 

Zttf.* 

35  »4. 

2  U.4 

99  T»* 

24  41.4 

54  «.r 

2  13.7 

m»A 

24  41.9 

84  23.4 

2  11.0 

10188.8 

24  42.4 

Safi8.2 

2    B.3 

102  40.1 

24  42.8 

83  28.0 

2    7.0 

103  474 

24  43.3 

82  67.8  . 

2    6.0 

104  59.8 

24  43.7 

82  27.6 

2    4.2 

we    0.0 

24  44.S 

81W.4 

2    2.6 

107    7.6 

24  44.8 

8127.2 

2    0.8 

108  14.3 

24  4S.1 

80  57.0 

1  6ff.O 

109  21.1 

218    8.8 

217  8U 
21«  H.7 

215  S7.B 

216  t«.S 
216  84.4 
214  C£.a 
214  SUA 

213  49.1 
213  17.3 
212  45.6 


nnr  t».« 

18t.8 

133  86.0 

as6io.o 

14 

36H.7 

18 

168  48.8 

300  88.4 

72  U  J 

204    0.1 

20 

336  46.9 

21 

107S1.7 

22 

SB0  17.6 

23 

3«»7<'— 1920 89 


610 


MOON,  19201. 


EPHEMERIS  FOR  I^TSICAL  OBSEftVATIdNS  09  THE  MOON. 

FOR  GRBBNWICH  IttiAN'  iflDMIGttT. 


Date. 

The  EaHh's 
Stknograiliio— 

Phyiial  Lflpstkm. 

Selenographlo— 

c 

•  Long. 

•    Lat. 

Lang.; 

'    Lat. 

Colong. 

Lat. 

t 

Jan.        1 

• 
-4.17 

• 

• 
:-0.84 

• 
0.00 

• 

1  -0.01 

• 

40.45 

• 
+1.11 

m 

• 

'  341.79 

2 

.    2.72 

+0.87 
:     2.05 

0.00- 

?    0.01  - 

• 

;     te'.te^ 

J. 14 

-  346.71 

S 

-1.02 

0.00 

«    6.01 

64.71 

1.16    - 

C  352.71 

4 

+0.83 

^    4.06- 

0.00 

t    0.01 

76.83 

1.19 

.359^ 

5- 

.   •    2.68 

;    5.29 

0.00 

t    0.01  ' 

88.96 

.  1                          « 

1.22 

6.78 

6 

+4.37 

+6.14 

6.00 

\  -0.01 

101.08 

+1.24 

11.70 

7 

5.75 

I    6.58 

0.00 

t 

!  0.01 , 

113.20 

1.26 

16.65 

8 

'    6.72 

:    6.59 

0.00 

1 

O.Ql  , 

125.33 

1.28 

•    20.44 

9r 

•    7,22 

:    6.22 

0.00 

q.oi  : 

^137.47    , 

1.30. 

22.99 

10 

'    7.22 

:    6.54 

ouw. 

9.01. 

j  149.61 

1.32 

;   24.31 

11 

^+6.78 

+4.59 

0*00 

-ooa 

161.75 

+1^    . 

24.46 

12 

5.95 

3.45 

0.00 

;  0.01 

173.91 

1.35 

;   23.50 

13 

,  4J^ 

.    2.18 

0^00 

■    0.01  . 

186^07 

1.37 

'-   21.49 

14 

:    3.61 

+0.84 

0.00 

;  0.01  '■ 

198.23 

1.88. 

18.54 

15 

;   2.09 

J-0.5S 

-0.01    ■ 

1    O^Pi 

210  j40 

1J» 

14.74 

16 

:+o.6s 

;-1.88 

-0.01 

j-d.oi  - 

222.58 

+1.40 

•  10.26 

17 

-0.78 

S^4 

0.01 

!  o.ol 

284.76 

i.4!d 

6.26 

18 

'       1.99 

:   4.28 

0.01 

:    0.01 

i 

246.95 

1.41 

0.02 

19 

3.08 

.    &.S4 

0.01 

i  0.01 

259.13  • 

l.tt 

354.78 

20 

S.97 

■'   5.97 

0.01 

0.02 

• 

271.32 

1.43 

349.78 

1 

21 

-4.65 

-6.43 

-0.01 

.-0.02  ; 

283.51 

+1.44 

345.26 

22 

;   5.12' 

^    .   6.58 

1 

0.01 

i    0.01 

295.70 

1.44 

341.41 

23 

5.40 

i   6.40    ■ 

0.(& 

:    0.01 

307.89 

1.44 

!  338.41 

24 

5.50  , 

5.90 

0.02   . 

\    0.01 

320.07 

1.45 

836.40 

.25 

5.42 

5.06 

0.02 

■    0.01 

335.25 

1.45 

335.52 

26, 

i-5J7 

*  —3 .94 

-0,01    . 

'-0.01 

34^.42 

+1.46 

•335.88 

27 

i  4.72 

;   2.58. 

0.01 

0.01 

356.69. 

1.46  ' 

.337.58 

.   ,    28,^ 

'   4.07 

-1.05  . 

OjOI 

'    0.01 

8.7il    . 

.    i.47 

340.65 

.29 

^   3.20 

+0.57 

o.bi 

*   0.01 

20.90 

1.48 

'345.03 

30* 

•   2.10 

2.18. 

0-01 

>   0.01 

33iH 

1.49 

1 360.51 

31 

-0.80 

+3.68 

^«U01 

J -0.01 

45.18 

+1.60 

:  366.71 

Feb.      1. 

:+0.66 

4J2 

OiKl' 

!     0.01     ^ 

67.12 

i.51 

j    8.14 

2 

[  0.18 

•  6.86. 

MH 

i  aoi  . 

■ 

09.46 

1.52 

!     9.25 

-     .  .     3. 

1  8.54 

:  6.40. 

OJUL 

i   OLOi   : 

81.66 

;    1.62 

''  14.62 

4 

]  4.74 

;   6.52 

0.01 

;  0.01 

93.71 

1.63 

.  18.95 

6 

+5.61 

+6.25 

-o.oi 

\-0.01  •' 

106.84 

+1.54 

;  22.06 

• 

6  . 

I  6.07 

5.63 

o.w 

i  o.m.  : 

117.97 

1.54 

]  23.04 

7 

;  6.10 

4.72 

0.01 

0:01    ' 

130.11  ; 

1.54  \ 

:  24.56 

8  . 

j  5.69 

.  3.59 

'   0.01 

!  d.di 

14^.26  ^ 

1.55  . 

'  23.98 

9 

}  4.91 

• 

-       2.32 

0.01 

,  6.01  - 

154.41 

1.55 

I  22.29 

1 

10 

•+3.84 

:    i+0.97 

-OJOl 

i-0.(B    ... 

1                              . 

166.5fi    i 

+1.66 

1  .19.59 

'     u 

•   2.55 

-0.40 

OJttl 

{    0*Q2   . 

178.72 

.    1.66 

;  16.01 

12 

j+1.15 

1.74 

:  0.01 

1   0,02 

190.89  .' ; 

1.66 

'  11.71 

13 

•-0.26 

3.01 

0.02 

'■    0.02 

203.07 

1.54 

>    6.86 

14 

1.58 

4a5 

0.02 

0.02 

216.25 

1.54 

1.69 

15 

-2.76 

-5.12 

-0.02 

■  -0.'02^ 

227.44 

+1.64 

•   366.42 

16 

-3.71 

-5.88 

-0.02 

-0.02 

239.63 

+1.53 

35131 
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eSphemeris  for  physical  ca^sekvA'tioss  ot  ittB  yjbi^". 


FOR  GREENWICH  MEAN  VIDm&B^. 


Dan 

B. 

The  Earth's 
Selenof^phio— 

PhyslQil  Libratton. 

TbeSoa'f 
flelenognplilo— 

c 

Lat. 

Long. 

Lat. 

ColoDg. 

Lat. 

r 

Feb. 

1« 

-3.71 

• 
-5.88 

• 
-0.02 

• 
-0.02 

• 
239.63 

• 
+1.53 

• 
351181 

17 

4.40 

6.37 

0.02 

'0.02 

251.82 

'  1.53 

346.59 

IS 

4.82 

6.56 

^  0.02 

0.02 

264.02. 

'  1.52 

342.47 

I 

19 

4.97 

6.42 

0.02 

0.02 

276.22 

1.51 

339.15 

20 

4.88 

5.93 

0.02 

0.02 

288.42 

-1.50 

336.81 

' 

21 

-4.60 

-5.11 

-0.02 

-0.02 

300.61 

+1.49 

335.60 

• 

23 

4.16 

3.99 

0.02 

0.02 

312.81 

1.48 

335.66 

- 

23 

3.60 

2.63 

0.02' 

0.02 

325.00 

1.47. 

337.08 

24 

2.94 

-1.10 

0.02 

0.02 

337.19 

1.46 

339.86 

fl 

25 

2.19 

+0.50. 

0.02 

0.02 

349.37 

1.46 

343.95 

26 

-1.36 

+2.09 

-0.02 

-0.02 

1.54 

+1.45 

349.12 

27 

-0.43 

156 

0.02 

0.02 

13.71 

1.44 

355.05 

-      • 

28 

+0.57 

4.81 

0.02 

0.02 

•      25.87. 

-     1.43 

1:28 

29 

*       1.61 

5.76 

0.02 

0.02 

38.02 

1.42 

7.36 

Mat. 

1 

2.65 

'6.36 

0.01 

0.02 

60.17 

1.41 

12.87 

9 

2 

+S.60 

+6.57 

-0.01 

-0.02 

62.32 

+1.40 

17.50 

3 

4.38 

6.38 

0.01 

0.02 

74.46 

1.39 

21.04 

4 

4.91 

5.82 

0.01 

0.02 

86.60 

1.38 

23.38 

» 

5 

5.12 

4.96 

0.01 

0.02 

98.75 

'       1.37 

=     24.49 

6 

4.98 

3.85 

0.02 

0.02 

110.89 

1.36 

24.36 

7 

+4.49 

+2.57 

-0.02 

-0.02 

123.04 

+1.35 

23.05 

8 

3.68 

+1.19 

0.02 

0.02 

135.20 

1.34 

20.67 

9 

2.61 

-0.22 

0.02 

0.02 

147.36 

'       1.32 

17.34 

10 

+1.35 

1.59 

0.02 

0.02 

159.52 

1.31 

13.23 

' 

11 

-0.02 

2.89 

0.02 

0.02 

171.70 

1.30 

8.52 

12 

-1.39 

-4.06 

-0.02 

1 

-0.02 

183.88 

+1.28 

3.44 

13 

2.68 

5.07 

0.02 

0.02 

196.06 

1.27 

358.21 

' 

14 

3.81 

5.86 

0.02 

0.02 

208.25 

1.26 

353.06 

; 

15 

4.69 

6.41 

0.02 

0.02 

220.45 

1.24 

348.20 

1 

16 

5.28 

6.66 

0.02 

0.02 

232.65 

1.23 

'   343.86 

f 

17 

-5.63 

-6.58 

-0.03 

-0.02 

244.86 

+1.21 

340.28 

18 

5.45 

6.16 

0.03 

0.02 

257.07 

1.19 

337.49 

19 

5.06 

5.39 

0.03 

0.02 

269.29 

1.17 

335.85 

1 

20 

4.40 

'  4.29 

0.02 

0.02 

281.50 

1.15 

'    335.48 

21 

3.54 

2.91 

0.02 

0.02 

293.72 

1.13 

336.49 

22 

-2.55 

-1.34 

-0.02 

-0.02 

305.93 

+1.11 

338.96 

23 

1.49 

+0.33 

0.02 

0.02 

318.14 

1.08 

342.82 

24 

-0.42 

1.97 

0.02 

0.02 

330.34 

1.06 

347.85 

25 

+0.63 

8.49 

0.02 

0.02 

342.54 

1.04 

353.70 

- 

26 

1.62 

4.79 

* 

-      0.02 

t).02 

354.73 

1.02 

359.91 

• 

27 

+2.54 

+5.79 

-0.02 

-0.02 

6.92 

'•    +1.00 

6.00 

28 

*'    3.35 

6.43 

0.02 

0.02 

19.10 

0.97 

11.59 

29 

4.03 

6.69 

0.02 

0.02 

31.27 

•    0.96 

16.38 

30 

4.55 

6.57 

0.02 

0.02 

43.44 

0.93 

20.16 

31 

4.86 

6.08 

0.02 

0.02 

55.61 

0.90 

22.81 

Apr. 

1 

+4.95 

+5.27  . 

-0.02 

^0.02 

67.77 

+0.88 

24.29 

2 

44.77 

+4.20 

-0.02 

-0.02 

79.93 

^'+0.86 

24.56 

612  MOON,  1980. 

EPHEMiaUS  FOR  PHYSICAL  OBSERVATIONS  QiB'  T 

FOB  OKBBNWICB  MEAN  MUNflOBT. 


uoatf. 


Diito. 

Tte  Barth's 
Belenocnphio— 

Pbjnlnl  LitanttoB. 

ThBaant 
Seknopaphio— 

C 

Long. 

Ut. 

Long. 

UX. 

C9kBg. 

Ui. 

AfHT.         1 

• 
^.95 

• 
+5.27 

• 
-0.02 

• 
-0.02 

• 
67.77 

• 
+0.88 

• 
2U» 

3 

4.77 

4.20 

0.02 

0.02 

79.93 

0.86 

24.56 

3 

4.33 

2.93 

0.02 

0.02 

92.09 

0.83 

23.65 

4 

3.63 

1.54 

0.02 

0.02 

104.25 

0.81 

21.62 

5 

2.69 

+0.10 

0.02 

0.02 

116.42 

0.79 

18.58 

6 

+1.56 

-1.32 

-0.02 

^0.02 

128.59 

+0.76 

14.68 

7 

-1-0.28 

2.67 

0.02 

,  0.02 

140.76 

0.74 

10.12 

8 

-1.08 

3.90 

0.02 

0.02 

152.94 

0.72 

5.12 

9 

2.43 

4.96 

0.02 

0.02 

165.13 

0.70 

359.93 

10 

3.71 

5.81 

0.02 

0.02 

177.32 

0.68 

354.76 

11 

-4.82 

-6.42 

-0.02 

-0.02 

1^.52 

+0.66 

349.84 

12 

5.70 

6.76 

0.02 

0.02 

201.72 

0.64 

346.36 

13 

6.28 

6.78 

0.02 

0.02 

213.93 

0.61 

341.49 

14 

6.51 

6.46 

0.03 

0.02 

226.15 

0.59 

338.42 

15 

6.35 

5.80 

0.03 

0.02 

238.37 

0.57 

336.34 

le 

-5.81 

-4.78 

-0.03 

-0.02 

260.60 

+0.54 

335.44 

17 

4.92 

3.46 

0.02 

0.02 

262.83 

0.52 

335.89 

18 

3.73 

1.89 

0.02 

0.02 

275.06 

0.49 

337.84 

19 

2.34 

-0.18 

0.02 

0.02 

287.29 

0.46 

341.29 

20 

^.84 

+1.56 

0.02 

0.02 

299.52 

0.44 

346.11 

21 

•M).66 

+3.20 

-0.02 

-0.02 

3U.75 

+0.41 

351.93 

22 

2.09 

4.61 

0.02 

0.02 

323.97 

0.38 

368.27 

23 

3.35 

6.71 

0.02 

0.02 

336.19 

0.35 

4.58 

24 

4.39 

6.44 

0.02 

0.02 

«9to.4U 

0.32 

10.40 

25 

5.18 

6.78 

0.02 

0.02 

0.61 

0.29 

15.41 

26 

+5.68 

.    +6.72 

-0.02 

-0.02 

12.81 

+0.26 

19.42 

27 

5.91 

6.29 

0.01 

0.02 

25.00 

0.23 

22.32 

28 

5.86 

5.54 

0.02 

0.02 

37.18 

0.20 

24.06 

29 

5.55 

4.52 

0.02 

.0.02 

49.37 

0.16 

24.63 

30 

5.00 

3.29 

0.02 

0.02 

61.55 

0.13 

24.04 

May       1 

+4.23 

+1.92 

-0.02 

-0.02 

73.73 

+0.10 

22.34 

2 

3.27 

+0.48 

0.02 

0.02 

85.91 

0.07 

19.59 

3 

2.16 

-0.96 

0.02 

0.02 

98.09 

0.04 

15.94 

4 

+0.91 

2.34 

0.02 

0.02 

U0.27 

+0.02 

U.55 

5 

-0.41 

3«62 

0.02 

0.02 

122.45 

-0.01 

6.64 

6 

-1.76 

-4.74 

-0.02 

-0.02 

134.64 

.    -0.03 

1.48 

7 

3.10 

5.65 

0.02 

0.02 

146.83 

0.06 

356.29 

8 

4.35 

6.33 

0.02 

.  D.02 

159.03 

0.08 

351.30 

9 

5.46 

6.74 

0.02 

0.03  = 

171.23 

0.10 

846.71 

10 

6.37 

6.85 

0.02 

.0.02. 

183.44 

0.12 

342.69 

11 

-r7.00 

-6.64 

•rO.02 

-0,02 

195.65 

-0.14 

339.30 

12 

7.28 

6.11 

0.02 

0.02 

207.87 

0.16 

336.98 

13 

7.19 

5.24 

0.02 

0.02; 

1 

220.10 

0.19 

335.62 

14 

6.68 

4.04 

0.02 

0.02 

232.33 

0.21 

335.50 

15 

^76 

2.57 

P.02 

0.02 

244.57 

0.23 

336.79 

16 

-4.45 

-0.90 

-0.02 

-0.02 

2^.81 

-0.26 

339.61 

17 

.  -2,84 

+0.87 

-0.02 

-0.02 

269.06 

-0.28 

343.92 

MOON,  1920. 
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BPHBMBUS  TOR  FHTOICAL  OBSBRVATKWS  OF  TBR  IfOON. 

FOR  QKUtNWIOfl  MEAN  mDNIOBr. 


TheBvth's 

V^^hI^^A  V.JO^^kftkMt 

^TpbBaq'B 

iMe. 

■■ 

€ 

LflBg. 

lAl. 

Lcng. 

x«t. 

Cokof. 

lAl. 

May     17 

• 
^2.84 

• 

40.37 

• 
•-0.02 

• 

-0.02 

• 
280.08 

• 
-0.28 

• 

3«.92 

1$ 

-1.02 

2.50 

0.02 

0.02 

281.31 

0.31 

349.50 

1$ 

+0^ 

4.14 

0.02 

0.02 

203.55 

0.34 

355.89 

20 

2.88 

$M 

0.01 

0.02 

805.79 

0.37i 

2.49 

21 

4.20 

4M 

0.01 

0.02 

313.03 

0.40 

8.72 

22 

'f5.58 

48.71 

-0.01 

-0.02 

880.26 

«-0.43 

14.15 

2% 

8.40 

8.74 

0.01 

0.02 

342.49 

0.46 

18.54 

24 

8.00 

8.30 

0.01 

^   0.02 

854.71 

.0.49 

21.77 

2» 

7.10 

5.80 

0.01 

0.02 

6.93 

0.52 

23.79 

21 

8.85 

4.72 

0.01 

0.02 

I9.iai 

0.55 

24.63 

27 

*f8.20 

44.54 

^.01 

-0.02 

31.34 

-0.58 

24.30 

28 

5.48 

2.22 

0.01 

0.02 

43.53 

0.61 

22.86 

21 

4.44 

40.80 

0.01 

0.03 

55.73 

0.64 

20.38 

S# 

3.27 

-0.82 

0.01 

0.03 

07.92 

0.67 

16.96 

31 

2.00 

2.01 

0.01 

0.03 

00.11 

O.TO 

12.76 

June      1 

40.87 

--tM 

-0.01 

^.03 

02.30 

-0.73 

7.98 

2 

-0.88 

4M 

0.01 

0.08 

104.50 

0.75 

2.85 

8 

2.02 

5.41 

001 

0.08 

116.89 

0.77 

357.63 

4 

3.81 

e.i3 

0.02 

0.08 

128.38 

0.79 

352.56 

8 

4M 

0.50 

0.02 

0.0S 

141.08 

0.81 

847.86 

8 

-^.57 

-8.77 

-0.02 

-0.03 

183.29 

-0.83 

343.70 

7 

8.48 

0.85 

0.02 

0.08 

185.50 

0.84 

340.23 

8 

7.12 

8.21 

0.02 

0.08 

177.71 

0.86 

3S7M 

t 

7.43 

5.48 

0.02 

0.03 

130.93 

0.87 

335.92 

18 

7.50 

4.40 

0S& 

0.08 

202.10 

0.89 

335417 

11 

*-f.l3 

-3i>7. 

-^.02 

^.08 

214.30 

-0.90 

336.00 

12 

8.83 

^li» 

0.01 

O.03 

J86.6S 

0.92 

338.23 

18 

5.11 

40.17 

0.01 

0.03 

J88.88 

0.94 

341.86 

14 

3.50 

1.33 

0.01 

0.08 

251.13 

0.95 

846.89 

15 

^1.80 

3.60 

0.01 

0.03 

283.33 

0.07 

353.00 

18 

40.48 

44.33 

-0.01 

-0.08 

'    075.63 

-0.99 

350.67 

17 

2.51 

5.00 

0.01 

0.08 

J87.83 

1.02 

^M 

18 

4.38 

0.51 

0.01 

0.03 

800.13 

.     1.04 

12.25 

18 

5.00 

8.88 

-iO.01 

0.03 

M2.33 

1.08 

17.20 

20 

8.00 

0.40 

0.00 

0.03 

8a4it2 

1.00 

20.98 

21 

4-7.50 

44.78 

O.00 

•M).03 

336.80 

-1.11 

23.37 

22 

7.72 

4.83 

0.00 

0.08 

SI9.09 

1.14 

^      24.54 

23 

7.41 

8J3 

0.00 

•       0.08 

i.31 

1.18 

:      24.50 

24 

8.73 

tM 

0.00 

0.08 

13.53 

1.10 

23.31 

25 

5.73 

4-1.00 

0.00 

0.08! 

^.74 

1.21 

21.06 

26 

44.81 

-0.40 

0.00 

-0.08; 

07.95 

-1.24 

17.86 

27 

*3.32 

1.73 

0.00 

0.03< 

50.15 

1.28 

13.34 

28 

1.08 

3;08 

^.01 

0.08 

02415 

'      1J» 

9.19 

29 

40.80 

4.21 

•0.01 

0.08: 

V4.54 

1.30 

4.13 

90 

-i-0.74 

0.13 

0.01 

•0.08' 

06.74' 

IM 

358.90 

My       1 

^.02 

•-5.98 

•iO.01 

-O.03 

96.04 

-IJtt 

868.78 

2 

«3.20 

-0.42 

-0.01 

-0.03 

111.13 

-^1.34 

340.92 

614 


MOON,  192a. 


^HBMBSIS  FOR  PHYSICAL  OBSERVATIONS  OF  THB  MDON. 

FOR  ORBBNWICH  HBAN,  MUMriOHT. 


Date. 

TlMSarth's 

fhjrtwl  IiftiKlop. 

TiMfian'a 

C 

Long. 

Ut. 

>  Iiong. 

.    Xat. 

Golong. 

lAt. 

luly      1 

• 
-2.02 

• 
.    -6.93 

• 
-0.01 

• 

^0.03 

• 
08.94 

• 
-1.33 

• 
858.76 

% 

3.20 

6.42 

0.01 

0.03 

.  111.13 

1.34 

348.92 

$ 

4.28 

6.63 

0.01 

0.03 

123.33 

1.35 

344.60 

4 

.     •:5.22 

«.65 

0.01 

.     0.03 

135.53 

1.36 

340.96 

5 

'      »6.01 

6.16 

0.01 

0.03 

147.73 

.     1.36 

838.12 

f 

•     J^.61 

•\  -8.47 

-o.oi 

:  -^m 

.    159.94 

-    -.1.37 

836.22 

7 

•6.98 

4.50 

o.ol 

0.03 

>    172.15 

I    :  1.37 

835.38 

S 

7.06. 

3.28 

0.01 

>0.03 

.     184.37 

1.37 

335.72 

• 

.     .  6.81 

.    '  1.84. 

.  --0.01 

0.03 

196.60 

1.37 

337.36 

.    10 

6.19 

-0.26 

.0.00 

0.03 

808.83 

-  .  1.38 

840.37 

11 

-5.16 

+1.38 

0.00 

^.03 

221.07 

-1.38 

844.76 

1? 

.     3.74 

2.97. 

.0.00 

.  0.03 

.    233.31 

1.3» 

350.84 

t 

:    13 

1.98 

4.38 

0.00 

0.03 

1     845.56 

1.39 

856.74 

14 

-0.01 

6.61 

0.00 

0.03 

.,857.82 

1.40 

8.42 

15 

+2.02 

6.24 

.0.00 

0.03 

870.07 

1.42 

9.76 

16 

+3.93 

+6.54 

0.00 

-0.03 

882.32 

-1.43 

15^ 

17 

6.54 

6.39 

.  .0.00 

0.03 

294.57 

1.44 

19.62 

18 

.  6.73 

5.83 

.0.00 

.0.03 

306.82 

.  1.46 

22.64 

19 

.    .  7.42. 

-     4.95 

.      0.00 

>0.03 

819.06 

!       1.47 

24.31 

-     .    2Q 

^  ,7.60 

-  »     8.81 

O.OOJ 

.   » o.oa 

t   .831.30 

1.48 

24.66 

21 

+7.32 

+2.52 

0.00 

'     ■M).03; 

843.53 

-1.4» 

23.78 

22 

6.64 

+1.13 

0.00 

0.03 

.  :  865.76 

1.61 

21.78 

23 

6.66 

-0.28 

0.00 

0.03 

.  7.98 

.     1.62 

18.78 

.     24 

.      4.46 

1.65 

o.oa 

0.03 

.    20.19 

1.54 

14.94 

25 

•       3.13 

4 

.  .  «.93. 

..  o.oo: 

.    -0.03. 

f 

32.40 

1.66 

10.42 

'   26 

+1.76 

'.   -4.08 

.  o.oo; 

( 

t    44.6Q 

•  r^.66 

6.44 

27 

.    +0.41 

«.05' 

0.00 

..  0.03 

4 

166.8O 

.  1.57 

0.23 

.      28 

-0.87. 

6.81 

•     O.OOj 

i  .  .0.03 

fi8.99 

1.67 

366.03 

.  29 

.2.03 

6.32 

.    .,0.00: 

•  ..'0.03! 

.^   81.19! 

1.58 

360.08 

30 

3.07 

-       t.55 

0.00 

1  1.  .  0.03! 

..    93.38i 

1.58 

346.69 

31 

.     -3.96 

.     -t.49 

,        rO.OO 

?\  '^0.03. 

"  105.57 

-1.58 

341.73 

Aug.       1 

.  4.70 

'    -6.13 

'  o.oo: 

r0.03 

U7.7ft 

1.67 

338.67 

2 

5^ 

^(k.46 

:     »0.00i 

:           0.03' 

..1^.95. 

.    1.56 

336.63 

8 

.6.70 

.:4.51 

0.00: 

>    0.03 

.  H2.15. 

1.55 

885.45 

.     4 

:  6.98 

8L32 

0.00* 

'      0.03 

.164.35 

I 

.1.64 

336.52 

-      5 

;  r-5.94 

-  -*L93 

0.00 

-0.03 

166.55 

-1.63 

.  336.83 

6 

6.70 

—^.41 

0.00 

.0.03 

178.76 

1.52 

.  389.44 

7 

:  '  6.17 

^  +1.17 

O.OOi 

0.03 

190.98 

1.51 

343.36 

8 

.       4.32 

2.70 

^0.00 

• 

.      0.03. 

-  »3.21 

1.50 

348.43 

.      9 

3.14 

.  .     4.10 

?M  »0.00 

/     0.03 

2]J^.44 

1.49 

364.41 

r     10 

.-1.67. 

-.  +15.26 

.    .M).01 

-0.03 

!  227.68 

-1.48 

0.86 

11 

+0.01 

/6.08 

0.01 

..-    j0.03. 

, .  239.92 

.    i;1.48 

7.26 

1^ 

1.78 

.  <.  ..6.48 

..      0.01 

: »   0.031 

.  !K2.16 

•  •  1 1.47 

13.09 

»      13 

3.47 

•/.    $.45 

-      0.01 

.     »0.03i 

264.41. 

.     1.47 

17.W 

14 

V.  .  4.93 

,^.99. 

• 

0.01 

•  :  0.03 

276.66 

•     1.46 

.    21.56 

•           Ifi 

\ ,  +6.03 

.    +6.16 

+0.01 

♦^.03 

.;  288.90 

\   -1.46 

28^ 

v  16 

t    +6.69 

.44.05 

+0.01 

**0.03 

.  301.14 

. .  -rl.46 

24.69 

MOOK/  1930. 


613 


EPraaiEBIS  FOB  PHTSIOAI/  0BSGRVATI0K3  OF  ^"HB  MOON. 


WOBtfQiSatKmCB 


MiDNioar. 


Dale 

\, 

flsliHCHfiiplito 

n^Uflsl  UHiUon. 

Ctetanognipliio— 

C 

I>ong. 

Ut. 

Long. 

Lat. 

G«long. 

Lat. 

Aug. 

16 

e 

+6.69 

• 
44.05 

• 
+0.01 

• 

-^.03 

• 
801.14 

0 

-1.46 

• 
24.09 

• 

17 

6.88 

2.74 

0.01 

0.08 

813.38 

1.46 

24.24 

.  •  ' 

IS 

6.62 

+1.32 

0.01 

0.03 

825.61 

1.47 

22.57 

1* 

5.68 

-   -0.12 

•1 0.01 

•      0.03 

837.84 

1.47 

19.83 

I  '  1 

20 

1 

f       5.02 

1.52 

•  o.oi: 

•>0.03 

'860.061 

'    I  1.47 

16.17 

% 
1  ■ 

21 

»     +S.84 

-  '-2.84 

•     +0.01 

^.03 

2.27, 

•  -1.47 

11.79 

\ 
'    ■* 

2i 

2.54 

4.01 

0.01 

0.03 

»    14.48 

1.47 

6.90 

,  f 

2i 

^-1.20 

'      6.01 

0.01' 

0.04 

.      26.68 

.     1.47' 

1.73 

f 

24 

*0.11 

■•"6.79^ 

»0.01 

0.04 

-■    38.88 

1.47 

356.51 

'    '  •': 

25 

'  1.31 

'       6.33 

•»0.01' 

0.04 

♦    =^1.07 

-:     1.46 

351.46 

« 

26 

•    -2.36 

i-<.59 

"•+0.01 

•     «M).04 

•     .68.26 

'    wl.46 

346.80 

^ 

2T 

3.23 

6.66 

•    "O.OO- 

'  '  '0.04 

75.44 

1.44 

342.72 

•'"  - . 

26 

3.91 

6.22 

•        0.00: 

•0.04 

W.62 

1.43 

839.39 

■     » ■ 

26 

4.39 

-6.57 

0.00' 

0.04 

'      99.80 

. '     1.41 

336.97 

,  • 

SO 

4.68 

^  4.63 

•0.00 

0.04* 

111.98 

-  1.39 

335.59 

3i 

^4.79 

•i    -S.4» 

^    6.oo' 

i-e.03 

124.16 

-1.37 

335.37 

fi^. 

1 

'  •  4.73f 

8.03 

•o.oo 

•0.03' 

136.34 

•  1.35 

336.41 

^    ~    . 

2 

•»  4.5a 

'    *-^.50 

+0.01 

'     »0.03 

148.53 

1.32 

338.75 

6 

'     M.09' 

•    if  1.08' 

'  0.01 

'•'»0.03 

\    W0.72 

1.30 

342.37 

4 

'  3.48 

^!     »2.62 

•    »0.01 

'  •  \'  0.03. 

172.92 

1.27 

'.  347.14 

■                        •     » 

6 

■M8.67 

+4.0Z 

+0.01 

'   -e.os 

185.13 

'  -1.25 

352.82 

1 

t 

1.65 

-5.19 

0.01 

'     0.03 

:  197.34 

1.23 

359.02 

•     •!'  ; 

7 

-0.45 

•«      6.05 

>     '0.01 

•  » 0.03' 

209.55 

1.2(K 

5.30 

ff 

6 

'    .^-0.86 

^     '6.585 

••»0.01 

0.03 

•>  221.78 

'       1.18 

11.20  * 

ff  • 

f 

2.21 

•      6.59^ 

■  '  0.01 

»0.03 

'    234.00 

'  1.17 

.     16.31 

^ 

10 

^-3.48 

'    +6.23 

'    +6.01 

-0.03. 

246.24 

"  -1.15 

20.34 

.  '  •»: 

11 

•     4.5T 

.  •  5.48 

'  >0.01 

0.03 

268.47 

1.13 

-     23.11 

1 '. 

12 

5.38 

4.42 

■•'»0.01- 

:    "0.08 

270.70 

1.12 

24.52 

',•    ::i. 

IS 

-"-5.83 

r-    '^.12. 

*'/  'O.oi: 

•  '  *  0.03 

282.94 

i  1.10: 

■     24.58 

••)  ■ ... 

14 

•5.90 

'   -1.68- 

^:"    0.02; 

^  '0.03 

295.17 

:  .   1.09 

23.35 

!• 

16 

+6.59: 

'-  'HI4.19' 

'•+0.02^ 

J'  U6.03. 

'    107.39 

•'•^  -1.08 

•     20.95 

'           ."> 

16 

'  "4.94' 

•"  'Jiil.28i 

«    <»0.02 

'0.04t 

819.61 

-  1.07: 

VtXA 

r.  ;  1 

17 

'     »4.00f 

.-    '^2.66: 

\  »     0.01 

•»0.04' 

'^  •31.83 

•'       1.06! 

13.33 

..     •'X 

16 

'2.86 

3.89* 

r-  'o.or 

•     0.04; 

<   J44.04 

.  '  1.05- 

8.54 

Vl  .^ 

16 

• 

-.      1.58^ 

'      4.95 

'•0.01 

i'      0.04 

-•'866.24 

■     1.04- 

8.40 

<H'    .-. 

20 

46.27 

•-  -4.78; 

»    ^6.01 

i'  'i4).04 

■  '  «.44 

-1.03 

358.16 

f   ..      . 

21 

'*-  ^0.99^ 

■     '.6,38' 

^•»  >o.or 

0.04; 

*'    20.6i 

-       1.02 

'    363.05 

^:  . 

2J 

'•    •  2.15 

i'l  •^e.70' 

-'     0.01' 

i"<>0.04; 

T    ^2.82 

'  .  1.00 

348.25 

4  .■     :• 

26 

-'  '  3.13 

^"  .'"  6.73- 

)    »o.or 

1 

J     '0.04 

y'    45.00 

•       0.99 

343.97 

r*   . 

24 

^      '  3.88' 

ri(      e.44 

i-'O.Ol: 

{    ^0.041 

'.'    67.17 

0.97 

340.38 

«                    ■ 

26 

'.^:^.38' 

^r  '^.85; 

'«  ^6.01 

^^.04 

"   69.34, 

'     -0.95 

337.63 

f 

26 

*.^    >4.62: 

I    .'4.94 

?       0.01 

'  =     0.04 

^1.51 

0.92 

335.88 

*.    .» 

27 

It    '4.61: 

^•^  '•«.76 

0.01 

0.04 

W.67 

0.89 

335.29 

« 

26 

^-    -4.36' 

»      "«.35 

0.01 

►0.04 

105.84 

6.86 

335.97 

'■      :•.    . 

26 

f'3.90i 

« :  *-0.78 

'      0.01 

•    •)0.04 

'  ]a8.0O 

0.83 

337.99 

.     'rT 

30 

:•  i^8.26* 

^''».'«.86. 

'  +e.oi! 

^'-  U6.O3: 

y  •  Mo.ir 

*•  ■  -0.79 

'-  341.37 

Oct: 

1 

-  -^.48' 

'»'"-»^£.46 

.+0.0H 

.1^.03 

.  "kip  QA 

*6.7tt 

\^  345.96 

616 
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EFHiafBSIS  FOB  PHTSICILIr  0BSEBVATIDN9  OF  THE  MOON. 

F(»  OBBUnnGH  MBAir  MIDMiaBr. 


Pate. 

^|»»gTttl> 

«v  S^^^HH^B  AflmV^B^^B* 

^19m9m^9 

C 

liM. 

LODf. 

lAt. 

Ottaig. 

Ut. 

Oct.       1 

• 

--2.48 

• 
+2.40 

• 

+0.01 

• 

-O.03 

• 
M2.34 

• 
-0.70 

• 
845.98 

2 

1.60 

t.92 

0.01 

0.03 

154.51 

0.72 

351.51 

3 

-0.01 

5.14 

0.01 

0.03 

100.081 

0.09 

357.64 

4 

•M>.42 

0.00 

0.01 

0.03 

178.88 

0.05 

3.88 

5 

1.40 

0.00 

0.01 

0.03 

191.07 

0.02 

9.81 

e 

^2.48 

:+0.74 

+0.01 

-O.03 

903.27 

-0.50 

15.04 

7 

3.41 

0.47 

0.02 

0.03 

215.47 

0.50 

19.29 

S 

4.21 

5.81 

0.02 

0.03 

227.08 

0.53 

22.39 

9 

4.82 

4.82 

0.02 

0.03 

»9.90i 

0.51 

24.28 

10 

5.19 

3.58 

0.02 

0.04 

252.11 

0.48. 

24.74 

11 

•K5.28 

+2.10 

+0.02 

-0.04 

M4.3a 

-0.40 

23.90 

12 

5.09 

40.04 

0.02 

0.04 

270.58 

.     0.44 

21.97 

13 

4.01 

-0.87 

0.02 

0.04 

288.70 

0.42 

18.89 

14 

3.87 

2.31 

0.01 

0.04 

800.98 

0.40 

14.90 

15 

2.90 

3.02 

0.01 

0.04 

813.19 

0.38 

10.24 

10 

+1.70 

-4.70 

+0.01 

^.04 

825.30 

-^M 

5.15 

17 

+0.60 

5.07 

0.01 

0.04 

837.59 

0.34 

360J90 

1$ 

.     -0.80 

0.34 

0.01 

0.04 

849.78 

0.33 

354.72 

It 

2.00 

0.74 

0.01 

0.04 

1.98 

0.31 

840.82 

20 

3.22 

4.85 

0.01 

0.04 

.14.14 

0.29 

345.88 

21 

•-4.21 

—^.00 

.     +0O1 

-O.04 

20.32 

—0.27 

341.57 

22 

4.96 

0.17 

0.01 

0.04 

38.48 

0.25 

838.62 

23 

6.39 

5.80 

0.01 

0.04 

60.04 

0.22 

886.40 

24 

.  5.51 

4.20 

0.01 

0.04 

02Jn 

• 

!  0.19 

885.85 

29 

5.28 

f.89 

0.01 

0.04 

74.96 

0.10 

385.53 

20 

-4.72 

-1.83 

+0.01 

-^.04 

87.10 

-0.13 

837.06 

27 

3.80 

44I.34 

0.01 

0.04 

99.24 

0.09 

340.06 

20 

2.70 

2.02 

0.01 

•  0.03 

111.38 

0.05. 

1 

844.37 

20 

1.49 

.  3.58 

0.01 

0.08 

123.54 

-0.02 

L  349.88 

30 

-0.14 

4.92 

0.01 

*       0.03 

135.00 

+0.02 

-   366.00 

.     3t 

+1.20 

+5.94 

+O.01 

«*0.08 

M7.84 

+0.06 

2.41 

Nov.      1 

2.45 

0.57 

.0.01 

0.03 

100.00 

0.10 

8.54 

2 

3.65 

0.79 

0.01 

•0.04' 

172.17 

i^     0.13 

18.96 

3 

4.44 

0.59 

0.01 

r0.04 

'184.34 

0.17 

18.45 

4 

.      5.10 

0.02 

0.01 

•0.04 

100.52 

'       0.20 

21.70 

0 

+5.62 

+5.11 

+0.01 

*^.04 

208.71 

+0i» 

.     28.90 

0 

.      5.08 

3.93 

,0.01 

r0.04 

»).90 

0.26 

.     24.74 

.     7 

5.00 

2.57 

0.01 

:     0.04; 

.  2B3.10i 

.0.29^ 

24.34 

.     0 

5.29. 

+1.00 

0.01 

•       0.04, 

246.30 

.OM 

.     22.72 

0 

4.70 

-0.42 

0.01 

;       0O4 

t    257.60 

> 

r.  0.84 

1 

'      19.90 

10 

+4.03 

•^1.88, 

+0.01 

'  ^.04 

1 

280.70 

+0417 

.     10.20 

:   11 

•3.13 

3.24 

0.01 

0.04 

281.90 

0.39 

11.82 

12 

,2.07. 

4.43 

0.01 

•'     0.04. 

194.10 

.    0.41 

6.82 

13 

+0.88 

6.42 

0.01 

0.04 

a08.3O 

..     0.43 

1.57 

14 

»-0.39 

<0.10 

0.01 

0.04 

918.^ 

0.46 

.   356.33 

15 

«*1.09 

-r0.08 

40.01 

-0.04 

880.08 

+0.47 

351.38 

10 

N^2.«7 

^M 

+0.01 

-0O4 

848  JO 

+0.40 

9mM 
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EPHEMERIS  FOB  PHYSICAL  OBSERVATIONS  OF  THE  MOON. 

FOB  OBBENWICH  MBAK  MIDNIGHT. 


Datt. 

flilBIKHfHiMci 

FbysSaillibntiaB. 

The  Sod's 

c 

Txmc. 

L«t. 

LoBi;. 

LM. 

Cokog. 

Ut. 

Nov.     16 

• 

-2.97  ; 

•  • 

-6.83 

• 
+0.01 

• 

-0.04 

• 

342.86 

• 
+0.49 

m 

346.75 

17 

4.17 

6.73 

+0.01 

0.04 

355.03 

0.50 

342.76 

y& 

5i» 

0.34 

0.00 

^.04 

7.20 

0.62 

339.48 

19 

6.01 

6.65 

<K0* 

0.04 

19.86 

0.54 

337.05 

» 

6.66 

4.67 

0.00 

0.04 

31.62 

0.56 

335.60 

n 

-6.72 

-8.43>^ 

0.00 

>    -0.04 

48.67 

+0.59 

335.27 

22 

6.47 

1.97 

0.00 

0.04 

66^1 

OM 

336.22 

t  8 

6.80 

-0-35 

■   0.00 

.  0.04 

67.95 

0.64 

338.57 

?A 

4.76 

+1.34 

oloo 

0.04 

OOjOO 

0.67 

842  JOl 

25 

3.24 

2J8 

+0.01 

0.04 

92.^1 

0.70 

347.47 

26 

-1.5$   ' 

+4.43 

+0.01  • 

-0.04 

104.34 

+0.74 

353.68 

27 

44).31 

6^" 

0.01 

0.04 

116.48 

0.77 

0.18 

28 

2.12 

64» 

0.01 

0.04 

1^.61 

0.80 

6.68 

29 

S.76 

6.69 

0.01 

0.04 

140.75 

0.83 

12.56 

90 

6.10 

6.60 

0.01 

0.04 

162.90 

0.86 

17.45 

Dec.      1 

•fO.OI 

+6.08 

+0.01 

-0.04 

-   165.06 

+0.80 

21.14 

2 

6.69 

• 

6.23 

0.01 

.  0.04 

177.21 

0.92 

23.56 

8 

0.91 

4.10) 

0.01   • 

0.04 

180.87 

0.95 

24.68 

•  -    ■    4  . 

6.80 

*  2.79- 

0.01 

0.04 

201.64 

0.07 

^.56 

5 

6.39 

+1.36' 

0:01  : 

0.04 

213.72 

1.00 

23.23 

« 

♦6.76  - 

-OJtl. 

+0.01 

-0.04 

226;90 

+1J02 

20.79 

T 

4.91 

IM 

0.01 

0.04 

238.09 

1.05 

17.30 

8 

3.03 

tM 

0.01 

0.04 

250.28 

1,07 

13.12 

0 

iM  . 

4,11 

+0.01    . 

0.04 

262.47 

IjOO 

8.27 

10 

1.66 

5.12 

0.00 

0.04 

274.66; 

1.11 

3.07 

11 

+0.42 

1            1 

r6.W 

0.00    , 

!-0.04. 

286.84 

+1J2 

857.70 

12 

-0.87 

043 

0.00    i 

0.04  . 

299.08. 

1.14 

852.60 

IB 

2il7 

6.60 

.  0.00 

:     0.04 

311.22 

1.15 

347.97 

14 

3.46  ' 

•  6.04» 

0.00 

0.04 

823.40 

1.16 

343.80 

15 

4^ 

6432 

1 

0.00    . 

• 

0.04 

836.67. 

1.17 

040.34 

» 

-6.70 

•-6.71 

•   0.00 

-0.04 

347.74 

+1.18 

337.68 

17  . 

•^  . 

_  4.84 

-   .  OjOO 

QM 

860M 

1.10 

085.04- 

18 

7.32 

3.72 

OilQ 

,  -    0.04 

12.07 

1.20 

335.23 

19 

7.62 

2.38 

0.00 

0.04 

24.22 

1.21 

335.68 

••  '  29 

'  7v6t 

-«188 

O.>00 

•0.04 

36.36 

1.28 

337.40 

21 

-6.94 

+0.72 

0.00 

^.04 

■ 

.  48.50 

+1.24 

340.40 

22 

.     6.87 

2.33 

0.00 

P.04 

60.63 

1.26 

844.96 

25 

''    4.34 

3.B3 

0.00 

0.04 

72.76 

1.28 

350.63 

24 

2.43 

6.10 

o.op 

0.04 

84.88    . 

1.30 

857.18 

26 

-0.30 

6.01 

;   Q.0O 

0.04 

97.00 

1.31 

3.88 

26 

+1^  ' 

...+6.50" 

0.00 

-0«04 

looao 

+1^ 

10.27 

27 

3.89 

6.52 

0,0Q  . 

QM, 

121.26. 

U85 

15.78 

28 

6.67 

6.09 

0.00 

0.04 

133.38 

1.37 

20.08 

29 

6.80 

6.29 

0.00 

0.04 

145.62 

1.38 

23.00 

30 

7.64 

4.19 

0.00 

0.04 

157.66 

1.40 

24.52 

31 

+7.79 

+2.88 

0.00 

-0.04 

169.81 

+1.41 

24.71 

32 

+7.61 

+1.47 

0.00 

-0.04 

181.97 

+1.43 

23.64 

618     ILLUMINATED  DISK  (W  MERCURY,  1920. 

FOn  QREINWICa  MSAN  MOWf. 


Date. 

1; 

0.830 

• 

% 

9 

t 

Uh- 

Date. 

lb 

\ 

i 

L 

BtaOtf 

Jan.       1 

49 

• 
186 

33.3 

-0.3 

Jvay     4 

0.319 

• 
111 

m 

16 

29.4 

+1.0 

6 

0,879 

41 

181 

29.3 

0.3 

9 

0,232 

122 

20 

25.2 

1.2 

11 

0.915 

34 

176 

26.8 

0.3 

14 

0.146 

135 

25 

18.8 

1.7 

16 

0.943 

28 

170 

25.6 

0.4 

19 

0.069 

150 

34 

10.4 

2J2 

21 

0.964 

22 

163 

25.5 

0.5 

24 

0.019 

164 

eo 

3J2 

2.8 

26 

0.981 

16 

154 

26.6 

-0.7 

29 

Otflt 

165 

140 

2.9 

+2.8 

31 

0.993 

10 

137 

28.9 

0.9 

Aog^     3 

0Ltt74 

148 

1F2 

12.3 

2.0 

Feb.       6 

0.998 

5 

80 

32.9 

1.1 

8 

0.190 

128 

182 

2&.5 

1.2 

10 

0.992 

10 

9 

39.2 

1.2 

13 

0.354 

107 

188 

46.7 

+0.4 

15 

0.964 

22 

350 

48.1 

1.2 

18 

0560 

84 

HM 

62.1 

-0.3 

20 

0.897 

37 

342 

59.4 

-1.1 

23 

0.743 

61  , 

200 

69.a 

-0.8 

25 

0.770 

57 

337 

69.2 

0.9 

28 

Qr.S89 

89 

207 

65.9 

1.2 

Bidr.      1 

0.577 

81 

S» 

69.3 

-0.4 

86^.    2 

0.969 

20 

^7 

56.0 

1.4 

« 

0.354. 

107 

329 

54.0 

-fO.3 

V^.    7 

MB7 

6 

1252 

45^ 

L4 

11 

.0.158 

1 

138 

324 

28.7 

1.2 

12 

0.994 

* 

9 

358 

37.7 

1.2 

16 

0.035 

158 

'300 

7.1 

+2.3 

17 

0t977 

18 

15 

32.S 

-0.8 

21 

0.007 

170 

2U 

1.4 

2.9 

22 

0.952 

25 

;    21 

28it 

0.6 

26 

0.059 

152 

167 

10.1 

2.2 

>  27 

0.924 

82 

^ 

27.1 

0.4 

31 

0.153 

134 

159 

21.3 

1.5 

Oct.     2 

0.892 

38 

24 

26J? 

0.2 

Apr.       5 

0.255 

11> 

156 

28.3 

1.1 

7 

0.855 

45 

24 

27.0 

-0.1 

10 
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NOTATION. 


»• 


li^the  pitjo  of  the  imw  of  the.iUnmiiiikted  par^oaa  of  ttie  app^rcvit  disk  |o  the  avpa  of  the 
.,    entire  apparei)0tdi^kregari49d  as  circuli^r,  i  ;      . 

.  '  isfthe  angle  between  t^e  Sun  oiud  £!arth,  ajs  Wn  from  the  planet.       '         . 
,    d«the  angle  which  the  line  joiiuijg  the  cusp^  or  estreinities  qf  the  ilJljLiminaled  portion, 
makes 'with  the  meridian. .  7  *  !       '      .   . 

Lethe  brilliancy  of  thefdiak.  TJjf^e  uiut  of*X  is  ihe  amount  of  Hgh^receivecl  by  aft  eye  from  a 
circular  disk  with  the  teme  albedo  as  the  planet,  subtending  an  angular  radius  of  one 
second  of  arc,  situated  at  dSMJEOice  unity  Irotn  l9ke  6un»  add  illuminated  by  the  latter 
as^e  mean  disk'of  the  plbhet  is  illu^mnsted.    *       '     .    "^ 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  MASS. 

FOB  GREENWICH  MKAN  MIDNIGHT. 
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38.45 

0.79 

288.27 

13.07 

3.74 

11    6.3 

1144.7 

20 

0.919 

9.72 

38.05 

0.79 

288.08 

354.41 

345i)9 

12  23.0 

13    1.2 

22 

0.921 

9.91 

32.61 

0.78 

287.90 

335.78 

326.47 

13  39.5 

14  17.6 

24 

0.923 

10.11 

32.14 

0.77 

287.71 

317.18 

307.90 

14  55.8 

15  33.9 

26 

0.926 

10.31 

31.68 

0.77 

287^53 

298.62 

280.35 

16  12.0 

16  50.1 

28 

0.928 

10.52 

31.00 

0.76 

287.35 

280.09 

270.84 

17  28.1 

18    6.0 

liar.       1 

0.931 

10.73 

30.49 

0.74 

287.18 

261.60 

252w37 

18^.9 

19  21.8 

8 

0.934 

10.95 

29.86 

0.73 

287.01 

243.15 

233.94 

19  59.7 

20  37.5 

5 

0.936 

11.17 

29.19 

0.71 

286.85 

224.74 

215.55 

21  15.2 

21  52.9 

7 

0.939 

11.40 

2S.4a 

0.69 

286.69 

206.37 

107.20 

22  30.6 

23    8.2 

9 

0.943 

11.63 

27.72 

0.67 

286.53 

188.05 

178.90 

23«.7 

11 

0.946 

11.86 

26.91 

0.64 

286.38 

169.76 

160^ 

0  28.3 

1    0.7 

13 

0.949 

12.10 

26.05 

0.61 

286.22 

151.58 

142.43 

138.1 

2  15.5 

16 

0.953 

12.34 

25.14 

0.58 

286.07 

133.34 

12426 

2  52.8 

3  30.1 

17 

0.956 

12.59 

24.18 

0.55 

285.92 

115.19 

106.14 

4    7.3 

4  44.5 

19 

0.960 

12.88 

23.17 

0.52 

285.77 

97,10 

88.07 

5  21.6 

5  58.7 

21 

0.963 

13.06 

22.11 

0.48 

285.62 

79.05 

70.04 

0  35.7 

7  12.6 

23 

0.967 

13.32 

20.99 

0.44 

285.46 

61.05 

52.07 

7^.5 

8  26.4 

25 

0.970 

1^.56 

19.82 

0.40 

285.29 

43.10 

34.15 

0    8.2 

9  30.9 

27 

0.974 

18.80 

18.59 

0.36 

285.10 

25.21 

16.27 

1016.6 

10  53.2 

29 

0.977 

14.04 

17.32 

0.32 

284.88 

7,35 

^8.45 

11  29.8 

12    6.4 

SI 

0.981 

14.27 

15.99 

0.28 

284.63: 

349.55 

340l66 

12  42.9 

13  19.3 

A|^. .     2 

0.984 

14.49 

14.61 

0.23 

284.32 

381.79 

322  J3 

13  56.7 

14  8U> 
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■ 
• 

FOR 

GRESJrWr(3H  ItiMK  MlDNldBT. 

Date. 

• 

TJght-   \ 

SttOIar 
tode. 

P 

i4^+lW 

^e   • 

^Q'^e 

'*© 

0^ 

liar.  31 

■'   "         t 
m 
5.45 

—0.9 

• 

• 
811.45 

• 
-M6.64 

* 
-16.01 

• 
+21.89 

m 

113.49 

Apr.   2 

5.37  ; 

1.0 

36.27 

811.01 

16.81 

14.59 

21.72 

114.42 

4 

5.29    ■ 

1 

1.1 

36.23 

310.53 

16.99 

13.12 

21.55 

115.35 

6 

5.22    ' 

1.1 

36.19 

310.00 

17.19 

11.61 

21.37 

116.29 

-      8 

9.15     : 

1.2 

36.13 

309.44 

17.41 

10.05 

21.19 

117.23 

10 

5.09    . 

-1.2 

86.07 

308.83 

+17.64 

-  8.45 

+21.00 

118.17 

12 

5.04 

1.3 

86.00 

308.18 

17.88 

6.82 

20.80 

119.11 

14 

4.99 

1.3 

85;92 

307.51 

18.18 

5.16 

20.60 

120.06 

16 

4.95    ' 

1.4 

85.84 

3P6.81 

'   18.38 

3.48 

20.39 

121.00 

18 

4.92    ; 

* 

1.4 

•35.74 

306.09 

'     18.65 

1.77 

20.17 

121.95 

20 

4.89 

-1.4 

35.64 

305.35 

+18.92 

-  0.04 

+19.95    ^ 

122.91 

22 

4.87    . 

1.4 

35.53 

304.60 

19.19 

+  1.69 

19.72 

123.86 

24 

4.85    '■ 

1.4 

35.41 

303.85 

19.46 

3.43 

19.49 

124.82 

26 

•4.85    • 

1.4 

35.29 

303.11 

19.78 

5.16 

19.25 

125.78 

28 

4.85 

• 

1.4 

35.16 

802.87 

19.99 

6.88 

19.01 

126.75 

30 

4.85    • 

-1.4 

35.03 

301.65 

+20.25 

+  8.59 

>18.76 

127.71 

liBiy    2 

4.86 

1.3 

34.90 

300.94 

20.50 

10.28 

18.50 

128.68 

4 

4.88 

1.3 

84.76 

300.27 

20.75 

11.94 

18.24 

129.65 

6 

4.91  ; 

1.3 

34.64 

299.62 

20.96 

18.58 

17.97 

130.63 

8 

4.94 

1.2 

34.51 

299.01 

21.21 

15.17 

17.69 

131.61 

10 

4.97 

-1.2 

34.39 

298.44 

+21.42 

+16.78 

+17.41 

132.a9 

12 

5.01    , 

1.2 

34.27 

297.91 

21.62 

18.24 

17.13 

133.57 

14 

5.06    < 

1.1 

34.17 

297.43 

21.81    ' 

19.71 

'    16.83 

134.56 

16 

5.11 

1.1 

34.07 

297.00 

21.99 

21.12 

16.54 

135.55 

•    18 

6.16  ; 

1.0 

33.99 

296.63 

22.16 

22.49 

16.23 

136.54 

20 

5.22    : 

-1.0 

33.91 

296.30 

+22.30 

'    +28.79 

'  +15.92 

137.M 

22 

5.29    ' 

1.0 

33.85 

296.04 

22.44 

25.04 

15.61 

138.54 

24 

5.35 

0.9 

33.81 

295.83 

22.56 

26.24 

19.29 

139.54 

26 

«.42 

o.a 

33.77 

295.68 

22.67 

27.38 

14.97 

140.54 

138 

5.50 

0.8 

33.75 

295.59 

22.77 

28.46 

'    14.64 

141.55 

30 

5.58    ' 

-^.8 

33.75 

295.55 

+22.85 

+29.48 

+14.30 

142.56 

June  1 

5.66    * 

'    0.7 

33.7^ 

295.56 

22.92 

30.45 

18.96 

143.58 

3 

5.74    ! 

0.7 

33.79 

295.64 

22.98 

31.37 

"    18.62 

144.60 

5 

5.82    ' 

'  0.7 

33.83 

295.76 

23.08 

*     32.28 

•    18.27 

145.62 

7 

'  5.91  : 

0.6 

83.84 

295.94 

23.06 

•      33.04 

12.91' 

146.65 

9 

6.00 

• 

-0.6 

33.94 

290.17 

'  +23.0*' 

'-  +38.80 

+12.55 

147.68 

11 

6.09 

0.5 

84.02 

296^.45 

L     23.00 

'       34.51 

=     12.19 

148.71 

13 

6.18 

0.5 

34.11 

29^.78 

23.08 

-     35.17 

•     11.82 

149.74 

15 

6.2B 

0.4 

84.20 

297.15 

23.07    ■ 

35.78 

11.44 

150.78 

17 

e:37 

0.4 

84.31 

297,^7 

23.04 

36.35 

11.06 

151.83 

19 

6.47 

-0.4 

34.43 

298.04 

+23.00 

-    +36.88 

+10.68  • 

152.88 

21 

6.57 

0.3 

84.56 

298.^ 

22.98* 

37.87 

10.29  • 

153.93 

23 

6.66 

'    0.8 

«84.69 

299.09 

•'    22.88^  • 

'      37.821 

9.90 

154.98 

25 

6.76 

0.8 

«>4.oD 

299^.67 

22.80 

•      38.2* 

'■     9.50 

156.04 

■     27 

6.86    : 

1 

0.2 

84.97 

'300.80 

22.71 

'      38:60' 

9.10 

157.10 

20 

6.96 

-0.3 

85.11 

300.95 

^  +22.61 

•   +38.94 

+  8.70 

158.16 

?«ly  1 

7.07:    . 

•0.2 

35.20 

801.64 

+22.5*    1 

•   +30.* 

•+  8.29- 

159  J» 

,'  t^^: 
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^^Zl^o^ 

of  Transit  of 

■J  ■■■ ■ 

«k 

Diafne- 
tor. 

i 

f 

<i' 

Centralkeridiui.  J 

nidian. 

Bate. 

Of  Date. 

Of  Interme- 
diate Date. 

Of  Date. 

Of  Interme- 
dJate  Date. 

ff 

e 

1$ 

9 

• 

• 

h      m 

h      m 

Ibir.     31 

.0.981 

UJ2fi 

15.99 

0.28 

284f.63 

949.65 

340:66 

12  42.9 

13  19.8 

hpT.       2 

0.984 

14.49 

14.61 

0.23 

284.a2 

381.79 

322.93 

13  55.7 

14  32.0 

4 

0,987 

14.71 

13.19  - 

0.19 

283.1»5 

314.08 

305.24 

15    8.3 

15  44.6 

-  -      6 

0.990 

14.91 

11.72- 

0.16 

283.47 

296.41 

287.59 

16  20.8 

16  56.9 

8 

0.992 

16.10 

10.21 

0.12 

282.81 

278.78 

269.97 

17  33.0 

18    9.1 

10 

0.994 

16.28 

8.66 

0.09 

281.89 

261.18 

252.40 

18  45.2 

19  21.2 

12 

0.996 

15.44 

7.07 

0.06 

280.60 

243.62 

234.85 

19  67.1 

20  33.1 

14 

0.998 

16;5» 

5.40 

0.04 

'278.19 

226.09 

217.34 

21    9.0 

21  44.9 

.16 

0.999 

15:72 

3.84^ 

0.02 

273.85 

208.58 

199.84 

^  20.7 

22  56.6 

18 

1.000 

16.8i 

2.26 

0.01 

263.02 

191.10 

182.36 

28  32.4 

•  ^ 

1.000 

ld.91 

1.03 

0.00 

217.88 

173.63 

164.89 

0    8.2 

0  44.0 

22 

1.000 

15.98 

1.68 

0.00 

144:39 

156.16 

147.43 

1  19.8 

155.6 

.24 

0.999 

16.03 

3.24 

0.01 

126.56 

188.70 

129;97 

•2  31.4 

8    7.2 

:     26 

.0.998 

16.05 

4.89 

0.03 

130:57 

121:23 

112.50 

3  43.0 

4  18.8 

-    28 

0.997 

10.05 

6.56 

0.05 

117.69 

103.76 

95:01 

4  64.7 

5  30.6 

ao  : 

0.995 

19.08 

8.28 

0.08 

116.02 

'86.26 

77.50 

6  ^6.4 

6  42.3 

.May       2 

0.993 

15.99 

9.89 

0.12 

114.96 

68.74 

69.97 

7  18.2 

7  64.1 

4 

0.990 

15.9a 

11.53 

0.16 

114.23 

61.20 

42.42 

8  80.1 

9    6.1 

.6 

0.987 

IbM 

13.16 

0.21 

11S.71 

33.62 

24.82 

9  42.1 

10  18.2 

8 

.ik984 

16.76 

14.73 

0.26 

113.82 

16.01 

7.19 

10  54.3 

11  30.5 . 

10 

0i980 

16.86 

16.27 

0.31 

113.03 

358.36 

349.61 

12    6.7 

12  43.0 

12 

0.976 

16.52 

17.77 

0.37 

112.80 

340.66 

331.79 

ft  19.3 

13  55.7 

14 

0.972 

16.38 

19.24 

0.43 

112.62 

322.91 

314.02 

14  82.1 

16    8.6 

•       16 

0.968 

16.23 

20.66 

0.49 

112.47 

305.11 

296.19 

15  45.1 

16  21.7 

18 

0.964 

16.06 

22.02 

0.56 

112.35 

287.26 

278.31 

16  58.4 

17  35.1 

20 

0.959 

14.80 

23.34 

0.61 

112.^ 

269.35 

260.38 

18  11.9 

18  48.7 

22 

0.955 

14.71 

24.60 

0.67 

112.17 

251.89 

242.38 

19  25.6 

20    2.6 

24 

0.950 

14.5a 

26.82 

0.72 

112.09 

233.86 

224.33 

20  39.6 

21  16.7 

26 

0.946 

i4.a4 

26.98 

0.78 

112.03 

215.28 

206.22 

21  53.8 

22  31,0 

28 

0.941 

14.16 

28.10 

0.83 

111.97 

197.14 

188.05 

23    8.3 

28  45.7 

30 

0.937 

1SJ95 

29.16 

0.88 

111.92 

178.94 

169.82 

0  23.0 

Jiloe  .    1 

0.932 

16.76 

30.17 

0.93 

111.87 

160.69 

161.54 

1    0.5 

1  38.0 

1     3  • 

0.928 

13.56 

31.14 

0.98 

•  111.82 

142.88 

133.21 

216.6 

2  53.2 

5 

0.924 

13.3e 

32.06 

1.02 

111.77 

124.02 

114.82 

^30.9 

4    8.7 

•      .    .       7 

0.920 

18.16 

32.93 

1.06 

ni.72 

105.61 

96.38 

4  46.5 

5  24.3 

9 

0.916 

ia.97 

33.76 

1.09 

111.67 

87.14 

77.89 

6    2.3 

6  40.2 

11 

0.912 

12.77 

34.54 

1.13 

111.62 

68.62 

69.34 

7  18.3 

7  56.3 

13 

0.908 

12.58 

35.28 

1.16 

111.57 

60.06 

40.76 

8  34.5 

9  12.7 

15 

0.905 

12.39 

35.98 

1.18 

111.62 

31.44 

22.12 

O50.9 

10  29.2 

17 

0.901 

12.2>1 

36.64 

1.21 

111.46 

12.78 

3.44 

11    7.5 

11  45.9 

.19 

0.898 

12012 

37.26 

1.23 

111.40 

964.08 

344.71 

12  24.3 

18    2.8 

21 

0.895 

11.84 

37.84 

1.25 

111.33 

396.3S 

326.94 

13  41.3 

U19.9 

23 

0.892 

11.67 

38.39 

1.26 

111.26 

916.64 

307.14 

14  68.5 

15  37.1 

25 

0.889 

11.60 

38.90 

1.28 

llliia 

297.72 

288:29 

16^  15.8 

16  64.5 

.    27 

0.886 

11.33 

39.38- 

1.29 

111.10 

278.86 

269.41 

17  33.3 

18  12.1 

29 

0.884 

11.17 

39.8^ 

1.80 

111.01 

280.96 

260.50 

18  61.0 

19  ^.8 

July  :   1 

0.882 

=  11.01 

40.26 

1^ 

11M2 

241.08 

281.56 

20    8.7 

20  47.7 
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Dm*. 

yea 

Sf 

P 

A^^m* 

^^ 

^0""^e 

*0 

©<f 

Jttly  1 

7m 

-0*2 

• 

• 

ao&j84 

• 
4-22.50 

• 

+39.25 

• 
+  8.29 

• 
150.21 

8 

7.17 

0.1 

85.4il 

808  J6 

22.37 

38J» 

7J7 

lOOJI 

6 

7J27 

0^ 

85J68 

808.12 

22.28 

89.77 

7.48 

101.3& 

7 

7SJ 

-oa 

85.71 

808JO 

22.08 

40i» 

7.04 

V2.46 

• 

7.47 

OM 

85  J8 

804.70 

21.92 

49l19 

8.61 

183.54 

U 

7.58 

Oil 

»M 

805J4 

•f'21.74 

+40J8 

+  8.18 

164.63 

18 

7.88 

0.0 

86.15 

808.40 

21.58 

48.51 

5.75 

185.72 

15 

7.78 

0.0 

86  J9 

807.28 

21.38 

48j84 

5.32 

108  J2 

17 

7.88 

^.1 

86.48 

808.19 

21.14 

48.7» 

4.88 

107  J2 

19 

7.99 

0.1 

86.55 

8Q9.U 

20.92 

49J8 

4.44 

169.02 

21 

8.99 

4oa 

88.87 

810l08 

+20.68 

+40J90 

+  4.00 

170.13 

2? 

8.19 

0.2 

86.78 

811.83 

20.48 

48J95 

3M 

171.24 

85 

8.29 

OJ 

UM 

812.91 

20.17 

48J98 

1.10 

172  J5 

27 

8.89 

0.2 

86M 

811.82 

19.88 

4ljQ1 

8.65 

178.47 

29 

8.50 

0.2 

87.08 

814^88 

19.68 

41J08 

2.20 

174J6 

81 

8.80 

-M12 

87.18 

815.87 

•f  19.38 

+41J08 

+  1.74 

175.72 

Auf .  2 

8.70 

0.8 

87.19 

818.12 

18.99 

41jOO 

1.28 

178  J5 

4 

8.80 

0.8 

87.28 

817.18 

18.67 

40.98 

0 J2 

177.96 

6 

8.90 

0.8 

37.26 

S1A.25 

18.38 

40.94 

+  0.36 

179.11 

8 

* 

9.90 

0.4 

87.28 

818i83 

17.98 

40.90 

-0.10 

180.2S 

10 

9.10 

40.4 

87  J8 

826L43 

+17.82 

+4ftJ5 

-^0i57 

18L40 

12 

9.20 

0.4 

87.28 

821.54 

17.26 

40.78 

1.04 

182.5i^ 

14 

9.80 

0.4 

87.28 

822.66 

16.87 

48.72 

1.50 

183.70 

16 

9.89 

0.4 

37.18 

828.78 

16.48 

49.65 

1.97 

18436 

18 

9.49 

0.4 

87.11 

824.82 

16.07 

40.58 

2.44 

i86.oe 

20 

9.50 

-M).5 

87J88 

828.07 

+15.65 

+40.60 

-2.91 

187.18 

« 

9.88 

0.5 

86  J8 

827.22 

15.22 

40.41 

8.38 

188.35 

24 

9.78 

0.5 

86  JO 

828.88 

14.78 

48 J8 

885 

189.SS 

28 

9.88 

OA 

8648 

829.55 

14.38 

40.21 

4.32 

190.0 

28 

9.97 

OJ 

86.48 

880.72 

13.87 

40.14 

4.79 

191.87 

80 

10.07 

•fOi^ 

86  Jl 

881.91 

+13.40 

+40M 

-5.26 

193.06 

Sept.  1 

10.16 

0.8 

86.11 

838.09 

12.98 

38.95 

5.78 

194.S 

3 

10.26 

0.6 

85.88 

834.29 

12.48 

dOJ8 

8.20 

195.42 

5 

19.35 

0.6 

a5j68; 

835.49 

11.98 

30.78 

8.67 

196.61 

7 

10.44 

0.6 

85  J7 

836.69 

11.42 

38.68 

7.14 

197i6 

9 

10.54 

•fO.6 

85.08 

837.90 

+10.90 

+30Ji8 

-7.69 

199.06 

11 

10.88 

0.6 

84.77 

839.12 

.     10.37 

39^ 

8.07 

200.26 

13 

10.72 

0.6 

84.48 

840.34 

9.84 

30.87 

8.58 

aoi.41 

15 

10.82 

0.7 

84.08 

841.57 

9.29 

39.27 

8.99 

202.62 

17 

10.91 

0.7 

88.70 

842.80 

8.74 

3808 

9.45 

203.83 

19 

U.00 

+a7 

88.80 

844.03 

+-  8  J8 

+30.08 

->-9.91 

205.04 

21 

11.09 

0.7 

88  J8 

»l5i27 

7»62 

38.99 

10.36 

206.26 

28 

11.18 

0.7 

88.44 

846.52 

7.04 

38.98 

10.81 

207.48 

25 

U.27 

0.7 

M.98 

847.77 

6.48 

38.81 

11.26 

206.70 

27 

UJW 

0.8 

SIM 

848X)2 

5.88 

88.72 

11.70 

209.93 

29 

11.45 

«fO^. 

89.99 

868.28 

+  5.28 

+38j88 

-12.14 

211.16 

Oct    1 

U.54 

40.8* 

80.48 

JOiJM 

+  4M 

+38  J5 

.    -12JF7 

212  J9 

MABS,  1920. 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  MARS. 


I 


FOR  GREENWICH 

BCEAN 

MIDNIGHT. 

MMmTime 
Zero  Ml 

of  Transit  or 

ft 

DiMne- 
tcr. 

i 

f 

Q 

Centrtl  Iferfdlsn. 

Bridlan. 

Date. 

Of  Date. 

OflnUnne- 
dlatelHUe. 

Of  Date. 

Of  Interme- 
diate Date. 

tr 

• 

n 

• 

o 

• 

h     m 

h     m 

July       1 

0.882 

11.01 

40.25 

1.30 

110.92 

241.03 

231.55 

20    8.7 

20  47.7 

3 

0.879 

10.85 

40.65 

1.31 

110.82 

222.07 

212.58 

21  26.7 

22    5.7 

5 

0.877 

10.70 

41.02 

1.31 

110.71 

203.08 

193.57 

22  44.7 

23  23.8 

7 

0.875 

10.55 

41.36 

1.32 

110.60 

184.05 

174.53 

0    2.9 

fr 

0.873 

10.41 

41.68 

1.32 

110.47 

165.01 

155.47 

0  42.0 

121.2 

11 

0.872 

10.27 

41.97 

1.82 

110.34 

145.93 

136.38 

2    0.4 

2  39.6 

13 

0.870 

10.13 

42.24 

1.32 

110.20 

126.83 

117.27 

3  18.8 

3  58.1 

15 

0.869 

10.00 

42.49 

1.31 

110.06 

107.71 

98.14 

4  37.4 

5  16.7 

17 

0.867 

9.87 

42.72 

1.31 

109.90 

88.56 

78.98 

5  56.1 

6  35.4 

19 

0.866 

9.74 

42.92 

1.30 

109.74 

69.39 

59.80 

7  14.8 

7  54.3 

21 

0.865 

9.62 

43.11 

1.30 

109.56 

50.20 

40.60 

8  33.7 

9  13.2 

23 

0.864 

9.50 

43.28 

1.29 

109.38 

30.99 

21.38 

9  52.6 

10  32.1 

26 

0.863 

9.38 

43.43 

1.28 

109.18 

U.77 

2.15 

11  il.6 

11  51.2 

27 

0.862 

9.27 

43.57 

1.28 

108.98 

352.53 

342.90 

1Z30.7 

13  10.3 

29 

0.862 

9.15 

43.69 

1.27 

108.76 

333.27 

323.63 

13  49.9 

14  29.5 

31 

0.861 

9.05 

43.80 

1.26 

MAM 

313.99 

304.35 

15    9.1 

15  48.7 

Aug.      2 

0.860 

8.94 

43.89 

1.25 

108.30 

294.70 

285.06  . 

16  28.4 

17    8.0 

4 

0.860 

8.84 

43.96 

1.24 

108.06 

275.40 

265.75 

17  47.7 

18  27.4 

6 

0.860 

8.74 

44.03 

1.23 

107.80 

256.09 

246.43 

19    7.1 

19  46.8 

8 

0.859 

8.64 

44.06 

1.22 

107.58 

236.77 

227.10 

20  26.5 

21    6.3 

10 

0.859 

8.55 

44.12 

1.21 

107.24 

217.43 

207,76 

2146.0 

22  25.8 

12 

0.859 

8.46 

44.15 

1.19 

106.95 

198.08 

188.40 

23    5.6 

23  45.4 

14 

0.859 

8.87 

44  J6 

1.18 

106.65 

178.72 

169.04 

• 

0  25.2 

16 

0.859 

8.2S 

44.17 

1.17 

106.33 

150.35 

149.67 

1    5.0 

144.8 

18 

0.859 

8.20 

44.16 

1.16 

106.00 

139.98 

130.29 

2  24.6 

3    4.4 

20 

0.859 

8.11 

44.14 

1.15 

105.66 

UOA 

110.90 

3  44.8 

4  24.1 

22 

0.859 

8.03 

44.12 

1.13 

105.31 

lOlJM) 

91.50 

5    4.0 

5  43.9 

24 

0.859 

7.95 

44.06 

1.12 

104.94 

81.80 

72.10 

6  23.7 

7    3.6 

26 

0.860 

7.87 

44.04 

1.11 

104.56 

62.39 

52.68 

7  48.5 

8  23.4 

26 

0.860 

7.80 

43.99 

1.00 

104.18 

42M 

38.27 

6    3.3 

9  43.2 

SO 

0.860 

7.72 

43.93 

1.08 

103.77 

93.56 

13.84 

10  23.2 

11    3.1 

Sept.     1 

0.861 

7.65 

43.86 

1.07 

103.36 

4.18 

854.41 

U4S.0 

12  23.0 

3 

0.861 

7.58 

43.78 

1.05 

102.93 

344.70 

334.98 

13   2.9 

18  42.9 

5 

0.862 

7.61 

43.69 

1.04 

1(^.49 

325.26 

315.54 

14  22.8 

15   2.8 

7 

0.862 

7.45 

43.60 

1.03 

1(^.04 

305.81 

296.09 

15  42.8 

16  22.7 

9 

0.863 

7.38 

43.50 

1.01 

101.58 

286.36 

276.64 

17    2.7 

17  42.7 

11 

0.863 

7.32 

43.40 

1.00 

101.11 

266.9) 

257.18 

18  m 

19    2.7 

18 

0.864 

7.25 

43.29 

0.99 

100.62 

247.45 

^7.72 

19  42.7 

20  22.7 

15 

0.865 

7.19 

43.17 

0.97 

100.13 

227.99 

218.25 

21    2.7 

2142.7 

17 

0.866 

7.13 

43.04 

0.96 

99.62 

208.52 

196.78 

22  22.8 

28    2.8 

19 

0.866 

7.07 

42.91 

0« 

99.10 

189.04 

179.30 

23  48.8 

21 

0.867 

7.01 

42.78 

0.93 

98.58 

169.56 

159.82 

0  22.9 

1    2.9 

23 

0.868 

6.96 

42.63 

0.92 

98.04 

150U)6 

140^ 

143U> 

2  23U> 

25 

0.869 

6.90 

42.48 

0.91 

97.49 

130.59 

120.85 

8    8.1 

8  43.2 

27 

0.870 

6.85 

42.33 

0.89 

96.93 

1U.10 

101.35 

1 

4  23,2 

t    3.3. 

^ 

0.871 

6.79 

42.17 

0.88 

96.37 

01.61 

81.86r 

.    5  48.4. 

6  23.5 

Oct.       1 

0.872 

6.74 

42.01 

0.87 

95.80 

72.10 

62.35 

7    8.6 

7  48.6 

36097''— 1920 40 
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SATELLITES  QF  MAK8,  1920, 


APPABBNT  CEBITS  OF  THE  SATELLITES  OF  MARS,  AT  BATE  OF  OPFOSITK] 
APRIL  20,  IWO,  AS  SEEN  IN  AN  INVERTING  TELESCOPE.  ^ 

South 


North 


GREENWICH  MEAN  TIME  OF  GREATEST  ELONGATION. 


Phobos. 


d       h 
Mar.  16    4.1  E. 

17  6.§W. 

18  9.7  E. 

19  12.5  W. 

20  16.8  E. 

21  IB.i  W. 

22  20.8  E. 

23  28.6  W. 

25  2.4  E. 

26  6.2  W. 

« 

•^27    8.0  E. 

.2a  10.8  w. 

29  18.5  E. 

•  30  16.3  W. 

'  -  31  19.1  B. 

Apr/   121.9W. 

B    0.7  E. 

4   8.5  W. 

'     a   6.2  E. 

.«    MWs 

.  .7  11.8.B. 
<•     6  14.«W. 


i|pr. 


d     k 

9  17.4E. 
10  20.1  W- 
U  22.9  E. 

13  1.7  W. 

14  4.5  £. 

15  7-3  W. 

16  10.0  E. 

17  12.8  W. 

18  15.6  E. 

19  18w4  W. 


li: 


-y^'- 


20 
22 

¥ 
24 

25 

.26 
27 
28 
20 
30 

2 
3 


21.2  E. 
0.0  W. 
2.7  E. 
5.6  W. 
8.3  E. 

11.1  W. 
13.8  E. 
16.6  W. 
19.4  B. 

22.2  W. 

1.0  B. 
3Js  W ' 


h.  1.1 


•■A- 


d      h 

May  4  6.5  £. 
6  9.3  W; 
6  12.1  E. 
V  14.9  *W. 

8  17.7  E.. 

9  20.iW; 
10  23.2  E. 
12  lOW; 
IS    4.8  B. 

14  7.6  W. 

<        • 

15  10.4  B. 

16  ,13.1  W« 

17  ,15.9  E. 
18 18.7  W. 
19  21.5  E.- 

21  0.3  w; 

22  3.1  E. 

23  5.8  W. 

24  8.6  E. 

^    25  11.4  W» 

26  14.2  E. 
V  17.0  W. 


tm*     i^i 


Deimos. 


A  h 
Mar.  12  13.2  E. 
14  10.6  W. 
16  8.0  E. 
18  5.5  W. 
20    2.9  £. 

.22  0.4  W. 
23  21.8  E. 
25  19.2  W. 
27  16.6  E. 
29  14.1  W. 


Apr. 


31  11.5  E. 
2    8.9  W. 

4    6.8  £. 
6    $.*W. 

8  1.1  £. 

9  22.5  W. 
11  19.9  E. 
1$  17.3  W. 
15  14.7  E. 
17  12.1  W. 

19    9<$E. 
21    6.9  W. 


.*^ 


4      h 
Apr.    23    4.2  E. 
26     1,6  W. 
26  23.0  E. 

28  20.4  W. 
30  17.8  E. 

May     2  16.2  W. 

4  12.6  £. 
6  10.0  W. 

5  7.4  E. 
10    4.8  W. 

12  2.2  E. 

13  23.6  W. 
..         16  21.0E. 

17  18.4  W. 
19  15.9  E. 

21  13.3  W. 
23  10.7  E. 

26  8.2  W. 

27  5.6  E. 

29  3.0  W. 

81    0.5  E. 
June     121.9^. 


Fo!r  Fhobbs  eVer;  seventh  eiustem  and  western  elongation  is  given^  and  for  Deimoa  every  thiid; 
the  InienAediate  one  s  may  he  found'hy  adding  multiples  of  the  period  of  the  satellite. 
Sidereal  p^od  df  Phobos,  7^  39»  13%85.    8ider«l  period  el  Deimoa,  30^  l7»  64«.87. 


SATELLITES  :GE  MAIIS,  1920. 
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• 

■  Phobos.         1 

r  '  " 

« 

■  I 

Deimos.         1 

• 

Phobos. 

* 

Deimos. 

Time  from 

Time  from 

Onenivleh 
IfMnlgbt. 

Eastern 
EloDgatloD. 

P" 

F 

'  msuni 

Alongatian. 

\ 

P» 

- — ^  ■     ■ 

F 

P-Po 

0(p) 

P 

P-P« 

«(p) 
p 

b     m 

e 

h 

m 

• 

e 

fi 

• 

tt 

0     0 

127.0 

1.000 

0 

0 

127.0 

1.000 

Mar.    27 

+1.7 

19.1 

-0.7 

47.8 

0    10 

129.5 

0.992 

0 

40 

129.3 

0.991 

28 

1.7 

19.2 

0.7 

48.2 

0    20 

132.0 

0.967 

1 

20 

131.8 

0.965 

29 

1.7 

19.4 

0.7 

48.6 

0    30 

134.7 

0.925 

2 

0 

134.3 

0.92a 

80 

1.7 

W.6 

0.7 

49.0 

0    40 

137,8. 

0.869 

2 

40 

137.2 

0.865 

31 

1.7 

19.7 

0.7 

49.4 

0    80 

141.3 

0.800 

3 

20 

140.6 

0.793 

Apr.      1 

+1.7 

19.9 

-0.7 

49.8 

1'    0 

145.d 

0.719 

4 

0 

144.7 

0.709 

a 

1.7 

20.0 

0.7 

50.1 

1  .  10 

151.0 

0.630 

4 

40 

160.0 

0.616 

3 

1.6 

20.2 

0.7 

50.5 

1^20 

158.2 

0.586 

5 

20 

157.3 

0.519 

4 

1.6 

20.3 

0.7 

50.9 

1    30 

1«8.5 

0.445 

6 

0 

167.9 

0.424 

5 

1.6 

1 

20.5 

0.7 

• 

51.2 

1.40 

183.7 

0.366 

6 

40 

183.9 

0.343 

6 

+1.6. 

20.6 

-0.8 

51.6 

1    50 

205.1 

0.319 

7 

20 

207.3 

0.297 

7 

1.6 

20.7 

0.8 

51.9 

2      0 

229.8 

0.320 

8 

0 

233.8 

0.305 

8 

1.5 

20.9 

0.8 

52.2 

2    10 

251.0 

0.369 

'  8 

40 

255.2 

0.363 

0 

1.5 

21.0 

0.9 

62.5 

2    20 

265.9 

0.448 

9 

20    , 

269.5 

0.450 

10- 

1.4 

21.1 

0.9 

52.8 

2    30 

276.1 

0.540 

10 

0 

279.0 

0.546 

r 
11 

+1.4^ 

i\.2 

-0.9 

53.1 

2    40 

283.3 

0.633 

10 

40 

\  285.6 

0.643 

12 

1.4  \ 

21.3 

0.9 

53.4 

2    50 

288.6 

0.722 

11 

20 

290.5 

0.788 

13 

1.3 

.21.5 

1.0 

53.7 

.  3      0 

292.8 

0.803 

12 

0 

^  294.4 

0.814 

14 

1.3 

.  21.6 

.1.0 

53.9 

3    10 

296.3 

0.872 

1 

12 

40 

297.6 

0.882 

15 

1.2 

21.6 

1.0 

54.2 

3    20 

299.4 

0.927. 

.13 

20 

800.4 

0.936 

Ift 

+1.2 

21.7 

-1.0 

54.4 

3    30 

802.1 

0.968 

14 

0 

302.9 

0.974 

17 

1.2 

21.8 

1.1 

54.6 

3    40 

804.6 

0.992 

14 

40 

305.3 

0.996 

18 

1.1 

21.9 

1.1 

54.7 

6    50 

»>7.1 

i.oort 

15 

20 

907.6 

0.999 

19 

1.1 

^1.9 

1.1 

54.9 

4      0 

309.6 

0.991 

16 

0 

810.0 

0.986 

20 

1.0 

22.0 

1.2 

55.0 

4    10 

312.1 

0.965 

16 

40 

312.4 

0.955 

21 

+1.0 

22.0 

-1.2 

55.2 

4    20 

814.9 

0.924 

•17 

20 

815.1 

0.908 

22 

0.9 

22.1 

1.3 

55.3 

4    30 

317.9 

0.867 

18 

0 

318.1 

0.846 

2a 

0.8 

22.1 

.1.3 

56.4 

4    40 

321.4 

0.797. 

.  18 

40 

321.7 

0.771 

24 

0.8 

22.2 

.  1.4 

55.4 

4    60 

325.7 

0.716 

.19 

20 

326.1 

0.684 

25 

1 

0.7 

?2.2 

1.4 

1  • 

55.5 

5      0 

^1.2 

0.626 

20 

.0    , 

831.8 

0.590 

26 

+0.7 

22.2 

^1.5 

55.5 

5    10 

338.5 

0.53a 

.»20 

40 

339.8 

0.492. 

27 

0.6 

,   22.2 

.1.6 

5fii.5 

5    20 

34§.0 

0.441 

21 

&0 

351.6 

0.400 

28 

0.5 

22.2 

1.6 

55.5 

5    30 

4.4 

0.364 

'22 

0 

9.7 

0.326' 

20 

0.5 

22.2 

1.6 

55.5 

5    40 

26.0 

o.3ia 

22 

40  • 

34.7 

0.293' 

80 

0.4 

"22.2 

1.7 

55.5 

5    50 

50.7 

« 

0.321 

23 

20 

60.4 

0.317 

May     1 

+0.3 

22.1 

-1.7 

55.4 

6      0 

71.7 

0.372 

24 

0 

79.8 

0.385 

Z^'      2 

0.3 

22.1 

1.8 

55.3 

6    10 

86.4 

0.451 

24 

40 

•$2.5 

0.476 

:a 

0.2 

22.1 

1.8 

55:2 

6    20 

.9?.4 

0.543 

25 

20  , 

101.0 

0.5;j3 

•       •       :M 

0.1 

22.0 

1.9 

55.1 

6    30 

103.6 

0.637 

• 

26 

0 

.107.1 

0.668 

• 

5 

+0.1 

22.0 

1.9 

5^0 

6    40 

108.8 

0.72CI' 

26 

40  - 

in.6 

0.766* 

6 

0.0 

21.9 

^2.0 

54.8 

6    50 

113.0 

0.80^. 

27 

20  . 

115.3 
118.4 

0.834: 

7 

-0.1 

21.9 

.2.0 

54.7 

'7      0 

116.5 

0.874 

28 

.0 

0.899 

8 

0.1 

21.8 

2.1 

54.5 

7'  10 

119.5 

0.929 

28 

40 

121.1 

0.948' 

9 

0.2 

21.7 

2.1 

54.3 

7 '  20 

122.2 

0.969- 

29 

20  . 

123.6 

0.982 

10 

0.2 

•21.6 

2.2 

54.1 

7    30 

1:^4.7 

0.99^ 

30 

0  ' 

126.0 

0.998. 

IL 

-0.3 

A 

,  21.6 

-2.2 

53.9 

7    40 

127.2 

1.000 

'30 

40 

128.3 

0.997 

12 

0.4 

21.5 

2.3 

53.6 

1 
• 

J  '• ' 

• 

, 

« 

«     f 

la 

0.4 

21.4 

2.3 

53.4 

• 

•  - 

1 

« 

14 

0.5 

.  21.3 

'2.4 

63.2 

- 

« 

- 

♦    \ 

15 

0.5 

.  21.2 

2.4 

52.9 

• 

m 
1 

■ 

• 

• 

16 

1 

-0.6 

'  21.0 

-2.5 

52.7. 

VoAMm  ak«le  of  satelllCe  p-p>+(P-P«>. 
Appamt ^dbtance of satelltte »^ ^(^^  ~ 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER. 

FOR  GREENWICH  MEAN  MIDNIOHT. 


Data 

• 

Ltdit- 

Stellar 

F 

J^+l»- 

^# 

-40+i»- 

^0 

Jan. 

1 

m 
37.27 

-2.0 

m 

19.68 

• 
1.18 

• 
-0.07 

• 
354.84 

• 
-M>.28 

8 

36.79 

2.1 

19.49 

0.51 

0.07 

355.39 

0^ 

15 

36.41 

2.1 

19.27 

859.74 

0.96 

355.95 

0.22 

22 

86.15 

2.1 

19.02 

868.88 

0.05 

366.51 

o:i9 

29 

36.02 

2.1 

18.75 

357.97 

0.04 

357.06 

0.16 

Bob. 

5 

36.01 

-2.1 

18.46 

367.04 

-0.02 

357JS2 

-M>.13 

12 

36.14 

2.1 

18.18 

356.12 

0.00 

358.17 

0.10 

19 

36.39 

2.1 

17.90 

355.25 

-M).02 

358.73 

0.07 

26 

36.75 

2.1 

17.65 

354.45 

o.te 

359.28 

0.04 

Mar. 

4 

37.24 

2.0 

17.42 

353.76 

0.07 

359.83 

+0.01 

11 

37.82 

-2.0 

17.24 

353.20 

+0.09 

0.39 

-0.02 

18 

38.49 

2.0 

17.09 

352.77 

0.11 

0.94 

0.05 

25 

39.24 

1.9 

17.00 

852.49 

0.12 

1.49 

0.08 

Apr. 

1 

40.04 

1.9 

V^M 

862.37 

0.|3 

2.05 

0.11 

8 

40.90 

1.8 

16!97 

352.40 

0.14 

2.60 

0.14 

15 

41.80 

-1.8 

17.03 

352.58 

+0.14 

3.15 

-0.17 

22 

42.71 

1.7 

17.14 

352.92 

0.14 

3.70 

0.20 

29 

43.64 

1.7 

17.29 

353.39 

0.13 

4.25 

0.23 

May 

6 

44.57 

1.6 

17.49 

353.99 

0.12 

4.80 

0.26 

13 

45.48 

1.6 

17.78 

854.72 

0.10 

5.35 

0.29 

20 

46.38 

-1,6 

18.00 

855.56 

+0.P6 

5.90 

-0.32 

27 

47.24 

1.5 

13.29 

356.60 

0.06 

6.44 

0.34 

June 

3 

48.07 

1.5 

18.61 

857.63 

+0.^ 

6.99 

0.37 

10 

48.85 

1.4 

18.95 

358.65 

-0.01 

7.54 

0.40 

17 

49.58 

1.4 

19.30 

359.84 

0.04 

8.09 

0.43 

24 

50.25 

-1.4 

19.66 

1.10 

-0.09 

8.63 

-0.46 

July 

1 

50.86 

1.4 

ao.o2 

2.42 

0.13 

9.18 

0.49 

. 

8 

51.41 

1.3 

20.39 

3.79  ., 

0.18 

9.73 

0.52 

15 

51.88 

1.3 

20.76 

5.20 

0.23 

10.27 

0.55 

• 

22 

■ 

52.27 

1.3 

21.12 

6.65 

0.28 

10.82 

0.58 

Sept. 

18 

«... 
52.42 

•      • 

-i;3 

.... 
23.65 

«... 
19.13 

-0.81 

.... 
15.32 

... 
-0.81 

1 

25 

52.05 

1.3 

33.88 

20.99 

0.S7 

15.87 

0.84 

Oct. 

2 

51.61 

1.3 

34.08 

22.01 

0.94 

16.41 

0.87 

9 

51.09 

1.3 

34.27 

23.38 

1.01 

16J95 

OJO 

16 

50.49 

-1.4 

34.44 

24.71 

-1.08 

17.49 

-Oi» 

23 

49.83 

1.4 

34.58 

25.97    . 

1.14 

18.08 

0.96 

■ 

80 

49.11 

1.4 

24.71 

27.17 

'    1.21 

• 

18.57 

0.98 

Nov. 

6 

48.33 

1.4 

24.82 

28.28 

1.87 

19.11 

1.01 

13 

47.51 

L5 

34.92 

29.SI1 

1.84 

,      19.65 

1.03 

20 

46.64 

-rl.5 

^.00 

30.33 

-1.40 

20.19 

r-1.06 

27 

45.75 

1.6 

35.06 

31.05 

1.45 

20.73 

1.00 

Dec. 

4 

44.83 

1.6 

35.11 

31.74 

1.51 

21.27 

1.11 

11 

43.90 

1.6 

35.15 

82.30 

1.56 

21.81 

1.14 

18 

42.98 

1.7 

25.18 

32.72 

1.61 

22.35 

1.17 

25 

42.07 

-1.7 

25.20 

83.00 

-1.65 

22.88 

-1.19 

32 

41.20 

-1.8 

25.21 

83.12 

-1.69 

23.42 

-1.22 

JUPITER,  1920. 
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[S  FOB  PHTSIGAL  OBSERVATIONS  OF  JUPITBB. 

FOR  GREENWICH  MEAN  IflDNIQHT. 


DvU. 

Bonh 

torial 

Diaoietar. 

Byttof 
Bomt. 

ovfr 
Pol«r. 

i 

t 

Q 

OmtadU§Mm. 

Oorrecttoi 

Syitaml. 

Systamll. 

totTbtm, 

// 

/# 

• 

ff 

• 

e 

• 

o 

Jan. 

1 

43.90 

2.92 

6.35 

0.13 

286.56 

85.52 

166.76 

+0.18 

8 

44.49 

2.96 

5J3 

0.09 

285  J8 

111.78 

139.61 

0.12 

15 

44.95 

2.99 

3.80 

0.05 

285.05 

138.09 

112.50 

0.06 

22 

46.27 

3.02 

2.39 

0.02 

283.25 

164.40 

85.40 

+0.02 

29 

45.44 

3.03 

0.93 

0.00 

276.69 

190.70 

58.28 

0.00 

f^b. 

5 

45.44 

3.03 

0.60 

OjOO 

122.62 

216i»8 

31.11 

0.00 

12 

45.29 

3.02 

2.05 

0.01 

110.86 

243.07 

3.84 

-0.02 

19 

44  .vo 

3.00 

3.48 

0.04 

108.61 

269.09 

336.45 

0.05 

26 

44.52 

2.97 

4.83 

0.08 

107.53 

294.96 

308.91 

0.10 

Mftr. 

4 

43.95 

2.93 

6.07 

0.12 

106.85 

320.66 

281.20 

0.16 

11 

43.27 

2.88 

7.19 

0.17 

106.34 

346.17 

253.31 

-0.22 

18 

42.52 

2.83 

8.17 

0.22 

105.98 

11.49 

225.22 

0.29 

25 

41.71 

2.78 

9.00 

0.26 

105.71 

36.61 

196.94 

0.35 

Apr. 

1 

40.87 

2.72 

9.68 

0.29 

105.52 

61.54 

168.46 

0.41 

8 

40.01 

2.66 

10.20 

0.32 

105.40 

86.29 

139.80 

0.45 

15 

39.15 

2.61 

10.57 

0.33 

105.34 

110.86 

110.97 

-0.48 

22 

38.31 

2.55 

10.79 

0.34 

105.34 

135.27 

81.97 

0.51 

29 

37.60 

2.50 

10.87 

0.34 

105.39 

159.53 

62.83 

0.51 

May 

6 

36.72 

2.45 

10.81 

0.33 

105.48 

189.66 

23.55 

0.51 

13 

35.98 

2.40 

10.64 

0.31 

105.62 

207.68 

354.16 

0.49 

20 

36.28 

2.35 

10.35 

0.29 

105.78 

231.59 

324.68 

-0.47 

27 

34.64 

2.31 

9.96 

0.26 

105.97 

255.42 

295.10 

0.43 

June 

3 

34.04 

2.27 

9.47 

0.23 

106.17 

279.18 

265.46 

0.39 

10 

33.50 

2.23 

8.90 

0.20 

106.38 

302.89 

285.76 

0.34 

17 

33.01 

2.20 

8.25 

0.17 

106.59 

326.55 

206.01 

0.30 

24 

32.56 

2.17 

7.54 

0.14 

106.79 

350.18 

176.23 

-0.25 

July 

1 

32.17 

2.14 

6.77 

0.11 

106.96 

13.79 

146.44 

0.20 

8 

31.83 

2.12 

5.94 

0.08 

107.10 

37.39 

116.63 

0.15 

15 

31.54 

2.10 

5.08 

0.06 

107.16 

60.99 

86.82 

0.11 

22 

31.30 

2.08 

4.18 

0.04 

107.09 

84.60 

57.02 

-0.07 

Sept. 

18 

.... 
31.22 

.     4     . 

2.te 

.... 
3.81 

... 
0.03 

293.77 

230.28 

120.12 

... 
+0.06 

25 

31.44 

2.09 

4.72 

0.05 

293.50 

254.30 

90.78 

0.10 

Oct. 

2 

81.71 

2.11 

5.60 

0.08 

293.37 

278.45 

61.61 

0.14 

9 

32.03 

2.13 

6.44 

0.10 

293.31 

302.69 

82.34 

.0.18 

16 

32.41 

2.16 

7.22 

0.13 

293.29 

327.03 

3.26 

+0.23 

23 

32.84 

2.19 

7.94 

0.16 

293.27 

351.47 

334.29 

0.28 

30 

33.32 

2.22 

8.60 

0.19 

293.26 

16.01 

305.42 

0.32 

Nov. 

6 

33.86 

2.^5 

9.17 

0.22 

293.25 

40.67 

276.67 

0.37 

13 

34.45 

2.29 

9.66 

0.24 

293.22 

65.45 

248.03 

0.41 

20 

35.09 

2.34 

10.04 

0.27 

293.19 

90.86 

219.52 

+0.44 

27 

35.77 

2.88 

10.32 

0.29 

293.15 

116.39 

191.14 

0.46 

Dec. 

4 

36.50 

2.43 

10.47 

0.31 

293.08 

140.55 

162.89 

0.48 

11 

37.27 

2.48 

10.50 

0.31 

293.00 

166.85 

134.78 

0.48 

18 

38.07 

2J» 

10.38 

0.31 

292.89 

191.30 

106.80 

0.47 

25 

38.89 

2.59 

10.12 

0.30 

292.76 

216.88 

78.97 

+0.44 

32 

39.72 

2.64 

9.70 

0.29 

292.59 

242.59 

51.27 

+0.41 

630 
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EPHEMBRIS  FOR  PHYSICAL  OBSERVATI01I8  OF  <rDPI1!Efi, 

SYSTEM   I. 

OREENWICH  MEAN  TIME. 


Tnnslt  of  Zero 
Moridfen. 

Interval 

beftwwn 

Buooesslve 

Transits. 

Transit  of  Zero 
Meridian. 

Interral 

between 

BnooesBlre 

TnOBltS. 

Transit  of  Zero 
Meridian. 

SlMMMMlH 

d    h      m 
Jan.       1  19  29.87 
3  20  41.94 
5  21  54.01 
7  23    6.07 
10    0  18.12 

h      m 
9  50.41 

d     h     m 
Apr.      17  10  11.85 
19  11  24.78 
21  12  37.74 
23  13  50.71 
25  15    3.70 

h      m 
9 '50.59 

d    h     m 
Sept.     18  15  32.80 
20  16  45.88 
22  17  58.96 
24  19  12.03 
26  20  25.08 

9  5o.es 

12    1  80.17 
14    2  42.21 
16    3  54.25 
18    5    6.28 
20    6  18.31 

9  50.41 

27  16  16.71 

29  17  29.73 

May        1  13  42.77 

3  19  55.83 

5  21    8.90 

9  50.61 

28  21  38.12 

30  22  51.15 

Oct.        3    0    4.16 

6  1  17.16 

7  2  30.15 

9  50.60 

22    7  30.34 
24    8  42.37 
26    9  54.40 
28  11    6.43 
30  12  18.47 

9  50.41 

7  22  21.99 

9  23  35.09 

12    0  48.21 

14    2    1.34 

16    3  14.48 

j9  50.62 

9    3  43.12 
11    4  56.08 
13    6    9.03 
15    7  21.96 
17    8  34.88 

9  50.59 

Feb.       1  13  30.52 

•    3  14  42.58 

5  15  54.65 

7  17    6.73 

9  18  18.83 

9  50.42 

18    4  27.64 
20    5  40.80 
22    6  53.98 
24    8    7.17 
2G    9  20.37 

9  50.64 

1 

19    9  47.78 
21  11    0.67 
23  12  13.55 
25  13  26.40 
27  14  39.25 

9  50.57 

11  19  30.95 
13  20  43.09 
15  21  55.25 
17  23    7.43 
20    0  19.63 

9  50.43 

28  10  33.57 

30  11  46.78 

June       1  13    0.01 

3  14  13.24 

5  15  26.47 

9  50.64 

29  15  52.07 

31  17    4.89 

Nov.       2  18  17.68 

4  19  30.46 

6  20  43.23 

9  50.56 

22    1  31.86 
24    2  44.11 
26    3  56.39 
28    5    8.69 
Mar.       1    6  21.02 

9  50.46 

7  16  381.72 

9  17  62.97 

"    11  19    6.23 

13  20  10.49 

15  21  32.75 

9  50.65 

8  21  55.98 
10  23    8.71 
13    0  21.43 
15    1  34.13 
17    2  46.81 

9  50.54 

3    7  33.87 
5    8  45.75 
7    9  58.16 
9  11  10.59 
11  12  23.06 

9«).48 

17  22  46.02 
19  23  58.30 
-     22    1  12.58 
24    2  25.86 
26    3  39.15 

•9.  50.66  - 

1 

19    3  59.48 
21    5  12.12 
23    6  24.76 
25    7  37.37 
27    8  49.97 

9  50.53 

13  13  85.55 
15  14  48.06 

17  16   o.ei 

19  17  13.18 
21  18  25.78 

9  50.51 

28    4  52.44 

30    6    6.73 

July       2    7  19.02 

4    8  32.31 

&    9  45.61 

9  50.66 

^        * 

29  10    2.55 

Dec.        1  11  15.11 

3  12  27.66 

5  13  40.19 

7  14  52.70 

9  60.51 

23  19  38.40 
25  20  51.06 
27  22    3.74 
29  23  16.44 
Apr.       1    0  29.17 

9  50.54 

8  10  58.91 

10  12  12.21 

12  13  25.50 

'  14  14  36.80 

16  15  52.10 

9  50.66 

• 

• 

,  t 

.     9  16    5.19 
11  17  ir,66 
13  18  30.12 
15: 19  42.56 

, ,  17  20  54.98 

9  50.49 

.      3    14L92 

5    2  64.70 

7    4    7.50 

9    5  20.33 

11    6  33.17 

9  60.66 

1 

18  17    5.39 
20  18  18.69 
.     22  19  31.98 
24  20  46.26 
26  2158.55 

.  9  50.66 . 

■ 

19  22    7.38 
21  23  19,77 
.24    0  32:i4 
26    1  44.49 
28    2  56.82 

9  50.47 

13    7  46.04 
15    8  6SM 

9  50.58 

28  23  il.83 

9  60.66 

80    4    9.14 
92    5  2L44 

9  50.46 

JUPITER,  1920. 


631 


EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER, 

SYSTEM  II. 

GREENWICH  MEAN  TIICE. 


TraoBltofZero 
ICerMlazi. 

Intenral 

betwacn 

8aoo68BlYe 

Transits. 

Transit  of  Zero 
MeridJan. 

Interval 

between 

Suocesshre 

Transits. 

Transit  of  Zero 
ICerldlan. 

Interval 

between 

SuooesBfve 

Transits. 

d    h     m 
Jan.       1  17  19.41 
3  18  67.37 
5  20  35.32 
7  22  13.26 
9  23  51.19 

h      m 
9  55.59 

d     h      m 
Apr.      18    6  27.50 
20    8    6.33 
22    9  45.18 
24  11  24.06 
26  13    2.95 

,  h     m 
9  65.77 

Sept.     18  18  36.90 
20  20  15.89 
22  21  54.86 
24  23  33.82 
27    1  12.77 

h     m 
9  55.79 

12    X  29.11 
14    3    7.08 
16    4  44.95 
18    6  22.86 
20    8    0.76 

»66J» 

28- U  41.86 

30  16  20,78 

Miiy       2  17  59.72 

4  19  88.68 

6  21  17.68 

9  65.79 . 

.29    2  51.70 

Oct.        1'  4  30.62 

3    6    9.53 

6  7  48.4S 

7  9  27M 

9  ,115.78 

'  t 

22    9  38.67 
24  11  16.58 
26  12  54.49 
28  14  32.40 
30  16  10.32 

9  55.58 

8  22  56.65 
11    0  35.65 
13    2  14:67 
15    3  53.70 
17    5  32.74 

9  55.80 

9  11    6.17 
11  12f  45.03 

15  14'  23^ 

16  16    2M 

17  17  41.51 

9  56.77 

* 

Feb.       1  17  48.25 

3  19  26.18 

5  21    4.13 

7  22  42.09 

10    0  20.07 

9  65i» 

19    7  11.80 
21    8  50.86 
23  10  29.94 
25  12    9.03 
27  13  48.12 

9  65.82 

:»  19  20.30 
21  20  69.08 
23  22  37.84 
26    0  16.59 
28    1  55.83 

9  65.79 

12    1  58.07 
14-  3  36.09 
16    5  14.14 
18    6  52.20 
20    8  30^9 

9  55.61 

29  15  27.23 

31  17    6.35 

Itine       2  18  45.47 

4  20  24.60 

6  22    3.74 

9  65.82 

80    3  34.04 

Nov.       1    5  12.74 

3    6  51.43 

5    8  30.10 

7  10    8.75 

9  55.74 

22  10    8.40 
24  11  46.53 
26  13  24.70 
28  15    2.89 
Mar.       1  16  41.10 

9  55.63 

• 

8  23  42.89 

11    1  22.04 

13    3    1.20 

15    4  40.36 

;    17    6  19.53 

9  66.83 

9  11  47.39 

11  13  26.01 

13  15.  4.61 

15  16  43.20 

.  17  18  21,77 

9  55.72 

3  18  19.34 
5  19  57.61 
7  21  35.91 
9  23  14.23 
12    0  52.59 

9  55.66 

19    7  58.70 
21    9  37.87 
23  11  17.05 
25  12  56.24 
27  14  35.42 

0  56.84 

19  20    Ot82 
21  21  38.86 
23  23  17.37 
26    0  55.87 
28    2  34.35 

9  55.70 

14    2  30.97 
16    4    9.38 
18    5  47.81 
20    7  26.28 
22    9    4.77 

9  55.69 

29  16  14.61 

July        1  17  63.80 

3  19  32.99 

5  21  12.19 

7  22  51.38 

9  66.84 

30    4  12.81 

Dec.        2    5  51.26 

4    7  29.68 

6    9    8.09 

8  10  46.49 

9  56.68 

24  10  43.29 
26  12  21.84 
28  14    0.41 
80  15  39.01 
Apr.       1  17  17.63 

9  55.72 

10    0  80.58 
12    2    9.77 
14    3  48.97 
16    5  28.17 
18    7    7.36 

9  66.84 

10  12  24.86 
12  14    3.21 
14  15  41.55 
16  17  19.87 
18  18  68.17 

9  55.67 

3  18  56.28 
5  20  34.96 
7  22  13.66 
9  23  52.38 
12    1  31.13 

9  55.74 

20    8  46.55 
22  10  25.74 
24  12    4.93 
26  13  44.11 
28  15  23.29 

9  66.84 

20  20  36.45 
22  22  14.72 
24  23  52.96 
27    1  31.19 
29    3    9.40 

9  55.66 

14    3    9.90 
16    4  48.69 

9  55.76 

30  17    2.47 

9  65.83 

31    4  47.69 
33    6  25.77 

9  66.63 

632  SATELLITES  OF  JUPITEE,  1920. 


9iipit«r  ifl  iB  opporitkm  F^nouyS,  1990,  but  at  this  date  the  Eirdi  ie  very  near  the  plana 
of  the  orbita  of  the  satellites,  and  hence  the  apparent  orbits  anvozimate  stn^gjit  lines.  For  this 
leason  the  diagram  of  the  apparent  orbits  is  not  given. 

In  the  diagrtfna  of  the  configuratioiis  of  Jupiter's  four  blister  satellites,  pages  687-657, 
Jupiter  is  represented  by  a  light  disk,  O*  ^  the  center  of  the  page,  and  the  relative  pneitione  cf 
the  satellites  at  the  Greenwich  time  stated  above  the  diagrams  aie  indicated  by  dots.  The  des- 
ignation d  each  satellite  is  shown  by  a  numeril  placed  to  the  right  or  left  of  the  dot,  aocctdiiig 
as  the  motion  of  Ae  satellite  at  the  instant  in  question  is  toward  the  east  or  toward  the  west,  the 
motion  being  always  toward  the  numeral.  In  constructing  the  dii^jrams  the  latitudes  of  the 
satellites  are  always  considered  zero,  eaeept  where  two  or  more  of  them  diance  to  be  at  nearly 
the  same  distance  from  the  planet,  when  they  are  placed  one  above  the  other,  according  to  their 
apparent  latitudes.  If,  at  the  epoch  of  any  configuration,  one  er  more  satdlites  are  projected 
on  the  disk  of  the  planet,  that  phenomenon  is  indicated  by  a  ligjit  disk,  0>  ^t  the  left-hand  side 
of  the  page;  and  if  any  satellites  are  invisible  on  account  of  being  occulted  behind  the  disk  ol 
tiie  planet,  or  eclipsed  by  its  shadow,  that  circumstance  is  indicated  by  a  dark  disk,  #,  at  the 
right-hand  side  of  the  page.  In  both  cases  the  annexed  numerals  serve  to  point  out  which 
satellites  are  thus  rendered  invisible. 

MEAN  S  TNODIC  PSRI0D8  OF  THE  SATELLITES. 


d    h  m     s  d 

I.  118  28  35.946  -  1.769  860  49 

II.  3  13  17  53.737  -  3.554  094  17 

III.  7  3  59  35.857  -  7.166  387  23 

lY.  16  18  5  6.919  -16.753  562  30 


d  h  m   s       d 

V.  0  11  57  27.635  -  0.49823652 

VI.  -266.00 

VII.  -276.67 


SATEIiLITlS  OF  JUPITER,  1920. 
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SAISIjafBV. 
6BEENWICH  MEAN  nME  C^  EVEBY  TWENnErTH  QBEATB8T  ELONGATION 


d  h 

d 

h 

d   h 

d   h 

Jan.   1  13.S  E. 

Mar.  81 

6,7 

E. 

Jan.   1  19.8  W. 

Mw.  81  11.7  W. 

11  12.9  E. 

Am.    10 

4.9 

E.. 

11  18.9  W. 

Apr.  10  10.8  W. 

21  12.0  £. 

^   20 

4.6 

E. 

21  18.0  W. 

20  10.0  W. 

81  11.1  E. 

SO 

3.2 

E. 

81  17.0  W. 

80   9.2  W. 

Feb.  10  10.1  E. 

May  10 

2.4 

E. 

Feb.  10  16.1  W. 

May  10  8.3  W. 

20  9.2  E. 

•  • 

«  •  • 

20  15.2  W. 

.  .  *  .  • 

Mar.   1   8.3  £. 

Dec.  12 

20.6 

E. 

Mar.  1  14.3  W. 

Dec.  12  14.6  W. 

11   7.4  B. 

22 

19.7 

E. 

11  13.4  W. 

22  13.7  W. 

21   6.6  £. 

82 

18.8 

£. 

21  12.5  W. 

32  12.8  W. 

QKEENWIGH  MEAN  TIME  OF  SUPERIOB  GEOCENTRIC  CONJUNCTION. 


SATELLITE  I. 


4 

h  m 

d 

h  m 

d 

li  m 

d 

b  m 

Jan«   0 

18  21.1 

Mar.  22 

2  30.1 

June  11 

12  36.4 

Oct.  13 

1146.6 

2 

12  47.3 

23 

20  67.3 

13 

7  6.3 

16 

6  16.3 

4 

7  13.7 

26 

16  24.8 

15 

1  36.3 

17 

0  46.0 

6 

139.9 

27 

9  62.3 

16 

20  6.3 

18 

19  16.6 

7 

20  6.1 

29 

4  19.9 

18 

14  36.3 

20 

13  46.2 

9 

14  32.2 

30 

22  47.6 

20 

9  5.3 

22 

8  14.7 

11 

8  68.4 

Apr.  1 

17  16.2 

22 

8  35.4 

24 

2  44.2 

13 

3  24.4 

3 

11  43.0 

23 

22  6.6 

26 

21  13.7 

14 

2160.6 

5 

6  10.9 

25 

16  35.7 

27 

15  43.1 

16 

16  16.4 

7 

0  38.8 

27 

11  6.7 

29 

10  12.6 

18 

10  42.5 

8 

19  6.9 

29 

5  36.9 

31 

4  41.9 

20 

6  8.4 

10 

13  3i.9 

July  1 

0  6.1 

Nov.  1 

23  11.2 

21 

23  34.3 

12 

8  3.1 

2 

18  36.3 

3 

17  40.6 

23 

18  0.2 

14 

2  31.3 

4 

13  6.6 

5 

12  9.7 

25 

12  26.2 

15 

20  59.6 

6 

7  36.8 

7 

6  39.0 

27 

0  62.0 

17 

16  28.0 

8 

2  7.0 

9 

1  8.1 

29 

1  18.0 

19 

9  66.4 

9 

20  37.3 

10 

19  37.2 

30 

19  43.8 

21 

4  24.9 

11 

15  7.5 

12 

14  6.2 

Feb.   I 

14  9.8 

22, 

22  63.5 

13 

9  37.8 

14 

8  35.2 

3 

8  35.6 

24 

17  22,1 

15 

4  8.0 

16 

3  4.2 

5 

3  1.6 

26 

1160.9 

16 

22  38.4 

17 

21  33.1 

6 

21  27.6 

28 

6  19.6 

18 

17  8.6 

19 

16  1.9 

8 

16  63.6 

30 

0  48.6 

20 

11  39.0 

21 

10  30.8 

10 

10  19.4 

May  1 

19  17.3 

22 

6  9.3 

23 

4  59.6 

12 

4  46.4 

3 

13  46.3 

24 

0  39.6 

24 

28  28.2 

13 

23  11.4 

5 

8  15.2^ 

25 

19  9.9 

26 

17  66.8 

16 

17  37.6 

7 

2  44.4 

27 

13  40.3 

28 

1?  25.4 

17 

12  3.6 

8 

21  13.4 

•  • 

30 

6  64.0 

19 

6  29.7 

10 

15  42.7 

•  • 

Dec.  2 

1  22.6 

21 

0  66.9 

12 

10  11.8 

a  ■ 

3 

19  60.9 

22 

19  22.2 

14 

4  41.2 

•  • 

.  a   .  .  • 

6 

14  19.2 

24 

13  48.4 

16 

23  10.4 

Sept  16 

22  18.0 

7 

8  47.6 

26 

8  14.8 

17 

17  39.8 

18 

16  48.1 

9 

3  15.8 

28 

2  41.1 

19 

12  9.2 

20 

11  18.2 

10 

21  43.» 

29 

21  7.6 

21 

6  38.7 

22 

5  48.2 

12 

16  12.0 

Mar.   2 

15  34.1 

23 

1  8.2 

24 

0  18.2 

14 

10  40.1 

4 

10  0.7 

24 

19  37.8 

26 

18  48.2 

16 

5  8.1 

6 

4  27.3 

26 

14  7.3 

27 

13  18.1 

17 

23  36.0' 

7 

22  64.0 

28 

8  37.0 

29 

7  48.1 

19 

18  3.8 

9 

17  20.7 

30 

3  6.6 

Oct.  1 

2  18.0 

21 

12  31.T 

11 

11  47.6 

31 

21  36.4 

2 

20  47.9 

23 

6  69.4 

13 

6  14.4 

June  2 

16  6.1 

4 

15  17.7 

26 

1  27.1 

16 

0  41.4 

4 

10  36.9 

6 

9  47.6 

26 

19  64.6 

16 

19  8.4 

6 

5  6.7 

8 

4  17.4 

28 

14  22,2 

18 

13  36.6 

7 

23  36.6 

9 

22  47.2 

30 

8  49.6 

20 

8  2.7 

9 

18  5.4 

11 

17  16.9 

32 

3  17.0 

6a4 


SATELLITES  OF  JXJPITEH,  1920. 


GREENWICH  MEAN  TIME  OF  SOmftlOB  GEOCENTRIC  CONJUNCTION. 


i^*b 


1^       ^*i 


SATELLITE  II. 


d 

h     m 

d 

h     m 

d 

h     a 

d 

h     M 

Jan.       1 

4  22.3 

Mar.  22 

18  31.7 

June  12 

12  11.4 

Oct.  15 

1    9.6 

4 

17  31.3 

26 

7  43.7 

10 

1  33.4 

IS 

14  33.4 

8 

6  39.7 

29 

20  56.3 

19 

14  55.5 

22 

3  56  J 

U 

19  47.9 

Apr.    2 

10    9.4 

S3 

4  18.0' 

25 

17  19.1 

X6 

8  55.5 

5 

^  23.0 

26 

17  40.6 

29 

6  41.8 

18 

22    3.1 

9 

12  37.3 

30 

7    3.4 

Nov.   1 

20    4.7 

22 

11  10.2 

13 

1  52.0 

July    3 

20  26.5 

5 

9  26.3 

26 

0  17.3 

16 

15    7.3 

7 

9  49.8 

8 

22  48.6 

29 

13  24.2 

20 

4  23.1 

10 

23  13.2 

12 

12    9.8 

Feb.      2 

2  3ia 

23 

17  39.4 

14 

12  86.8 

16 

1  3L1 

5 

15  37.8 

27 

6  56.1 

18 

2    0.5 

19. 

14  51.3 

9 

4  44.8 

30 

20  13.4 

21 

15  24.4 

23 

4  12.0 

12 

17  51.8 

May    4 

9  31.1 

25 

4  48.4 

26 

17  31.4 

16 

6  59.1 

7 

22  49.3 

a     • 

30 

6  5U 

19 

20    6.5 

11 

1^    7.9 

.     • 

Dec.    3 

20    9.7 

23 

9  14.3 

15 

1  26.9 

Sept.  16 

13  56.6 

7 

9  28.6 

26 

22  22.3 

18 

14  46.2 

20 

3  21.4 

10 

22  46.1 

Mar.       1 

11  30.9 

22 

4    6.0 

23 

16  45.5 

14 

12    3.9 

6 

0  39.8 

26 

17  26.1 

2r 

6  10.2 

18 

1  20.3 

8 

13  49.1 

29 

6  46.6 

30 

19  34,1 

21 

14  37.0 

12 

259.0 

June   1 

20    7.3 

Oct.    4 

8  58.6 

25 

3  52.3 

16 

16    9.4 

6 

9  28.4 

7 

22  22.2 

28 

17    7.9 

19 

5  20.3 

8 

22  49.8 

U 

1146.4 

32 

6  22.0 

SATELLITE  III. 


d 

h      m 

d 

.  li     m 

d 

h     m 

d 

li     m 

Jan. 

0 

4  46.4 

Mar. 

25 

21    8.1 

June  19 

2134.8 

Oct* 

12 

20  18.7 

7 

8    9.3 

Apr. 

2 

0  48.1 

27 

156.6 

. 

20 

0  38.1 

14 

11  29.7 

9 

4  32.5 

July    4 

6  19.3 

27 

4  55.5 

21 

14  47.4 

16 

8  21.7 

11 

10  42.9 

Nov, 

.   3 

9  10.8 

28 

18    4.0 

23 

12  16.1 

18 

15"  7.7 

• 

10 

13  24.3 

Feb. 

4 

21  19.3 

30 

16  14.5 

29 

19  33.4 

17 

17  34.3 

12 

0  34.8 

May 

7 

20  17.3 

•  • 

•    •     •    •    •  ^ 

24 

21  41.3 

19 

3^1.6 

• 

15 

0  23.0 

.  * 

r 

Dec. 

2 

144.1 

26 

7  10.9 

22 

4  31.7 

.  • 

9 

5  42.8 

Mar. 

4 

10^.2 

29 

8  43.3 

8^.21 

7    8.9 

» 

16 

9  37.5 

11 

14    1.1 

June 

5 

12  57.8 

.  28 

1133.6 

*    - 

23 

13  28.1 

• 

18 

17  32.7 

= 

12 

17  15.3 

Oct.    5. 

• 

16  57.3 

. 

39 

17  14.9 

9ATET1LITE  IV. 

1 

M 

• 

d 

h.     m 

d 

b     m 

d 

h     m 

d 

h     m 

Jan. 

1 

7  12.5 

Mkr.  24 

8    7.4 

June  16 

2  58.4 

1  Oct- 12 

2    5.5 

17 

21  45.3 

Apr.  10 

0  35.4 

July    2 

23    1.9 

'28 

22    0.5 

Feb. 

3 

11  51.5 

:        '  26 

18    1.2 

-     19 

19  24.8 

:  Nov.  14; 

17  23.8 

20 

2    0.6 

!  May  13 

12  18.9 

'1 

.  .  »  .  • 

•Dec.    1 

12    7.0 

Maf. 

7 

16  39.2 

30 

7  21.6 

.Sept.  25 

5  48.9 

18 

1 

6    1.4 

aATEIiUTBS  OF  JUMTER,  1920. 
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DIFFERENTIAL  CX)01tDINATES  OF  SATELLITE  VI. 

FOR  GREEITWICH  MEAN  MIDNIGHT. 


Date. 

«vr-«Jttp. 

1 

]>ate. 

^vr^jup. 

*vi  hv^. 

Date. 

cirr^jv». 

*VI-^/upw 

• 

m      s 

t     1 

m      8 

t 

m     B 

f 

Jan.        1 

+3   86 

H-  8.1 

Apr.  10 

-3    51 

,    -11.2 

'                            i 

•       •   • 

•  *  • 

5 

3   35 

'    9.4  . 

14 

S.49 

1^.4 

Oct    } 

.  4^2   18 

^M 

9 

3:31 

i  10.7 

18 

5  :45 

IB  4 

.    2>  n 

.4.7 

43 

3   23 

'  11.8 

2? 

3  !40 

14:3 

.        -.1 

• 

2     2 

4.2 

17 

3    11 

.  12.8 

26 

.      3  :34 

14.9 

I    52 

3.7 

21 

+2    54 

H-13.6 

30 

-3  !26 

-15.5 

■    a 

+1    39 

+  3.0 

25, 

2    34 

!  tt.l 

liay     4 

3  ;i8 

15.9 

1    26 

2.3 

29 

2   10 

'  14.4 

8 

3     & 

16.2 
16.4 

2$ 

1    11 

1.5 

Feb.      2 

1    43 

14.5 

12 

2'48 

29 

-     0    54 

+  0.7  •■ 

6 

1    14 

L4.2  ' 

16 

m4 

.Nov.    2 

:   0  37 

-0.2 

10 
14 

+0    43 
+0    11 

H-13.6 
12.6 

20 
24 

-2    36 
2    25 

-16.3 
16.1 

• 

+0    19 
0     0 

-  1.1 
1.9 

18= 

-0    22 

.  11.4 

28 

2^13 

15.7 

u 

-0    19 

2.8 

'                22 

0    52 

lO.O 

June    1 

2     0 

15.3 

1% 

0    38 

3.6 

26 

1    22 

8.3  '■ 

5 

1    48 

14.8 

•     >          » 

0    S8 

4.3 

1    Mar.   .  1 

-1    50t 

+  6.5 

9 

-1'35 

-14.2  • 

-hI    17 

-  6.0 

6 

2    14 

'    4.5 

18 

1    22 

13.5 

Dec.    4 

1   36 

5.6 

9 

2    37. 

2.5 

17 

1    10 

12.8 

1    54 

6.1 

13 

2    56 

+  0.5 

21 

0.57 

12.0 

•     '$ 

2    12 

6.5 

17 

3    12 

-  1.5 

26 

0    44 

11.2 

1* 

2   29 

6.9 

21 

-3    26 

r-  3.4 

29 

-0    31 

-io.3 

;    ij 

-2    45 

-  7.2 

25 

3    36 

.    6.2 

July    3 

0    18 

9.4 

26 

3     .1 

7.4 

29 

3    43 

«.9 

7 

-0     6 

8.5 

84 

.      3    15 

7.5 

Apr.      2 

3   48 

£.5 

11 

+0     7 

.      7.6 

.      28 

3    28 

7.6 

6 

-3    50 

-9.9 

bi— . 

16 

+0    19 

-6.6 

3? 

•   -3    39 

-  7.6 

DIFFERE^IAL  COORDINATES  OF  SATELLITE  VH. 


Date. 

^""^Jtip. 

Date. 

5vn~5jttp. 

Date.  ' . 

• 

^vtt^ajup. 

^r^jiip. 

m      a 

•  /  • 

' 

m      $ 

t 

'          '. 

m     9 

r 

Jati. 

1 

-2    43 

+34.5 

Apr.  10 

+1    53 

-20.9 

i 

■      •    •  • 

•       •       • 

5 

2    58 

,  33.7 

14 

2   13 

19.9 

Ort.    { 

-1   38 

+19.6 

9 

3    13 

32.6 

18 

2    30 

18.6 

1   47 

18.8 

13 
17 

3    26 
3    38 

.  31.2 
29.6 

22 
26 

2    44 
2    54 

16.9 
14.9 

>! 

1  66 

2  4 

17.9 
16.9 

21 

-3    48 

+27.4 

30 

+3     3 

-12.8 

ir 

'  -2   12 

+15.7 

25 

3    55 

.  25.0 

liay     4r 

3     9 

10.6 

2I 

2    20 

14.3 

29 

4     0 

22.3 

8 

3    12 

8.4 

26 

2    26 

12.8- 

Feb. 

2 

4     2 

;  19.2 

12 

3    14 

6.1 

29 

2   32 

•      11.2 

6 

4     0 

'  15.8 

16 

3    13 

1 

3.9 

Nov.    t 

'      2   36 

9.5 

10 

-3    56 

+12.3 

20 

+3    11 

-  1.7 

6 

.  -2    39 

+  7.6 

14 

3    47 

8.5 

24 

.3     8 

+  0.3 

..    19 

2    40 

5.7 

18 

3    34 

.    4.7 

28 

3     4 

2.2 

14 

'     2   38 

8.7 

22 

3    18 

+  1.0 

June    1 

2    59 

4.0 

.     IS 

2   36 

+  1.6 

26 

2    59 

J-  2.8 

5 

2    53 

6.7 

22 

2    29 

-  0.5 

Mar. 

1 

^2    37 

r  6.3 

9 

+2    47 

+  7.3 

26 

-2    21 

-  2.5 

5 

2    12 

9.6 

13 

2    40 

8.3 

30 

2    10 

4.5 

9 

1    45 

12.6 

17 

2    33 

I0.2 

Dec.    4 

1    56 

6.5 

13 

1    16 

15.2 

21 

2    26 

J1.6 

8 

1   49' 

8.3 

17 

0    47 

17.4 

• 

25 

2    17 

12.8 

It 

.      1  ^ 

10.0 

21 

-0    18 

t-19.2 

29 

+2    i 

+14.1  ■ 

1$ 

-1     1 

-11.6 

25 

+0    11 

•  20.5 

July    3 

2     0 

15.3  . 

26 

0    39 

12.9 

29 

0   39 

21.3 

7 

1    51 

16.4 

24 

-0    14 

14.0 

Apr. 

2 

1     6 

21.6 

11 

1    42 

17.5 

28 

+0    11 

14.9 

• 

6 

+1    31 

-21.5 

15 

+1    33 

+18.4 

32 

+0    37 

-15.5 
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SATELLITES  OF  JXJPITEK,  1920, 


OBESa^WIOH  IIBAN  TIME. 


JANUARY. 

d   b  m 

d   h  m 

d   h  m 

d   1i  m 

1    124.6 

II.  Ec.  D. 

9 12  48.4 

T.^Ec.  D. 

17  2158 

ni.«Sh.  I. 

96   450 

IV.  SLB. 

2  22.2 

IV.  Be.  R. 

1541 

I.*Oc.  R 

23  32 

III.«Tr.  I. 

637 

IV.  Tr.  E. 

4  47 

IV.  Oc.  D. 

1616 

IV,*Tr.  E. 

826 

I.  8h.I. 

549 

II.  Oc.  R 

2210 

II.«8h.  1. 

19  Oil 

IV.  Oc.  R 

8  37 

I.  Tr.  I. 

938 

IV.  Oc.  R 

2318 

II.«Tr.  I. 

137 

III.  Sh.  E. 

1044 

I.  Sh,E. 

1348 

I.«Sh.  I. 

310 

III.  Tr.  B. 

1055 

I.  Tr.  E. 

14  32 

I.*Tr.  I. 

10   1   2 

n.  Sh.  E. 

910.7 

I.  Ec.  D. 

le  6 

I.«Sh.  E. 

210 

II.  Tr.  E. 

1151 

I.  OcR 

97  533.2 

I.  EcD. 

16  49 

I.*Tr.  B. 

1010 

I.  Sh.  I. 

19  52.7 

II.»Ec.  D. 

8  1 

I.  OC.B. 

1043 

I.  Tr.  I. 

23  30 

n.*Oc.R 

1637 

II.«fih.  I. 

a  10  54.8 

I.  Ec.  D. 

12  27 

I.  Sh.  E. 

1655 

II.«Tr.  L 

13  66 

I.»Oc.  R 

13   I 

I.«Tr.  E. 

19   682 

I.  Sh.  I. 

1980 

II.»Sh.E. 

19  36 

II.*Sh.  I. 

18  0 

ni.*Sh.  I. 

653 

I.  Tr.  I. 

19  48 

II.«Tr.  E. 

21   1 

II.«Tr.  I. 

2014 

III.*Tr.  I. 

850 

I.  Sk.B. 

22  27 

II.*8h.  B. 

2138 

III.»8h.  E. 

911 

I.  Tr.  B. 

99  254 

I.  fih.1 

23  53 

II.«Tr.  B. 

23  51 

III.«Tr.  E. 

3  3 

I.  Tr.  I, 

90   3  39.2 

I.  Ec  D. 

512 

I.  Sh.E. 

8   816 

I.  Sh.  I. 

11   716.9 

I.  Ec.  D. 

617 

I.  Oc.  R 

520 

I.  Tr.  E. 

858 

I.  Tr.  I. 

10  7 

I.  Oc.  R 

14  2 

II.*Sh.  1. 

15  43.6 

III.*Ec  D. 

10  34 

I.  8h.  £. 

17  17.6 

n.'Bc.  D. 

14  41 

II.*rr.  I. 

1953 

III.'Oc.  K 

1116 

I.  Tr.  E. 

2115 

II.»Oc.  R 

16  54 

II.*Sh.  E. 

14   2 

III.*Sh.  I. 

17  33 

II.*rr.  E. 

99  0   1.8 

I.  Ec.  D. 

16  52 

III.*Tr.  I. 

19  438 

I.  8h.  I. 

2  27 

I.  Oc.  R. 

17  40 

IH.*8h.  E. 

5   9 

I.  Tr.  I. 

n  1  0 

I.  Sh.  I. 

1145.2 

II.*Ec  P. 

20  29 

III.«Tr.  E. 

656 

I.  Sh.  E. 

119 

I.  Tr.  I. 

14  51  . 

II.*OcB. 

7  27 

I.  Tr.  E. 

318 

I.  Sh.  E. 

2123 

I.*Sh.I. 

4   5  23.2 

I.  Ec.  D. 

3  37 

1.  Tr.  E. 

2129 

I.«Tr.  I. 

823 

I.  Oc.  R 

IS   145.3 

I.  Ec.  D. 

1144.2 

III.  Ec.  D. 

2341 

I.«Sh.  E. 

14  42.5 

II.*Ec.  D. 

4  33 

I.  Oc.  R 

16  37 

III.^Oc.  R 

23  46 

I.«Tr.  E. 

18  58 

II.*Oc.  R 

1127 

II.  Sh.  I. 

22   7.7 

I.*Ec.  D. 

1226 

IL*rr.  I. 

901880.S 

I.»Ec  D. 

5   244 

I.  Sh.  I. 

1419 

II.*Sh.  E. 

89   043 

I.  Oc.  R 

2053 

I.«Oc.B. 

325 

I.  Tr.  I. 

1518 

II.*Tr.  B. 

910.1 

II.  Be  D. 

5   2 

I.  8h.  E. 

23   7 

I.«Sh.  I. 

12  37 

II.«Oc.  R 

81   555 

II.  Sh.  L 

5  42 

I.  Tr.  E. 

23  85 

I.*Tr.  I. 

19  29 

I.»Sh.  I. 

6  2 

II.  Tip.  I. 

23  51.6 

I.*Ec.  D. 

1945 

I.*Tr.  I. 

848 

II.  Sh.  E. 

U   124 

I.  Sh.  E. 

2147 

I.»Sh.  E. 

855 

n.  Tr.  B. 

6   2  49 

I.  Oc.  R 

153 

I.  Tr.  E. 

22   3 

I.*Tr.  E. 

15  51 

I.«Sh.L 

853 

II.  Sh.  I. 

7  45.4 

III.  Be.  D. 

1555 

I.«Tr.  L 

1010 

11.  Tr.  I. 

1319 

III.»Oc.  R 

98  16  86.2 

I.»Ec.  D. 

18  9 

I.*8h.E. 

1144 

II.  6h.  B. 

2013.8 

I.»Ec.  D. 

19   9 

I.*Oc.  R 

1812 

I.*rr.  B. 

13   2 

II.*Tr.  E. 

22  59 

I.«Oc.  R 

2113 

I.*8h.  I. 

96  320 

II.  Sh.  I. 

2151 

I.*Tr.  I. 

15   6  35.0 

II.  Ec.  D. 

3  48 

II.  Tr.  I. 

23  30 

I.»8h.  E. 

10  22 

II.  Oc.  R 

612 

II.  Sh.  B. 

17  36 

I.*Sh.  I. 

641 

n.  Tr.  B. 

7    0   8 

I.  Tr.  E. 

18   1 

I.»Tr.  I. 

13  57 

I.*Sh.  I. 

3  46.6 

III.  Ec.  D. 

19  53 

I.»Sh.  B. 

1411 

I.*Tr.  I. 

9  59 

III.  Oc.  R. 

2019 

I.*Tr.  E. 

1615 

I.»Sh.  E. 

18  20.0 

I.*Ec.  D. 

16  29 

I.*Tr.  E. 

2115 

I.*Oc.  R 

16 14  42.2 

I.«Ec.  D. 

17  25 

I.*Oc.  R 

95   156 

III.  Sh.  I. 

8    3  50.8 

IT.  Ec.  D. 

2  49 

III.  Tr.  I. 

8  6 

II.  Oc.  R 

17  045 

II.  Sh.  I. 

535 

III.  Sh.  E. 

1541 

I.»Sh.  I. 

133 

II.  Tr.  I. 

626 

III.  Tr.  E. 

1617 

I.*Tr.  I. 

3  37 

II.  Sh.  E. 

11   4.7 

I.  Ec.  D. 

17  59 

I.*Sh.  B. 

4  26 

II.  Tr.  E. 

13  35 

I.»Oc.  R 

18  34 

I.*Tr.  B. 

12   3 
12  27 

I.  Sh.  I. 
I.*Tr.  I. 

22  27.8 

II.*Ec.  D. 

9    6   9 

TV.  Sh.  I. 

14  21 

I.*Sh.  E. 

96   0   7 

IV.  Sh.  I. 

10  50 

IV.  Sh.  E. 

14  45 

I.*Tr.  E. 

144 

II.  Oc.  R 

nsi 

IV.  Tr.  I. 

15  36.6 

IV.*Ec.  D. 

152 

IV,  Tr.  I. 

Non.— X.  dwotM  Ingres;  E.,  efpeas;  T>.,  disRppeaniioe;  B..  raappMlBiiM;  So.,  tdlpM;  Oo.,  oeedttttv; 
Tr.,traDiitoftheBat^tor%h.»tnziktart]Mabadow.  *Vllible  ftt  wSinstai. 


SATELLITES  OF  JUPITER,  1920, 
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OilElBNWICH  MEAN  TIME. 


JANUARY. 


Phases  of  the  Eclipses  of  the  SixteUUes  for  an  InverHng  Tdeseope. 


I. 


m. 


3 


II. 


s 


IV. 


3 


Oanjiguralums  at  18^  O^for  an  Inverting  Telescope. 

i 

West. 

vm. 

l\ 

!•  O      ^4    -2         -3 

21 

0  2**1         3-   ^4 

d 

03- 

2»     1-        0 

•4 

4 

3-                   O       1* 

•4 

•2« 

61 

•3               -1      0             2* 

4^ 

61 

•3  2-     O    1* 

4» 

71 

* 

•2       ♦Ol     '8                4* 

• 

8|Ol- 

:  O       X      -3 

91 

4-0  .i*           8.      ■ 

10 

4'2-      !•    ,  03' 

' 

11 

4* 

9*                O        -1 

•2« 

121 

4* 

•3             -1      0             2- 

13  1 

•4. 

•3      2*   O     !• 

14  1 

-•4 

•2      -lO    •S 

15 

•4 

d     -2      •« 

16 

•4               O'l    2*           3* 

17  i 

2*      !•     O  3^ 

•4« 

18  1 

8-          •^O       -1  -4 

19  1 

■  * 

3?             1-        O               -2           ^4 

« 

20 

•3           3-0      1* 

•4 

21 

•2     -1   0*3 

•4 

22 
23 

- 

'  Ol-  -2        •  -3 

4» 

O        2«          3- 

4- 

•!• 

24 

• 

2*      1-  0      3*           4- 

25 

• 

3-     -2  O     ^i 

'     • 

26  1 

3-           }:      0           -2 

27 
28 

02- 

m 

4-     ^3            :  O      1* 

i- 

-2    .1    0 

•3« 

29 

4-i 

0    v.            -3 

sol 

•4 

Ol        2-         3* 

31  lOl- 

•4 

2-         O         3* 
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SATELLITES  OF  JUPITER,  1920. 


QKBENWICH  MEAN  TIME. 

FEBRtJABY. 

d    h  m 

d   h  m 
914  22 

d   b  m 

d   b  m 

1    5  55 

111.  Sh.  I. 

I.*rr.  E. 

18   817 

II.  Sh.  E. 

87   057.0 

n.  Ec,B. 

6  4 

III.  Tr.  I. 

14  32 

I.*8h.  E. 

814 

I.  Tr.  L 

425 

I.  Tr.  I. 

984 

III.  Sh.  E. 

8  37 

I.  Sb.  1. 

6  0 

I.  SlL 

9  42 

III.  Tr.  E. 

10   910 

I.  QcD. 

1082 

I.  Tk.  E. 

648 

I.  Tr.  E. 

12  58.9 

I.*Ec.  D. 

11 40.0 

I.*Bc.  R. 

1055 

I.  Sh.  E. 

717 

I.  Sh.£. 

1519 

I.»Oc.  R. 

2123 

II.*Tr.  I. 

2148 

II.*8h.  I. 

19   2   2 

in.  Oc.  I>. 

88   182 

I.  Oc.  D. 

8    1   2.9 

n.  Ec.  D. 

521 

I.  Oc.  D. 

4  26.7 

I.  EcR 

3  57 

II.  Oc.  R. 

11    016 

II.  Tr.  E. 

719.5 

m.  Ec.  R 

625 

IV.  Tr.L 

10  20 

I.  6h.  L 

041 

II.  Sh.  E. 

8  8.3 

I.  Ec.Rr 

U   9 

rv.  Tr.E. 

10  20 

I.  Tr.  I. 

630 

I.  Tr.  I. 

18  40 

II.*Oc.  D. 

12  5 

rv.«sh,i. 

12  38 

I.^Sh.  E. 

643 

I.  Sh.  I. 

22  22.7 

ii.»Hc.  a 

15  4 

II.«Tr.  1 

12  38 

I.*Tr.  E. 

848. 

I.  Tr.  E. 

28  86 

IV.  Oc.  D: 

16)9 

II.*Sh.  L 

9  0 

I.  Sh.  E. 

^  16  51 

rV.*8h.E 

8    7  27 

I.  Oc.  D. 

16   1 

IV.«Tr.  I. 

90   240 

I.  Tr.  I. 

17  57 

II.«Tr.  t 

9  26 

IV.  Oc.  D. 

18   6 

IV.*Sh.  I. 

8   6 

I.  Sh.  I. 

1912 

n.»fih.E. 

9  45.6 

I.  Ec.  R. 

20  45 

IV.*Tr.  E. 

458 

I.  Tr.  B. 

82  52 

I.  Tr.  I. 

14  27.0 

IV.»Ec.  R. 

22  45 

in.«Oc.  D. 

528 

i:  Sh.  B. 

2829 

I.  Sb.  I. 

19   9 

II.*Tr.  I. 

22  51 

IV.*Sh.  E. 

8  30.7 

rv.  Ec.  R. 

1912 

Il.'Sh.  I. 

23  47 

I.  Oc.  D. 

98   1  9 

I.  Tr.  E. 

22   2 

II.*Tr.  E. 

18   3  20.8 

111.  Ec.  R. 

148 

I.  £h.£. 

22    5 

II.*Sh.  E. 

336 

I.  Oc.  D. 

81   2  31.9 

I.  Ec.R. 

1917 

ni.*rr.  I. 

6  8.7 

I.  Ec.  R. 

12  47 

II.*Tr.  I. 

19  58 

I.«Oc.  D. 

4   446 

I.  Tr.  I. 

16  26 

II.«Oc.  D. 

1848 

II.*Sh.  I. 

2151 

in.*sh.  I. 

4  48 

I.  8h.  I. 

19  47.7 

II.*Ec.  R. 

15  40 

II.*Tr.  E. 

22  54 

ni.  Tr.  E. 

7   4 

I.  Tr.  E. 

16  36 

II.*Sh.  E. 

22  55.5 

I.  EcH 

7   6 

I.  6h.  E. 

18   956 

I.  Tr.  I. 

21   6 

I.*Tr.  I. 

19  30 

III.*Oc.  D. 

111 

I.  Sh.  I. 

2184 

I.*Sh.  I. 

23  22.1 

III.*Ec.  R. 

814 

I.  Tr.  E. 

23  24 

I.  Tr.  E. 

829 

1,  Sh.  E. 

2852 

I.  Sh.  E. 

5    153 

I.  Oc.  D. 

22  2 

I.*Oc.  D. 

414.3 

I.  Ec.  R. 

• 

88  15  55 

III.*Tr.  I. 

1412 

II.*Oc.  D. 

U  087.8 

I.  Ec.  R 

17  52 

in.«Sh.  I. 

17  12.8 

II.*Ec.  R. 

1081 

II.  Tr.  I. 

1813 

I.*Oc  D. 

2312 

I.*Tr.  I. 

11   6 

II.  Sh.  I. 

1988 

III.*Tr.  E. 

.    2317 

I.»Sh.  I. 

13  24 

n.*Tr.  E. 

21  0,7 

I.»Ec.  R. 

- 

14  0 

II.*Sh.  E. 

2181 

III.«Sh.  £. 

6    130 

I.  Tr.  E. 

19  22 

i.rrr.  I. 

* 

- 

135 

I.  Sh.  E. 

19  40 

I.*8h.  I. 

HB    748  ' 

II.  Oc.  D. 

2018 

I.*Oc.  D. 

2140 

I.«Tr.  E. 

1140.2 

H.«Bc  Rw 

■ 

22  42.8 

I.*Ec.  R. 

2158 

I.«fih.  E. 

1583 
16  8 

I.*Tr.  L 
I.*Sh.  I. 

« 

7   816 

II.  Tr.  I. 

16  12  86 

in.*Tr.  I. 

17  50 

I.*Tr.  E. 

8  30 

II.  Sh.  I. 

13  58 

III.»Sh.  I. 

18  20 

I.»Sh.  E. 

.    11   ^ 

II.*Tr.  E. 

1614 

III.^Tr.  E. 

*"    1123 

II.*Sh.  E. 

16  28 

I.«Oc  D. 

8412  39 

I.«Oc.  D. 

^ 

17  38 

I.*Tr.  I. 

17  32 

III.*Sh.  E. 

15  28.8 

I.*Ec.  R 

17  46 

I.*Sh.  I. 

19  6.a 

I.*Ec.R. 

19  56 

I.*Tr.  E. 

88   156 

n.  Tr.  I. 

20  3 

I.*Sh.  E. 

16   5  33 

II.  Oc.  D. 

3  0 

II.  Sh.  I. 

9   5.3 

II.  EcR. 

448 

II.  Tr.  E. 

8    9  20 

III.  Tr.  I. 

13  48 

I.*Tr.  I. 

554 

II.  Sh.  E. 

9  54 

III.  Sh.  I. 

14   8 

I.*Sh.  I. 

9  59 

I.  Tr.  I. 

,     12  58 

III.*Tr.  E. 

16  6 

I.*Tr.  E. 

10  31 

I.  Sh.  I. 

13  83 

III.*Sh.  B. 

1626 

I.*Sh.  E. 

1216 

I.«Tr.  E. 

14  44 

I.*Oc.  D. 

12  49 

I.»Sh.  E. 

17  11.5 

I.*Ec.  R. 

17  10  54 

I.  Oc.  D. 

L 

- 

• 

13  84.6 

I.*Ec.  R. 

88    5  21 

-HI.  Oc.  D. 

- 

9    319 

IT.  Oc.  D. 

2389 

II.  Tr.  I.. 

7   8 

I.  Oc.  D. 

6  30.3 

II.  Ec.  R. 

9  58.1 

I.  Ec.  R. 

,     12  4 

I.^Tr.  I. 

18   024 

II.  Sh.  I. 

.1118.6 

m.  Bc.R 

'    1214 

I.»Sh.  I. 

232 

II.  Tr.  E. 

1 

2058 

11  .♦Og.  D. 

•> 

Note.— I.  denotes  Ingress:  £./ egress;  t>.,  disAppteanoe^R.,  leappeemioe;  Bol,  toUpBe;  Co.,  oeenttltW 
Tir.,  tniiait  of  ibe  sateUUe;  Sb.,  tmoaXX  of  tbe  sbaaow.  vViallile'at  wmhlngtpn. 
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GREElif^OCH  MEi^  TIMS. 


FEBRUARY. 


PJutset  of^  Eclipses  qfihe  Satellites  for  tm  Invert!^  Tdeseope. 


'   I   I 


I. 


»    « «    II 1 1  I «       « 


m. 


r 


-> — h 


II. 


IV, 


S^aiMB^ 


GanjlgurtgUans  at  17*  (f^for  an  Inverting  Telkstope, 


>    I  <■      11  tmm      ■* 


T-n 


H         mri  I     >i      > 


r 


— ■  >.' 


^ 


knt. 


pMt. 


trr 


■  II 


.■■ »    } 


i*  ■« 


+— :- 


:t 


•3 


O  •! 
•41-  1  O 


8< 


8 


•3       •         OV  ^ 


>       • 


•    .        .A 


1    f03 


X 


6 


•2« 


6 


-I-'*" 


'•  i  <? . : 


s< 


f 


^       ..«■■■  i 


B 


*23-  I  O 


"^^"^"^^^F—^^ 


9 


i    I 


^'^    ^ 


*  -* 


o 


4> 


■  !■■     —  y  ^  ■ 


^•mm^m 


10 


.  -3 


;  O  2>'i   4^ 


11 


04- 


»»  «■* 


2-  !•  -a  O 


t- 


.«  u 


T—i r- 

t 


12 


TTq 


♦2 1 


18 


f  ■■  » I       I 


-8 


2- .  Ol' 


I      I  ■  ».«■  ■> 


14 


t 


it 


IB 


4«i 


>    ■      I  ■■ 


•  I         > 
■  'I         » 


•8      3^0 

-r — r**- — '-^=?" 


16 


8-  ■ 


KO 


I 
t 
J     ■  * 


17 


•3 


o 
"3" 


9* 
•1 


18^ 
19 


»4  2. 


■♦  I'l    »' 


».'    » " 


.4,*02    1*'3 


20 


I    . 


*  *» 


1  .o 


2- 


24  0  !•  •  . :  8-  .:  •< 


-t — »^ 


21 


23 


I03« 


•2..       fOl 


1'4-* 


i««> 


r 


Ol- 


i  «•, 


>  1 1  >^i^— ^ 


i^^>^ 


•i 

.*i«- 


?i 

26^ 
29 


O    •12' 


TT 


'^.si'      O 


•-»- 


I*  I    !■«  *  t 


4- 


t-r 


»    t 

L 


•1    »  O        4' 


1— i- 


02- 


1-^ 


4vO 


«2 


•10' 


640 


SATELLITES  OF  JUPITER,  1920. 


GREENWICH  MEAN  TIME. 


MASOH. 


d  h  111 

d   h  m 

d   b  m 

d  h  m 

1    ISO 

ni.  Sh.  E. 

•  19 19.2 

L*Bc.  R. 

17  18  82 

I.«Sh.  E. 

n   817.8 

111.  Ec.  R 

10   5 

II.  Oc.  D. 

618 

II.  Oc.  D. 

14  15.1 

II.»Ec.  R. 

10   684 

n.  Tr.  I. 
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21 12.6 

II.  £c.  R. 

15  26 

I.»Tr.  I. 

2126 

II.  Sh.  E. 

13  47 

I.»Tr.  I. 

'     2144 

III.  Sh.  I. 

1555 

II.*8h.  I. 

14  59 

I.»Sh.  I. 

1612 

II.«Tr.  E. 

10  14  33 

I.*Oc.  D. 

16  3 

I.*Tr.  E. 

99   120 

III.  Sh.  E. 

1641 

I  •Sh.  I. 

18  8.4 

I.  Ec.  R 

16  25 

III.»Tr.  fi. 

1258 

I.«Oc.  D. 

17  42 

I.*Tr.  E. 

1715 

I.  Sh.  E. 

16  28.0 

I.  £c.B. 

18  48 

II.  Sh.  E. 

11    841 

III.  Tr.  I. 

17  45 

III.  Sh.  I. 

18  57 

I.  9h.  E. 

1042 

II.  Oc.  D. 

18  37.8 

II.  Ec.  R 

97  1014 

I.  Tr.  I. 

U51 

I.  Tr.  I. 

2120 

III.  Sh.  £. 

^     1044 

II.  Tr.  I. 

S12  37 

I.*Oc.  D. 

1218 

III.  Tr.  E. 

1123 

I.  Sh.  I. 

16  13.0 

I.»Ec.  R 

13  5 

I.»fiHi.  I. 

1911   0 

I.  Oc.  D. 

1230 

I.  Tr.  E. 

13  45 

III,*8h.  1. 

14  82.6 

I.»Ec.  R 

13  7 

II.*Sh.  I. 

4   4  37 

III.  Tr.  I. 

14   7 

I.*Tr.  E. 

13  37 

II.^Tr.  E. 

8   5 

H.  Oc.  D. 

15  21 

I.»8h.  E. 

90   8   1 

II.  Tr.  I. 

13  39 

I.*Sh.  E. 

814 

III.  Tr.  E. 

16  3.1 

II.*Ec.  R 

816 

I.  Tr.  I. 

16  0 

II.*Sh.  1. 

9  46 

III.  Sh.  I. 

17  21 

III.  Sh.  E. 

928 

I.  Sh.  I. 

955 

I.  Tr.  I. 

1029 

II.  Sh.  I. 

99    728 

I.  Oc.  D. 

1110 

I.  Sh.  I. 

19    9   2 

I.  Oc.  D. 

1033 

I.  Tr.  E. 

10  56.9 

I.  Bc-B. 

1211 

I.  Tr.  E. 

12  37.2 

I.  Ec.  R 

1054 

II.  Tr.  E. 

13  21 

III.»Sh.  E. 

1144 

I.  Sh.  £. 

99   443 

I.  Tr.  I. 

13  26 

I.»Sh.  E. 

IS    519 

II.  Tr.  I. 

13  23 

Il.'Sh.  E. 

5  21 

II.  Oc.  D. 

13  28.4 

II.»Ec.  R 

620 

I.  Tr.  I. 

5  51 

I.  Sh.  I. 

733 

I.  Sh.  I. 

91    529 

I.  Oc.  D. 

653 

III.  Oc.  D. 

5   018 

IV.  Tr.  I. 

7  51 

II.  Sh.  I. 

9   1.5 

I.  Ec.  R 

7   0 

I.  Tr.  E. 

5   0 

IV.  Tr.  E. 

812 

II.  Tr.  E. 

18  54 

IV.  Tr.  I. 

8  8 

I.  ah.  B. 

7   6 

I.  Oc.  D. 

836 

I.  Tr.  E. 

23  38 

IV.  Tr.  B. 

1029.9 

11.  Bc.B. 

10  41.8 

I.  Ec.  K 

949 

I.  Sh.  £. 

1033 

III.  Oc.  R, 

12  8 

IV.  Sh.  I. 

953 

IV.  Oc.  D. 

99    240 

II.  Oc.  D. 

1136.6 

III.  Ec.D. 

16  54 

IV.*gai.  B. 

1045 

II.  Sh.  E. 

242 

III.  Oc.  D. 

1514.7 

III.»Ec.  R 

14  44 

IV.»Oc.  R 

246 

I.  Tr.  I. 

6    2  39 

II.  Tr.  I. 

2154.1 

IV.  Ec.  D. 

3  57 

I.  Sh.  I. 

90    157 

I.  Oc.  D. 

424 

I.  Tr.  I. 

5   2 

I.  Tr.  E. 

4  55 

IV.  Oc.  D. 

513 

II.  Sh.  I. 

14  2  48.0 

IV.  Ec.  R 

6   9 

IV.  Sh.  I. 

5  25.6 

L  BcR. 

5  31 

II.  Tr.  E. 

3  32 

I.  Oc.  D. 

613 

I.  Sh.  E. 

9  48 

IV.  Oc.  R 

538 

I.  Sh.  I. 

7   6.1 

I.  Ec.R 

622 

III.  Oc.  R 

15  57.8 

IV.»Ec.  D. 

640 

I.  Tr.  E. 

22  33 

III.  Oc.  D. 

7  37.2 

III.  Be.  D. 

2051.3 

IV.  £e.  R 

755 

I.  Sh.  E. 

7  55.1 

II.  Ec.  R 

2313 

I.  Tr.  I. 

8   7 

II.  Sh.  E. 

15    0   1 

II.  Oc.  D. 

10  55 

IV.  Sh.  E. 

049 

I.  Tr.  I. 

11 15.0 

III.  Ec.R 
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II.  Tr.  I. 
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I.  flh.  I. 

23  59 

I.  Oc.  D. 

020 
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510.7 
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213 

III.  Oc.  R 

129 
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18  27 

III.  Oc.  D. 

3   5 
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98    330.3 
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2124 
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3  37.7 
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2115 
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4  18 
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3  0 
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SATELLITES  OF  JUPITER,  1920, 


GREENWICH  MEAN 


JUNE. 


d    h  m 

1  17  42 
18  42 

18  49 

19  59  . 
21    6 
2111 
23  47.3 

2  048 
144 
519 

14  57 
18  2313 

8  1212 
1317 

13  29 

14  28 

15  34 

15  44 

16  22 

18  88 

4   927 

12  52.2 

«    6  41 

7  46 

8  3 
858 

10  2 

11  8 

13  4.6 
^  14  48 

.   15  36.1 

19  14.0 


6 


e 


3  56 

7  20.9 

111 
215 
252 
328 

4  31 

5  3 
5  46 
7  57 

14   9 

18  55 

22  26 

010 
149.8 
4  56 

19  41 
2043 
2124 
2157 

23  t) 


I.  Tr.  I. 
11.  Oc.  D. 

I.  8h.  I. 

I.  Tr.  E. 

I.  ffli.  E, 
III.  Ti".  I. 
II.  Ec.  R 


III.  Tr. 
III.  8h. 
III.  8h. 

I.»Oc. 

I.  Ec. 

I.  Tr. 

I.*Sh. 
II.*Tr. 

I.«Tr. 

I.«Sh. 
II.*Sh. 
II.  Tr. 
II.  Sh. 

I.  Oc. 
I.  Ec. 

I.  Tr. 
I.  Sh. 
II.  Oc. 
I.  Tr. 
I.  6h. 
III.  Oc. 

n.*Ec. 

III.*Oc. 
III.'Ec. 

III.  Ec. 

I.  Oc. 
I.  Ec. 

I.  Tr. 

I.  8h. 
II.  Tr. 

I.  Tr. 

I.  8h, 
II.  8h. 
II.  Tr. 
II.  Sh. 

iv.rrr. 

IV.  Tr. 
I.  Oc. 

IV.  Sh. 

I.  Ec. 
IV.  8h. 

I.  Tr. 

I.  Sh. 
II.  Oc. 

I.  Tr. 

I.  Sh. 


£. 

I. 

E. 

D. 

K 

I. 

I. 

I. 

E. 

E. 

I. 

E. 

E. 

D. 
R 

I. 
I. 
D. 
£. 
E. 
D. 
R. 
R. 
D. 
R. 

D. 
R 

I. 

I. 

I. 

E. 

E. 

I. 

E. 

E. 

I. 

E. 

D. 

I. 
R 

E. 

I. 

I. 

D. 

E. 

E. 


d    h  m 

9    126 

2  22.0 

5  4 

54a 

918 

16  56 

^20 18.5 

10  14  10 

^512 

1615 

16  27 

17  28 
.18^22 

19  8 
2116 


11 


18 


18 


14 


15 


16 


1126 

14  47.4 

840 

9  41 
1046 
1057 
1157 

15  25 
15  39.4 
19   5 
19  86.3 
2314.0 

556 
916.1 

310 
4  9 
527 
538 
626 

7  41 

8  32 
1035 

« 

0  26 

8  44.9 
2140 

22  38 

23  56 

0  7 
0  31 
055 

4  56.7 
525 

5  43 

9  21 
9  42 

2JD  0.6 
1317 
14  53.3 


III.  Tr.  I. 
II.  Ec.  R 
III.  Tr.  E. 
III.  Sh.  I. 
III.  8h.  £. 

I.  Oc.  D. 

I.  Ec.  R 

I.*Tr.  I. 

I.*8h.  I. 
II.  Tr.  I. 

I.  Tf.  E. 

I.  Sh.  E. 
II.  Sh.  I. 
II.  Tr.  E. 
U.  Sh.  E. 

I.  Oc.  D. 
I.*Ec.  R 

I.  Tr.  I. 

I.  Sh.  I. 

II.  Oc.  D. 

I.  Tr.  E. 

I.  Sh.  £. 

III.  Oc.  B. 

II.  Ec.  R 

III.  Oc.  R 

III.  Ec.  D. 
Ili:  Ec  R 

I.  Oc.  D. 
I.  Ec.  R 

I.  Tr.  I. 

I.  Sh.  I. 

I.  Tr.  E. 
II.  Tr,  I. 

I.  Sh.  E. 
II.  Sh.  I. 
II.  Tr.  E. 
11.  Sh.  E. 

I.  Oc.  D. 
I.  Ec.  R 
I.  Tr.  I. 
I.  Sh.  1. 
I.  Tr.  E. 

It.  Oc.  D. 

IV.  Oc.  D. 
I.  Sh.  E. 

II.  Ec.  R 
IV.  Oc.  R 
III.  Tr.  I. 
III.  Tr.  E. 

III.  Sh.  I. 

IV,  Ec.  D. 
III.*Sh.  E. 
IV  •Ec.  R 


d   h  m 

16  18  56 
2213.7 

17  16   9 

17  7 

18  26 

19  2 

19  23 

20  59 
2155 
23  53 

18  13  26 
16  42.5 

19  1039 
1185 

12  56 

13  29 
1352 
1814.1 
19  45 
23  25 
23  86.2 


313.6 
756 

11 11.2 

5  9 

6  4 
726 
8  21 
826 

1018 
1120 
1312 


88   226 

5  40.0 
23  39 

8  032 
156 
249 
252 

7  31.5 
10  3 
13  41 
13  41 
17  16 
20  56 


81 


84 


0  8.8 
954 
14  42 

18  9 
1811 

19  1 

20  26 


I.  Oc.  D 
I.  EcJLl 

I.  Tr.  I. 

I.  Sh.  I. 

I.  TK  E. 
II.  Tr.  1. 

I.  Sh.  £. 
II.  Sh.  I. 
II.  Tr.  E. 
II.  Sh.  E. 

I.*6c.  D. 
I.  Ec. 


I.  Tr.  I. 

I.  fi»i.  1. 

I.  Tr.  E. 

II.*Oc.  D. 

I.*Sh.  £. 

II.  Ec.  R 

III.  Oc.  D. 

III.  Oc.  R 

III.  Ec,  D. 

m.  Ec.  R 
I.  Oc.  D. 

I.  Ec.  R 

I.  Tr.  1. 

I.  Sh.  I. 

I.  Tr.  E. 

I.  Sh.  £. 
II.  Tr.  1. 
II.  Sh.  I. 
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II.*Sh.  £. 

I.  Oc.  D. 
L  Ec.  R 
I.  Tr.  I. 

I.  Gh.  I. 

I.  Tr.  E. 

I.  Sh.  E. 

II.  Oc.  D. 

II.  Ec.  R 

III.  Tr.  I. 

III.*rr.  E. 

IIL*Sh.  I. 

III.  Sh.  E. 
J.  Oc.  D. 

I.  Ec.  R 
TV.  Tr.  I. 
IV.*Tr.  E. 

I.  Tr.  I. 

IV.  Sh.  I. 
I.  Sh.  I. 
J.  Tr.  E. 
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84  2118 

2149 

22  57 

2336 

U  043 

230 
1586 
1837.6 

8612  39 
}330 
14  56 
1547 
1614 
2048.9 
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I.  Sh.  I. 

926 

I.  Tr.  E 

1015 

I.  Sh.  £. 

1114 

II.  Tr.  I. 

1255 

II.  Sh.  L 

14  8 

II.«Tr.  E. 

1540 

n.  8h.£, 

427 

I.  Oc.  D. 

7  85.1 

I.  Ec.R. 

189 

I.  Tr.  I. 

227 

I.  Sh.  I. 

356 

I.  Tr.  E. 
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III.  Tr.  I. 
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III.  Tr.  E. 

2115 

III.  Sh.  £. 
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I.  Oc.  D. 

f^-^n 

Tr.,  transit  of 


tlM8at«Ult6;%h.,tniuiiortlie8liAik>w.  WtaiUe  ai  \rMlilii«toii.      ^^ 


BAjTKTiTjrcBS:  OF^  JT^ancEiH; 


'  t^*, 


mi 


QBEENWIOB  VSSXf 


wr'jo 


JUNE. 

■  >  I  i  <  It 


Phaaee  ofihfiE^fiM  of  ff^  SoMiOs  f&r  an  In^isrHng  Telescope. 


I. 


«>^       T*  * 


n 


>  I 


I 
I 


¥ 

r 


•  I    ;« 


*  1 


I  r 


■t'     f!     ■ 


>i 


m. 


r 


f,     m* 


IV. 


I 


r 


I 


■  ■      J  '  i    I      ■!      1       ■      nijiif  or!  If  .     I 

OonjiguraHans  atH^omjfot  an  Inverting  Tel4»^pe. 

*■'■■  {  •  ■  ■  * |-i-i.  -^  - -  ,.         ... 


=^==?! 


*   'f      '■>      t 


>       *■» 


•2-Q  *^ 


.♦4 


Tt       '  »     ■«     ■  ■■    ■         I  <  li    iii«    *        #.  «      i^    .i»>* 

.    r  *.    :      3»  .     .   fOl  f2:     ...  •  .  .4 

\  3*     •  ■  •         TQ^       ^  .  4» 


3|0'2-Ol' 


■f 


O  a 


5 


H     I     I 


^^ 


^>     ■■ 


■  >  »l      f* 


iQ. 


'i 


m  it 


«l 


'Q       .•12-4--3' 


■^h^^^HMasMk^Mhri^ 


4- 


■  ^     «■ 


•2      O      V,.. 


t 


8 


9 


8-   -ItO      -     -2 

■■■■■  r 


10 


*^  *  t 


^ 


■4-1- 


« ^  o  * 


4g 


•-^•Mi»i^«>— «^— ••^-■•■^ 


111 


4-  J 

•■ 


•B  2p,     I         Q    • 


12 


■■A'  1.^  *i 


• «  » ■ 


<  *  "  »< 


I0 


*   ■*;..<     i«f.  ill 


13 


•1^  -8 


I    ■ 


«  ■ 


14^ 


— U|- 


i4 


«ii    >■ 


•  - 1.^ 


;0 


.  •  J. 


!a  i-  «• 


^    *■*■♦ 


15 
16 


♦  ■ «    *■ 


-11 


•4r 


-   <  1 


X-i: 


«*        A 


■«  » 


t     » — ;^ 


-r- 


17 


•4 


■^    ■  II* » 


18 


+ 


7  •S    2»' 


u — u. 


19 
20 


+& 


■•*-^ 


t 


JU  «« 


21 


1  •  '  n    1-^  2-  lb  - .  .    .3    4 


22 1 


•2 


o 


•1    8- 


23 

•1  3-0         .a  *• 

24  04- 

3-                   0    ,."• 

2^ 

i    •      I.  ■      . 

-.  ^-.    .   '  .-^-3^  %  ..     -QJ.  •       .-..  .... 

:-..-;♦" 

• 

26 

Oi- 

i-'  •..      ..  ..3,,.20.                                .       . 

• 

27 
28 

4-                                          0   -1    -S  -2 

02- 

4-                                      1*      0                        •S 

29 
99 

•4                           -2            0         •!       3- 

*       -     •4'.'                     -l.-  80»-    •2.  r   .    >•  , 

••      » 

648 


SATELLPraiS  OF  JUPITEB,  lS2d. 

COtEENWIOH  MEAN  TDfB. 


JULT. 


_ .-^ 

«  k  m 

4    »  M 

d  hai 

d  h  m 

1   2  8.7 

I.  £c.IL 

8    058 

I. 

Oc.  D. 

1ft    139 

III. 

Sh.  I. 

81 17  51.0 

II.  Ec.  R 

30  9 

I.  Tr.  I. 
I.  Sh.  I. 

115 

ni. 

8h.E. 

249 

ni. 

Tr.  B. 

20  5« 

3  58.6 

I. 

Ec.R 

259 

I. 

OcD. 

88   837 

m.  Tr.  I. 

22  26 

I.  Tn  E. 

n  9 

I. 

Tr.  I. 

514 

m. 

8h.£. 

.5  0 

I.  Oc.  D. 

2313 

I.  8h.  E. 

22  50 

I. 

Sh.  I. 

5  53.4 

I. 

Ec.R 

538 
715 

III.  Sh.  I. 
III.  Tr.  B. 

»  088 

II.  Tr.  I. 

9   026 

I. 

Tr.  E. 

16   0  9 

I. 

Tr.  I. 

7  48.1 

I.  Ec.R. 

213 

II.  Sh.  I. 

1   7 

I. 

Sh.£. 

044 

I. 

Sh.  I. 

918 

UI.  8h.£. 

332 

II.  Tr.  E. 

327 

II. 

Tr.  I. 

227 

I. 

Tr.  E. 

5  7 

II.  8h..£. 

450 

II. 

Sh.  I. 

3   2 

I. 

Sh.  £. 

88   210 

I.  Tr.  I. 

17  27 

I.  Oc.  D. 

6  21 

II. 

Tr.  E. 

616 

11. 

Tr.  I. 

239 

I.  Sh.L 

2032.5 

I.  Ec.a. 

744 

II. 

Sh.E. 

727 

II. 

Sh.I. 

428 

I.  TV.I. 

2084 

IV.  Oc.  D. 

19  28 

I. 

Oc.D. 

910 

II. 

Tr.  E. 

456 

I.  Sh.  E. 

.. 

22  27.4 

I. 

Ec.R 

10  21 

II. 

Sh.fi. 

.      9   6 

II.  TV.  1. 

8    129 

IV.  Oc.  R. 

2129 

I. 

Oc.D. 

10  4 

II.  Sh.  I. 

4  8.0 

IV.  Ec.  D. 

101#89 

I. 

Tt.  I. 

12  0 

II.  Tir.  B. 

8  54.5 

IV.  Ec.  R. 

1719 

I. 

Sh.  L 

IT   0  22.2 

I. 

Ee.R 

12  58 

II.  Sh.  E. 

14  39 

I.  Tr.  L 

18  56 

I. 

Tr.  E. 

18  40 

I. 

Tr.  I. 

23  30 

I.  OcJ). 

15  24 

I.  Sh.  I. 

19  36 

I. 

Sh.  B. 

1913 

I. 

Sh.L 

16  56 

I.  Tr.  E. 

2147 

II. 

Oc.D. 

2057 

I. 

Tr.  E. 

8ft   216.8 

I.  Ec.B. 

17  41 

I.  Sh.  E. 

.  2180 

I. 

Sh.  E. 

2040 

I.  TV.  I. 

19  0 

II.  Oc.  D. 

11    158.6 

II. 

Bc.R 

21   7 

I.  Sh.  I. 

23  23.7 

II.  Ec.  R. 

6  0 

IV. 

Tr.  I. 

18   034 

II. 

Oc.D. 

22  58 

I.  Tr.  B. 

853 

m. 

Oc.  D. 

4  33.6 

11. 

Ec.R 

23  25 

I.  Sh.  E. 

4  429 

III.  Oc.  D. 

1050 

IV. 

Tr.  E. 

1818 

III.*Oc.D.I 

* 

11 12.5 

III.  Ec.  It 

1211 

IV. 

Sh.  I. 

15  59 

I. 

Oc.D. 

8ft   322 

II.  Oc.  D. 

.     U57 

I.  Oc.  D. 

13  58 

I. 

Oc.D. 

18  50.8 

I. 

Ec.R 

7   8.5 

II.  Ec.  B. 

15   1.2 

I.  Ec.R 

15  11.0 

III. 

Ec.R 

19  9.4 

III. 

Ec.  R 

17  44 

III.  Oc.D. 

16  56.0 

I. 

EcR 

18   1 

I.  OcD. 

ft    9   9 

I.  Tr.  I. 

16  56 

IV. 

Sh.E. 

19  13  10 

I.*Tr.  I.  1 

2045.4 

I.  BcB. 

953 

I.  ffli.  I. 

- 

13  42 

I. 

Sh.  I. 

2*  8.1 

III.  Be.  B. 

1126 

I.  Tr.  B, 

1811  9 

I. 

Tr.  1. 

152^ 

I. 

Tr.  E. 

1210 

I.  Sh.  E. 

1147 

- 1. 

Sh.  I. 

1559 

I. 

Sh.E. 

88  1511 

I.  Tr.  I. 

14   2 

II.*rr.  I. 

13  26 

I.*IV.  E.  1 

16  57 

rv. 

Oc.D. 

15  36 

I.  Sh.  I. 

11^83 

II.  «h.  L 

14  4 

1. 

8h.£. 

14^41 

n. 

Tr.  I. 

17  88 

I.  TV.B. 

>  1657 

II.  Tr.  E. 

16  52 

II. 

Tr.  I. 

2046 

II. 

Sh.  I. 

17  58 

I.  Sh.  B. 

'  1326 

II.  Sh.  E. 

18  9 

II. 

Sh.  I. 

.  2153 

IV. 

Oc.  R 

.     2231 

TI.  Tr.  I. 

1946 

11. 

Tr.  E. 

22  6.7 

IV. 

Ec.  D. 

88  88 

II.  8h.  I. 

6   627 

I.  Oc.  D. 

21  3 

n. 

Sh.  £. 

22  35 

II. 

Tr.  E. 

_       ^B 

9  30.0 

I.  Ec.  R 

23  40 

II. 

8h.  E. 

87    125 

II.  Tr.  |. 

IS   829 

I. 

Oc.  D. 

216 

II.  8h.  R 

7   339 

I.  Tr.  I. 

U24.8 

L 

EcR 

90  2  55.9 

IV. 

Ec.  R 

12  31 

I,  OC.D. 

4  21 

I.  Sh.  I. 

■ 

10  30 

I. 

OcD. 

1514.1 

I.  Bcl> 

556 

I.  Tr.  E. 

14   539 

I. 

T^.  I. 

13  19.5 

1. 

EcR 

638 

I.  Sh.E. 

616 

I. 

Sh.  I. 

8  23 

II.  Oc.  D. 

7  57 

I. 

Tr.  E. 

21   7  40 

I. 

Tr.  I. 

..  1241.1 

II.  Ec.  R 

833 

I. 

Sh.E. 

810 

I. 

Sh.  I. 

18  47 

III.  Tr.  I. 

1110 

II. 

Oc.  D. 

957 

I. 

Tr.  E. 

2140 

III.  Sh.  I. 

15  16.0 

II. 

Ec.R 

10  27 

I. 

Sh.  E. 

22  25 

III.  Tr.  E. 

2311 

III. 

Tr.  I. 

.   1358 

II. 

Oc.D. 

By  reason  of  the  proximity  of  JufIteb  to  the  Sun  the  phenomeoA  of  tk 
satellites  are  not  given  from  July  28  to  September  15. 


Non.— I.  dcAotet  fncnst;  B.,  agww;  D» 
Vr.,  tmutt  of  tlM  BBtdUtB;  ffli.,  tnoult  of  titorindow. 
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£aCEENWKn  MEAN  TDIB. 


JULY. 


Phaaea  of  (he  Eeliptet  offhe  8«tt4UUtfor  an  Inverting  TeUeeope. 


I. 


m. 


n. 


IV. 


■  I J 1 1  <i 


±±=afts*s±«bss3K 


Oonfiguraiiona  at  1^  16^  for  an  Inveriing  Telescope. 


T 


^fecsaoB' 


• 

w«*t 

Eait. 

1 

•43«                  O      1'2» 

2 

•3         2-     -i    O 

3 

•3     -2  lO*      'i 

4 

O     '3       -2        -4 

•!• 

5 

1»20*                    -3 

•4 

6 

•2             O      '1            3* 

•4 

7| 

1-     o  ./• 

4- 

8 

* 

3*             O       1^  2* 

4- 

9 

. 

- 

3-              *.,      O                         4- 

• 

10 

• 

1 

•3     -2       O   1"    4« 

■ 

Hi 

^ 

^Ot           -2 

1 

.    -s* 

12 

Oi- 

■ 

4-                 O  2*              '3 

isi 

1 

4' 

2*              O  •!               3* 

14 

4» 

1-      O      8- 

t 

( 

•2* 

151 

• 

4- 

111       ^ 

3*         O        •12« 

• 

16 

•4 

3-               .f      O 

• 

17 

• 

•4 

•3    -2          O     1* 

18 

f 

•4             -hOa        -2 

19 

Ol- 

« 

•  Q4  2«          -3 

\    , 

20 

2»             O          -4         3- 

•!• 

21 

' 

1-  '02       a»*          -4 

22 

S»     O       •!  2- 

•4 

23 

3^           1*     2-  O 

•4 

. 

24 

•3      ^2           O     !• 

4- 

25 

1 

.i»  O      *2 

4« 

26 

• 

Ol*     2«   -3       4- 

27 

1 

-• 

2*            O       4*              •3 

•!• 
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BATELLITIS  OF  jnFITEB»  19fi(h 

GSEENWnM  UBIOi  TIME. 


SEPTEMBER. 


By  reason' eHne  proximity  of  Jttfiteb  to  the  StrN  Hnb-pheaomieaa,  of  tbt 
satellites  are  not  girm  feom  July  28  to  S^tember  15. 


d  It  m 

■ 

d   li  m 

- 

•A  b  m 

d  h  m 

le   141 

I.  8h.  E. 

1912  48 

LTr.  I. 

88  IS  13 

n,  Oc.  R. 

87    8  32.0 

n.  Be.  D. 

2   6 

I.  Tr.  E. 

14  38 

h  Sh.  E, 

82  37.5 

I.  Be.  D. 

7  37 

n.  Oc.  B. 

.   1138.7 

II.  Ec.  D. 

15  6 

I.  Tr.  B. 

1184.3 

I.  Be.  D. 

12   8 

IV.  8h.  I. 

84  127 

I.  Oc.  R. 

14  27 

LOaB^ 

15  24 

II.  Oc.  R. 

80   0  56.6 

II.  Ec  D. 

17  25 

III.  Sh.  I. 

16  3 

IV.  Tr.  I. 

449 

II.  Oc.  R. 

1939 

III.  Tr.  I. 
I.  Sh.  I. 

88   781.0 

UI.  Be.  D. 

1646 

IV.  Sh.  E. 

940.e 

I.  Be.  B. 

1946 

843 

I.  Sh.  I. 

'-^  20  43.8 

I.  Ec.  D. 

12  27 

I.  OcR. 

do  19 

I.  Tr.  I. 

919 

I.  Tr.  I. 

20  44 

rV.  Tr.  E. 

m 

2056 

in.  Sh.  E. 

.11   0 

I.  SLS. 

28  27 

I.  Oc.  R. 

91   8  22.6 

in.  Ec.  D. 

22   8 

I.*ai.  E. 

1136 

1.  Tr.  B. 

6  49 

I.  Sh.  I. 

22   9.9 

IV.*Ec.  D. 

1319 

ni.  Oc.R 

17  13  27 

III.  Sh.  I. 

7  18 

I.  Tr.  I. 

~    2236 

I.  Tr.  E. 

2239  . 

n.  8h.I. 

1513 

III.  Tr.  I. 

855 

III.  Oc.  R. 
.  1.  Sh.  £. 

23   8 

III.  Tr.  E. 

23  58 

n.  Tr.L 

16  58 

III.  Sh.  E. 

9  6 

1 

17  62 

I.  Sh.  I. 

9  36 

I.  Tr.  :E. 

85   2  51.4 

IV.  Ec.  R. 

89    131 

n..aLB. 

.;;  18  18 

I.  Tr.  I. 

20  6 

II.  Sh.  I. 

«28 

IV.  Oc.  D. 

244 

n.  Tr.  E. 

Ms  44 

III.  Tr.  E. 

21  5 

H.  Tr.  I. 

810 

IV.  Oc.  R. 

6  2.7 

I.  EcD. 

20   9 

I.  Sh.  E. 

2257 

H.  Sh.  E, 

-    922 

II.  Sh.  I. 

8  57 

LOe.l 

2086 

I.  Tf.  E. 

23  57 

JI.  Tr.  B. 

.JO  28 

II.  Tr.  I. 

— ..     _,.  -- 

- .  ^ .    .  ^ », 

. .     .-  — 

1214 

IL  ^h,.B. 

80  ^11. 

--L  fib.  I. 

18    6  48 

II.  Sh.  I. 

88   4   9.1 

I.  Ec.  D. 

13  21 

n.  Tr.  E. 

349 

I.  Tr.  I. 

7  41 

II.  Tr.  I. 

6  57 

I.  Oc.  R. 

17  5.9 

.  I.  Ec.  D. 

529 

I.  SLB. 

940 

xl.  On.  0.* 

.   . 

• 

19  57 

I.  Oc.  R. 

«  6 

L  Tr.  E. 

1034 

II.  Tr.  E. 

88    117 

,    I.«h.  I. 

1649U» 

IT.  Be.  D. 

15 12.2 

I.  Ec.  D. 

148 

I.  Tr.I. 

861414 

L  Sh.  I. 

21   1 

ILOC.B. 

^  17  67 

I.  Oc.  R. 

8  35 

I.  Sh.  £. 

14  49 

I.  Tr.  I. 

<**• 

4   6 

i;  Ti.  E. 

16  32 

I.  Sh.  E. 

19  12  20 

I.  Sh.  I. 

14  14.0 

II.  Ec.  D. 

17   6 

I.  Tr.  B. 

_    NoTB.^L  denotes  ingress;  E.,  ognss;  D.,  disappeannoe;  R..  reappwranoe;  Ec,  eeiipae;  Ool.  ocooltstifli: 
Tr.,  transit  of  tbe  satellite;  Sh.,  tiansit  of  the  shadow.  «Vidble  at  Y^kshingtoo. 
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SEPTEMBER. 


Phases  ofVvs  Eclipses  ofihe  SateUiUsfor  an  Inverfyig  Telescope, 


I. 


<       •• 


I       «■ 


J J_L 


Mi. 


U     < 


in. 


■a^a^p^lM^ 


1 


X.    ■      >    L'i    ■*! 


I  II  ill 


II. 


*T" 


IV.  S 


'•        » 


^r*- 


^  I  'i  'i  1 1      ' 


■  II        J   " ;     'i  ■      I  I     ■  i  I.I  l'i      1.^      t  I     I  >  J".  T.      f .  j  !  I     •-.i 

Ommuridiom  aitS^  0^j[&t  an  Imerpvng  TeU$eope. 

1- '■ • —      ■ —  ■    ■  ■ — ■ — • 1 — • 
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*    f  » •  i  I        ,1" 
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I    ■     t  ■  .*<^ii^^^ 
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SATELLITES  OP  JUPITER,  1920. 

GREENWICH  MEAN  TIME. 


OCTOBER. 

d   h  m 

d    b  m 

d    b  m 

d  li  m 

1    0  31.0 

I.  Ec.  D. 

9   4  26 

III.  Tr.  I. 

17    154 

1.  Oc.R 

85  13  54.5 

II.  Ec.  D. 

327 

I.  Oc.  K 

4  51 

III.  Sh.  E. 

19  56 

I.  Sh.  I. 

1846 

II.  Oc.  R 

2124 

III.*Sh.  I. 

753 

III.  Tr.  E. 

2048 

I.*Tr.  I. 

19   7.7 

I.  Ec.  D. 

2140 

I.*Sli.  I. 

14  31 

II.  Sh.  I. 
II,  Tr.  I. 

2213 

I.»Sh.  E. 

i282 

I.*Oc.  R 

2219 

I.«Tr.  I. 

16    1 

23   5 

I.  Tr.  -E. 

23  57 

I.  Sh.  E. 

17  22 

II.  Sh.  E. 

881618 

I.  8h.  I. 

18  52 

II.  Tr.  E. 

18  11 18.8 

II.  Ec.  D. 

1716 

I.  Tr.  I. 

S   0  2 

III.  Tr.  I. 

2052.9 

l*Ee.  D. 

16  0 

II.  OcR 

1885 

I.  Sh.£. 

036 

I.  Tr.  E. 

23  56 

I.  Oc.R 

17  14.5 

I.  Ec.  D. 

19  33 

I.  Tr.  E. 

054 

III.  Sh.  E. 

20  24 

I.«Oc.  Rr 

-  2312.4 

HI.  Ec.D. 

3  31 

III.  Tr.  E. 

10X8  2 

L  Sh.  I. 

i 

1156 

II.  Sh.  I. 

1848 

I.  Tr.  I. 

19  14  24 

I.  Sh.  I. 

S7  211.8 

III.  Ec.R 

1315 

II.  Tr.  I. 

2019 

I.  Sh.  E. 

1518 

I.  Tr,  I. 

■  313 

III.  Oc.  D. 

14  48 

II.  8h.  £. 

.21   6 

I.*rr.  E. 

16  41 

I.  Sh.  B^ 

688 

Ul.  Oc.  R 

16   7 

II.  Tr.  E. 

17  35 

I.  Tr.  E. 

855 

II.  Sh.  I. 

18  50.4 

I.  Ec.  D. 

11   843.1 

II.  Ec.  D. 

19  15.1 

III.  Be.  D. 

1051 

II.  Tr.  I. 

2156 

I.»Oc.  R. 

1313 

II.  Oc.  R. 

2244.0 

III.»Bc.  R 

U46 

H.  Sh.  E. 

15  21.2 

I.  Ec.  D. 

22  55 

III.  Oc.  D. 

13  36.0 

I.  Ec.  D. 

8    6   7 

IV.  Sh.  I. 

16   9.6 

IV.  Ec.  D. 

13  41 

II.  Tr.  E. 

1042 

IV.  Sh.  E. 

18  25 

I.  Oc.  R 

80   0   5 

IV.  Sh.  I. 

16  51 

I.  Oc.R 

1227 

IV.  Tr.  I. 

2048.1 

IV.»Ec.  R 

2  21 

III.  Oc.  R 

16   8 

I.  Sh.  I. 

23  49 

IV.  Oc.  B. 

4  36 

IV.  Sh.  E. 

88  10  9.7 

IV.  Ec.  D. 

1649 

I.  Tr.  I. 

6  21 

II.  Sh.  I. 

1047 

I.  Sh.  L 

17   0 

IV.  Tr.  E. 

18   4  22 

IV.  Oc.R 

8   8 

IT.  Tt,  I. 

1146 

I.  T^.  I. 

18  25 

I.  Sh.  E. 

1231 

I.  Sh.  I. 

833 

IV.  Tr.  I. 

13   3 

I.  Sh-E. 

19   6 

I.  Tr.  E. 

1318 

I.  Tr.  I. 

912 

II.  Sh.  E. 

14  3 

I.  Tr.  E. 

14  48 

I.  Sh.  E. 

1058 

II.  Tr.  E. 

14  45.0 

IV.  Ec.R 
IV.«Og.5. 

4   6   7.5 

11.  Ec.  D. 

15  17.6 

III.  Ec.  D. 

11 42.8 

I.  Ec.  D. 

1949 

10  26 

II.  Oc.  R 

15  36 

I.  Tr.  E. 

12  57 

IV.  Tr.  E. 

13  27.8 

I.  Ec.  D. 

22   3 

III.*Oc.  R. 

14j54 

I.  Oc.  R 

88    012 

IV.  Oc.R 

16  26 

I.  Oc.K 

812.0 

II.  Be.  D. 

18   348 

II.  Sh.  I. 

81   8  53 

I.  Sh.  I. 

8   4.3 

I.  Ec.  D. 

5  1037 

I.  Sh.  I. 

523 

II.  Tr.  I. 

9  47 

I.  Tr.  I. 

8   9 

II.  Oc.  R 

1119 

I.  Tr.  I. 

639 

II.  Sh.  E. 

1110 

I.  Sh.  E. 

1121 

I.  Oc.  R 

11 19.7 

III.  Ec.  D. 

814 

II.  Tr.  E. 

12   4 

L  Tr.  E. 

12  54 

I.  Sh.  E. 

9  49.5 

I.  Ec.  D. 

80    515 

I.  Sh.  I. 

13  36 

I.  Tr.  E. 

1255 

I.  Oc.  R 

88   0  86.3 

II.  Be.  D. 

616 

I.  Tr.  I. 

17  42 

III.  Oc.  R. 

523 

II.  Oc.  R 

782 

I.  Sh.  E. 

14   6  59 

I.  Sh.  I. 

611.1 

I.  Ec.  D. 

8  32 

I.  Tr.  E. 

6    114 

n.  Sh.  I. 

748 

I.  Tr.  I. 

923 

I.  Oc.R 

1317 

III.  Bh.  I. 

238 

11.  Tr.  I. 

916 

I.  8h,  E. 

1644 

III.  Btk.  E. 

4   5 

II.  Sh.  E. 

10  5 

I.  Tr.  E. 

88    3  21 

I.  Sh.  I. 

17  25 

in.  Tr.  I. 

C     529 

II.  Tr.  E. 

22  0.6 

IL*Ec.  D. 

417 

I.  Tr.  I. 

2048 

III.*Tr.  E. 

7  56.2 

I.  Ec.  D. 

538 

I.  Sh.  E. 

2212 

II.*Sh.  I. 

10  56 

I.  Oc.  R 

15   2  37 

II.  Oc.  R 

634 

I.  Tr.  E. 

417.8 

I.  £c.  D. 

919 

III.  Sh.  I. 

81    012 

II.  Tr.  I. 

7    5   5 

I.  Sh.  I. 

725 

I.  Oc.R 

1247 

III.  Sh.  E. 

1   2 

II.  »i.E. 

5  49 

I.  Tir.  I. 

13  8 

in.  Tr.  I. 

2  32.6 

I.  Be.  D. 

7  22 

I.  Sh.  E. 

16    127 

I.  Sh.  I. 

16  32 

in.  Tr.  E. 

8   2 

II.  Tr.  E. 

8   6 

I.  Tr.  E. 

218 

J.  Tr.  I. 

19  88 

n.  8h.I. 

550 

I.  Oc.R 

19  25.0 

II.  Ec.  D. 

345 

I.  Sh.  E. 

2180 

II.*Tr.  I. 

23  43 

I.  8h.  I. 

23  49 

II.  Oc.  R 

435 
5  21 

I.  Tr.  E. 
III.  Sh.  I. 

22  29 

II.*8h.  E. 

6    2  24.5 

I.  Ec.  D. 

848 

III.  Tr.  L 

84  020 

II.  Tr.  B. 

526 

I.  Oc.  R 

849 

III.  Sh.  E. 

'      0  39.4 

I.  Ec.  D. 

23  34 

I.  Sh.  I. 

1213 

III.  Tr.  E. 

353 

I.  Oc.  R 

17   5 

11.  Sh.  I. 

2150 

I.*(5»i.  I. 

9   019 

I.  Tr.  I. 

18  46 

II.  Tr.  1. 

22  47 

i.rrr.  I. 

122 

III.  Sh.  I. 

19  56 

II.  Sh.  E. 

151 

I.  8h.  E. 

2136 

II.«Tr.  E. 

88   0  7 

I.  Sh.  E. 

236 

I.  Tr.  E. 

22  46.2 

I.*Ec  D. 

1  3 

I.  Tr.  E. 

Tr.,tiM)dtoftb«said]lterSb.,tnD8ttdftheabadow.  ^TtabtostWublngtoou  '^ 
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GREENWICH  MEAN  TIME; 


OCTOBER. 


P%a«es  ofVt*  EAi'gw%  ofiKe  SabUKtesfor  an  Inverting  TeUseope. 


i 


m. 


3 


i^    » ■ » 


*  ^ 


II. 


a 


IV.     21 


r 


Otmfigurations  at  Sl^  SO^for  an  InverHng  TeUs^pe. 


• 

1 

•West. 

Bast. 

1 

JO'.         2-          4- 

2 

3*      2-      O         4- 

•1» 

3i 

•3           -2    \/0 

4| 

4-     -3             O      -1  -2 

■ 

6! 

4- 

1-        O     I 

6| 

4* 

2*             O       1-            -3 

• 

7i 

•4 

•1     O                     3- 

•2« 

8! 

•4 

O    *i.      2- 

9 

•4               8-       2-   O 

•!• 

10  1 

3-      -4  -2       l-O 

• 

111 

•3             -04  •!  -2 

12 

1*       O      2-    -4 

•3* 

13 

2-             O        -1        -3      < 

•4 

14 

•1  '20                     3» 

•4 

15 

O     1'3-  '2 

•4 

16  02- 

3-     -lO 

4- 

17  Oi- 

3-       -2            O 

4* 

ls 

•3                  O  -1  *2            4* 

19 

1*     O      4-2- 

•3* 

20| 

2-   4-     O       -1       -8 

21 1 

4*           1*  -2    O                      3- 

22  i 

4- 

O    1-  t--* 

23|02* 

4- 

»\   O 

24 

•4 

3-        -2           lO- 

25 

•4 

•3                     O  -2 

•1« 

26; 

•4                       -f.  O           2- 

1 

27 

•4  2-         O      -1     "3 

28 

':%     o               -3 

•4« 

29 

O    1-  \ 

• 

30| 

•1  8*02- 

•4 

81 

• 

3*  2*              O  1* 

•4 
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8ATELLITEB  OF  JUPITEK,  1920. 


turM 


iNWICH  UBAJfl  TDIB. 


NOVEMBER. 

d    h  m 

d   h  m 

d   h  m 

d   h  m 

1    045 

I.  Tr.  I. 

9   216 

I.  Oc.  R. 

17  14  33.7 

III.  Be.  B. 

95    018 

n.  Tr.  E. 

2   0 

L  Bh.  £. 

20   6 

I.«8h.  I. 

15  54 

III.  Oc.  J>. 

036 

I.  OcB. 

3   2 

I.  Tr.  B. 

2112 

I.*rr.  I. 

16  85 

n.  8M. 

1821 

I.«Sh.L 

16  30.2 

II.  Ec.  D. 

22  22 

L«Sh.  E. 

18  53 

n.«Tr.  I. 

19  34 

I.«Tr.  I. 

21   0.8 

I.»Ec.  D. 

23  28 

I.  Tr.  E. 

1914 

III.*Oc.  B. 

2038 

I.«8h.E. 

2131 

II.*Oc.  R. 

19  15.1 

I.«Bc.  5. 
II.»8h.  E." 

^  2149 

I.*rr.  E. 

10   7   8.2 

m.  Ec.  D. 

19  25 

9   019 

I.  Oc.  B. 

10S6.5 

III.  Ec.  R. 

2141 

n,*Tr.  E. 

981885.2 

H.  EcD. 

1812 

I.  6h.  I. 

1143 

III.  Oc.  D. 

22  41 

I.«Oc.  B. 

1586.2 

I.  Br  D. 

1915 

I.  Tr.  I. 

14   2 

II.  Sh.  I. 

m 

1868 

II.*Oc.  B. 

20  29 

l,*Sh.  E. 

15   5 

HI.  Oc.  R. 

18  1628 

I.  8b.  I. 

19  6 

I.*OcR 

2131 

L*Tr.  B. 

1613 

11.  Tr.  I. 

17  38 

I.  Tr.  I. 

1652 

II.  Sh.  E. 

1844 

I.«Sh.E. 

8712  50 

I.  8h.  I. 

8   3   9.9 

III.  Ec.  D. 

17  22.1 

I.  Ec.  D. 

19  54 

I.*rr.  B. 

-   14  2 

!•  Tr.  L 

6  38.8 

III.  Ec.  B. 

19  2 

II.*rr.  E. 

16  6 

I.  Rh.  £. 

729 

III.  Oc.  D. 

2045 

I.*Oc.  R. 

19  10  59.8 

II.  Be.  D. 

1618 

I.  Tr.  E. 

1053 

III.  Oc.  & 

1348.3 

I.  Be,  D. 

1128 

II.  Rh.  I. 

U14  34 

I.  Sh.  I. 

1618 

II.  Oc  B. 

98   5   9 

in.  Sh.L 

13  33 

II.  Tr.  I. 

15  41 

I.  Tr.  I. 

1710 

I.  Oc.B^ 

824 

II.  Sh.L 

1419 

II.  Sh.  E. 

16  51 

I.  Sh.  E. 

833 

HI.  Sh.  E. 

15  29.1 

I.  Ec.  D. 

17  57 

I.  Tr.  E. 

9010  56 

I.  Sh.  I. 

10  4.4 

I.  Be  P. 

16  22 

II.  Tr.  E. 

1^   7 

I.  Tr.  L 

10  8 

III.  Tr.  L 

->  18  49 

I.  Oc.  R. 

18   8  23.5 

II.  Ec.  D. 

1313 

I.  Sh.  B. 

1048 

II.  Tr.  L 

1150.4 

I.  Ec.  D. 

1423 

I.  Tr.  E. 

1114 

II.  Sh.  E. 

412  40 

I.  Sh.  I. 

13  36 

II.  Oc.  R 

13  23 

III.  Tr.  E 

13  44 

I.  Tr.  I. 

1514 

I.  Oc.  B 

91    111 

III.  Sh.  I. 

13  83 

I.  Oc,E. 

14  57 

I.  Sh.  E. 

4  36 

III.  Sh.  B. 

13  36 

II.  Tr.  E. 

16   0 

I.  Tr.  E. 

18    9   2 

I.  Sh.  I. 

5  51 

II.  Sh.  I. 

1011 

I.  Tr.  I. 

6  2 

III.  Tr.  I. 

99   718 

I.  a.  I 

-•    547.7 

II.  Ec.  D. 

1119 

I.  Sh.  E. 

811 

11.  Tr.  I. 

8  31 

I.  Tr.  I 

9  57.3 

I.  Ec.  D. 

12  27 

I.  Tr.  E. 

811.5 

I.  Be.  D. 

934 

I.  8h.  E. 

1053 

II.  Oc.  R 

2113 

tTI.»8h.  I. 

841 

IL  Bh.  £. 

1047 

I.  Tr.L 

-  1318 

I.  Oc.  R. 

919 

III.  Tr.  B. 

18   3 

IV.  Sh.  I. 

14   039 

III.  Sh.  E. 

1059 

n.  Tr.  B. 

80   2  58.6 

n.  EcD. 

22  80 

IV.*8h.  E. 

153 

III.  Tr.  I. 

1139 

t.  Oc.  B. 

4327 

I.  Ec.  D. 

318 

II.  Sh.  I. 

- 

8  2 

I.  Oc.B. 

J    415 

IV.  Tr.  I. 

4   8.8 

IV.  Ec.  D. 

99   524 

I.  Sh.  I. 

817 

II.  OcB. 

7   9 

I.  Sh.  I. 

511 

III.  Tr.  B. 

636 

I.  Tr.  I. 

22   7.4 

IV.*Bc  D. 

813 

I.  Tr.  I. 

5  33 

II.  Tr.  I. 

741 

I.  Sh.  B. 

8  28 

IV.  Tr.  B. 

6   8 

II.  Sh.  E. 

8  52 

I.  Tr.  B. 

925 

I.  Sh.  E. 

618.6 

I.  Ec,  D. 

12  0 

IV.  Sh.  I. 

1030 

I.  Tr.  E. 

822 

11.  Tr.  E. 

16  24 

IV.  Sh.  E. 

17  15 

III.  Sh.  I. 

8  40.6 

IV.  Ec.  R. 

28  24 

IV.*rr.  I. 

2042 

III.*Sh.  E. 

943 

I.  Oc.  R. 

2140 

III.»Tr.  I. 

1518 

IV.  Oc.  D. 

98   017.7 

il.  Ec.  D. 

19  29 

IV.«Oc.  R. 

2  39.8 

I.  Ec.  D. 

7    045 

II.  Sh.  I. 

323 

IV.  Tr.  B. 

1    1 

III.  Tr.  E. 

15   3  31 

I.  Sh.  I. 

538 

II.  Oc.  B 

253 

II.  Tr.  I. 

4  40 

I.  Tr.  I. 

6  8 

I.  Oc.  B. 

3  35 

II.  Sh.  E. 

5  47 

I.  Sh.  E. 

23  53 

I.  Sh.  I. 

4  25.6 

I.  Ec.  D. 

6  56 

I.  Tr.  E. 

642 

II.  Tr.  E. 

21 41.8 

II.*Ec.  D. 

84    1   5 

I.  Tr.  1. 

747 

I.  Oc.  R. 

2   9 

I.  Sh.  B. 

16    0  46.8 

I.  Ec.  D. 

3  21 

I.  Tr.  B. 

S    137 

I,  Sh.  I. 

258 

II,  Oc.  B 

15  4.1 

ni.  Be.  D. 

^    2AZ 

I.  Tr.  I. 

4  12 

I.  Oc.  B 

18  31.1 

III.»Ee.  R 

354 

I.  Sh.  E. 

2159 

I.*Sh.  I. 

19   8 

II.*Sh.  I. 

459 

I.  Tr.  E. 

23   9 

I.*Tr.  I. 

20  2 

III.*Oc.  D. 

19  6.0 

II.*Ec.  D. 

21   8.0 

I.»Ee.  D. 

22  53.9 

I.*Ec.  D. 

17   016 

I.  Sh.  E. 

2130 

II.»Tr.  I. 

125 

I.  Tr.  E. 

2157 

II.*8h.  E. 

9    015 

II.  Oc.  R. 

11   6.0 

III.  Be.  D. 

23  20 

III.*Oe.  B 

None.— I.  denotes  fncross;  E.,  ecrass;  D.,  diMppMimiiOi  R..  rMppsHWM^j  Bo.^ 
Tr.,  transit  of  the  ntellit*;  Sh.,  transit  of  the  shedow.  «Yi8n]le  il  Washhigton. 
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OBBENWICH  UE&SI  TDfE; 


NOVEMBER. 


PTuues  offhe  EeUfaes  of  (he  Sai^lnieajor  an  Inverting  Telescope. 


3. 


II. 


S 


^        ttit 


3 


3=C 


«=1K 


HI. 


5 


IV 


A 


4t 

r 


^ 


•3  4' 


O    1' 


* 

(hnffurafions  at  2t^  O^fpr  on  Inverting  Telekeope. 

• 

p 

'                   1 

W«Bt. 

• 

» 

• 

1 

*    ■                   1 

. 

1 

1    • 

•3 

•Ol 

•4 

•2* 

2 

Oi- 

% 

•S       O            2- 

4- 

3 

H'     O  -1   '3 

4-. 

4 

1 

•21*      O                     4- -3 

• 

•              , 

5 

* 

*■ 

D    4*  •1*2  3- 

■ 

t 

e 

*:i     30'   2^ 

i 

< 

7 

4' 

3-2-              O     1* 

* 

8 

4* 

•8 

•lO 

•2* 

9 

4- 

•3        ID'           2* 

10 

•4 

2-0-1  -3 

• 
1 

11 

•4 

•2     !•   O                      •« 

12] 

•4 

.  o     :?  '    3. 

i 

r     *  -  ■  ■ 

• 

13 

' 

V"         O  3-  2- 

14 

8.**            0-4  1-    . 

15 

3* 

•1-20                  -4 

16 1 

•3              Ol-          -2 

•4 

17 

02» 

0-3 

•4 

•!• 

18 

« 

•2        1-D                    -3 

•4 

19 

• 

o    :f        3; 

;  4« 

20 

!•       0      S-Z- 

4- 

21 

• 

•    t          0      ■  -1     4. 

22 

4 

3- 

.;•  40' 

• 

« 

24 

4- 

?Oi 

^*  r 

•s# 

26|Ol* 

4- 

•2 

0                  -3 

• 

26 

4- 

0  •?!                 3- 

■ 

27| 

•4 

1-      0 

28| 

•4 

%      0      -1 

• 

291 

•4 

8* 

•?l    0 

90 


O    1' 
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8ATELLITEB  OF  JUPITEE»  1920, 


GSEENWICH  MB^JT  TDUL 


DECEUfiBB. 


d   h  m 

d   h  m 

d   h  m 

d  h  m 

1    146 

I.  8h.  I, 

•    0  53.7 

I.  Ec.  D. 

18   8    1 

III.  Oc.  D. 

84   522 

I.  Tr.  R 

2  35.4 

IV,  Be.  R. 

2  24.2 

III.  Ec.  R 

1114 

III.  Oc.  R 

28    7.9 

I  •Be  D. 

3   0 

I.  Tt.  I. 

240 

II.  Tr.  I. 

• 

23  68.7 

n.  BcD. 

4   3 

I.  Caim  £. 

3   3 

II.  Sh.  E. 
III.  Oc.  D. 

17   0  2 

I.  Sh.  I. 

516 

I.  Tr.  E. 

4   6 

115 

I.  Tr,  I. 

88   235 

I.  OcR 

11.  OcR 

I.*Sk.L 

10  9 

IV.  Oc.  D. 

424 

I.  Oc.R 

218 

I.  Sh.  B. 

^    518 

14    5 

rv.  Oc.  R 

527 

II.  Tr.  B. 

3  31 

I.  Tr.  E. 

2024 

19   1.4 

III.*Ec.  D. 

557 

IV.  Sh.  I. 

16  6.9 

IV.  EcD. 

2186 

I.«Tr.  L 

2141 

II.*Sh.  I. 

720 

III.  Oc.  R 

20  30.6 

IV.*Bc.  R 

2240 

I.«Sh.K. 

22  27.8 

III.*Ec.  R 

1017 

IV.  Sh.  E. 

21 14.8 

I.*Ec.  B.' 

-   2360 

I.*Tr.  E. 

23   0.9 

I.*Ec.  D. 

17  49 
2134 

IV.«Tr.  I. 
IV.«Tr.  E. 

2122.8 

II.*Ec.  D. 

83  54 

• 

IV.«ab.  L 

S   0   6 

n.  Tr.  I. 

22  8 

I.*Sh.  I. 

18   044 

I.  Oc.  R 

88   410 

XV.  8k.  E. 

0   6 

UI.  Oc.  D. 

23  22 

I.*Tr.  I. 

248 

II.  Oc.  R 

1121 

IV.  Tr.  L 

030 

II.  8h.  E. 

410 

IV.  Oc.  D. 

14  58 

IV.  Tt.  E. 

230 

I.  Oc.R 

19  025 

I.  Sh.  B. 

718 

IV.  Oe.  R 

17  86.8 

I.»BclX 

253 

II.  Tr.  E. 

138 

I.  Tr.  E. 

1830 

I.*Sh.  I. 

1836 

II.«ah.  I 

322 

III.  Oc.  R 

18  46.9 

II.*Ec.  D. 

19  43 

I.*Tr.  I. 

2056 

!!.*&.  L 

2015 

I.'Sh.  I. 

19  21.9 

I.»Bc.  D. 

20  46 

I.*8h.  E. 

21    1 

III.*Sh.I 

2129 

I.*Tr.  I. 

22  52 

I.«Oc.  R 

2159 

I.*Tr.  E. 

21  2 

I.«Ocl 

22  31 

I.*8h.  E. 

2125 

II.*8h.R 

23  44 

I.  Tr.  E. 

11    012 

II.  Oc.  R 

18  15  43.0 

I.  Be.  D. 

2842 

II.*rr.  JL 

16  37 

I.  Sh.  I. 

18  3 

II.  Sh.  I. 

8  16  11.0 

II.  Ec.  D. 

17  51 

L*Tr.  I. 

17   3 

ra.*8ai.  I. 

87   022 

ill.  Sb.£. 

17  29.1 

I.  Ec.  D. 

18  53 

I.*Sh.  E. 

18  27 

II.*Tr.  I. 

153 

III.  Tr.  L 

20  59 

I.*Oc.  R 

20  6 

I.*Tr.  E. 

18  52 

II.*Sh.  B. 

5    1 

III.  Tr.  B. 

2136 

II.»Oc.  R 

1912 

I.*Oc.  R 

14  52 

I.  Sh.1. 

U13   5 

in.  Sh.  I. 

2025 

III.*I%.  E. 

16  3 

I.  Tr.  L 

4  14  43 

I.  Sh.  I. 

13  30 

II.  Sh.  I. 

2113 

II.«Tr.  E. 

17   8 

l.*Sh.  E. 

15  57 

I.  Tr.  I. 

13  50.1 

I.  Be.  D. 

22   4 

III.*rr.  I. 

1818 

i.nv.  E. 

17   0 

I.  Sh.  E. 

15  56 

II.  Tr.  I. 

1813 

I.*Tr.  E. 

1619 

II.  Sh.  E. 

80    113 

m.  Tr.  B. 

88  12  4.1 

I.  EcD. 

16  28 

III.  Sh.  £. 

12  58 

I.  Sh.  I. 

13  17.2 

II.  Ec,  D. 

•   97 

III.  Sh.  I. 

17  20 

I.*Oc.R 

1411 

I.  Tr.  I. 

15  30 

I.  Oc.R 

10  57 

II.  Sh.  I. 

1810 

III.*Tr.  I. 

1515 

I.  Sh.  E. 

18  33 

II.*OcR 

11  57.3 

I.  Ec.  D. 

18  43 

II.*Tr.  E. 

16  27 

I.  Tr.  E. 

12  31 

III.  Sh.  E. 

2120 

iii.rrr.  E. 

88    920 

I.  Bh.  I. 

13  23 

II.  Tr.  I. 

81  10 11.2 

I.  Be.  D. 

1030 

I.  Tr.  I. 

13  46 

II.  Sh.  £. 

18  11   5 

I.  Sh.  I. 

10  41.2 

II.  Be.  D. 

1137 

I.  Sh.  E. 

1411 

III.  Tr.  I. 

1219 

I.  Tr.  I. 

13  38 

I.  Oe.  R 

12  46 

I.  'ft.  E. 

15  27 

I.  Oc.  R 

13  21 

I.  Sh.  E. 

16  2 

II.  Oc.  R 

1610 

II.  Tr.  E. 

14  34 

I.  Tr.  E. 

80   6  32.3 

I.  Ec.  P. 

17  24 

III.  Tr.  E. 

88    727 

I.  Sh.  I. 

7  52 

II.  Sh.  I. 

14   8  5.3 

II.  Be.  D. 

889 

I.  Tr.  I. 

957 

I.  OcR 

t   911 

I.  Sh.  I. 

818.4 

I.  Ec.  D. 

943 

I.  Sh.  E. 

10  9 

II.  Tr.  I. 

10  26 

I.  Tr.  I. 

1148 

I.  Oc.  R 

10  55 

I.  Tr.  B. 

1041 

II.  8h.£. 

1128 

I.  Sh.  E. 

13  30 

II.  Oc.  R 

10  51.1 

III.  Be  D. 

12  41 

I.  Tt.  E. 

88   4  39.4 

I.  Be.  D. 

1255 

n.  T^.  E. 

1ft   5  33 

I.  Sh.  I. 

519 

II.  Sh.  I. 

14  14.9 

III.  Ec.  R 

7   5  29.4 

II.  Ec.  D. 

647 

I.  Tr.  I. 

6  53.0 

III.  Ec.  D. 

1540 

m.  Oc.  D. 

6  25.5 

I.  Ec.  D. 

750 

I.  Sh.  E. 

742 

II.  Tr.  I. 

18  50 

UI.«OcR 

955 

I.  Oc.  R 

9   3 

I.  Tr.  B. 

8   7 

I.  Oc.  R 

1054 

11.  Oc.  R 

8  8 

II.  Sh.  B. 

81    3  49 

I.  Rh.  I. 

- 

18   246 

II.  Sh.  I. 

10 17.4 

III.  Be.  R 

458 

I.  Tr.  I. 

i   340 

I.  Sh.  I. 

2  46.5 

I.  Ec.  D. 

10  28 

II.  Tr.  B. 

6   5 

I.  8h.E. 

454 

I.  Tr.  I. 

2  55.6 

III.  Be.  D. 

1158 

III.  Oc.  D. 

713 

I.  Tr.  E. 

556 

I.  Sh.  E. 

512 

II.  Tr.  I. 

15  4 

III.  Oc.  R 

710 

I.  Tr.  E. 

536 

II.  Sh.  £. 

22  58.5 

III.»Ec.  D. 

616 

h  Oc.  R 

84    155 

I.  Sh.  I. 

6  20.7 

III.  Ec.  R 

3  7 

I.  Tr.  I. 

9    014 

II.  Sh.  I. 

758 

II.  Tr.  E. 

412 

I.  Sh.  E. 

Note.— L  dcnotai  Ingress;  E.,  egnss;  P., 
Tr.,  tnartt  of  the  sattllfta;  Sh.,  tniuit  of  the  shadow. 


dfeappMcanoe;  R. 


;  R.,  reAppMmiM;  » 
•Vlsffito  at  WtthhigtoB. 


Ea,  MUpsa;  Oe^  ooooitBtioi; 
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OREENWICH  MEAN  TIMS. 


DECEMBER. 


Phates  of  ike  EtHipaea  qfffie  SateOHeafor  an  InotrHng  TeUteo'j^. 


I 


in. 


I 


* 

r 


II. 


s 


1^ 

2[ 


IV. 


3 


r 


Oor^iguratiens  ^  £0^  SO^f&r  an  Inverting  Tele^cofe. 


•1  O  2-4 


•*m        * 


•3 


•3    •4       I 


xo 


81 

1 

o     . 

•3  . 

•4 

•1«'2« 

4 

1-  o        t 

■ 

•4 

6i 

%.  O     -1 

. 

4*  . 

6 

. 4.  ^  _  . . .. 

3-        .,^-       O 

4< 

1 

7 

' 

' 

•3                    O      !•  -2 

4< 

8 

1                     r                     *        " 

5     0     2-     4- 

•  I04- 

2-             O  !•       •& 

10 

• 

4-                O 

•3 

'19'29 

111 

4- 

1*0            2-8* 

12  03* 

4* 

2-0     -1 

13 

4-      • 

3*     -2  1-       O 

14: 

•4 

•3                      O        •?! 

1 

161 

•4 

\       O       2. 

16 

■ 

•4    2-             O     !•  -3 

17 

•?iO 

•3 

•4# 

18  Ol- 

O         '4  •2  3- 

22 


32 


1?J 

02- 

.o.-» 

•4  • 

• 

20 

3' '2    1-     O 

■ 

•4 

21 

*    1 

♦3                      O      •*.t 

•4 

'3  -1      O 


28 

2.          O     •?.                      *     4» 

« 

241 

251     ; 

lO*      4*   '2    3- 

•. 

26| 

4*20*3* 

•I* 

271     ■ 

4-     S        1-  O 

28| 

4»      8*           .             O  •2*1 

29 

4- 

•3   1*         O          2» 

30 

•4 

2*        O  -3  1- 

81 

•4 

'\     O 

•3 

Ol- 
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658    MAGNITUDE  AND  BINGS  OF  SATURN,  1920- 


ELEMENTS  FOR  DETERMINING  THE  GEOCENTRIC  POSITION, 

ANCE.  AND  MAGNITUDE  OF  SATURN'S  RINGS. 


The  factor  to  be  multiplied  by  a  and  &  to  obtain  the  axes  of—    ■ 

The  inner  ellipse  of  the  outer  riiig-0.880I,-  log  factor-«9.9445 

The  outer  ellipse  of  the  inner  j-iqg-O.SSdO,  log  factar-9.9344 

The  inner  elUpee  of  the  inner  ring«0.655D,  log  fkctor^9.8228 

The  inner  ellipse  of  the  dusky  rlng-0.5486,  Iq^  lactoi>-9.7392 

Note.— TlM ncgatlTe OgaotB  IndleatM  that  tbn Tidble iorluft ofths rinisfs ths soattMn ons;  tte poritHvtfpial 
B  ladloatit  that  the  Tisibto  cniteoe  of  tlM  iliip  ia  the  noithcni  one. 


GrMnwkli 
Mean 

a 

b 

P 

B 

U 

09 

B^ 

W 

1 

MidDifht. 

Jan. 

2 

42.78 

-3.58 

-5  30.9 

•     » 

-4  47.9 
4  65.7 

37    8.7 

42  18.2 

•             9 

-7  10.0 

360     6.4  1  ^.9 

10 

43.32 

3.72 

5  31.8 

36  68.1 

42  18.2 

7    2.6 

350  21.fi 

;      oj 

18 

43.82 

3.90 

5  33.1 

6    6.4 

36  41.8 

42  18.2 

6  55.8 

360  37.1 

OJ 

26 

44.25 

4.11 

5  34.8 

5  19.7 

36  20.2 

42  18.1 

6  47.9 

350  52.4 

0.7 

Feb. 

3 

44.61 

4.34 

5  36.9 

5  35.2 

35  64.1 

42  18.1 

6  40.5 

351     7.6 

0.7 

11 

44.87 

-4.59 

-5  39.2 

-5  52.3 

35  24.3 

42  18.1 

-6  38.1 

351  22.9 

1+0.6 

19 

45.03 

4.84 

5  41.7 

6  10.4 

34  52.0 

42  18.0 

6  25.7 

351  38.2 

0.5 

27 

45.08 

5.09 

5  44.3 

6  28.9 

34  18.3 

42  18.0 

6  18.3 

351  53.4 

OJ 

Mar. 

6 

45.02 

5.32 

5  46.9 

6  47.2 

33  44.4 

42  17.9 

6  10.9 

352     8.6 

0.5 

14 

44.86 

5.53 

5  49.4 

7    4.6 

33  11.5 

42  17.9 

6    3.5 

352  23.9 

0.6 

22 

44.60 

-5.70 

-5  51.7 

-7  20.4 

32  40.8 

42  17.9 

-5  56.1 

352  39.1 

+0.6 

30 

44.25 

5.83 

5  53.7 

7  34.2 

32  13.3 

4^17.8 

6^48.7 

352  54.2 

0.1 

Apr. 

7 

43.83 

5.92 

5  55.4 

7  45.6 

31  50.0 

42  17.8 

5  41.3 

353     9.4 

0.7 

m 

15 

43.34 

5.96 

5  56.7 

7  54.3 

31  31.6 

42  17.8 

5  33.9 

353  24.6 

0.7 

23 

42.81 

5.96 

5  57.6 

8    0.1 

31  18.6 

42  17.7 

5  26.4 

353  39.7 

OJ 

May 

1 

42.25 

-5.91 

-5  58.1 

-8    2.7 

31  11.4 

42  17.7 

-5  19.0 

363  64.8 

+0J 

9 

41.66 

5.82 

5  68.1 

8    2.1 

31  10.1 

42  17.6 

5  11.6 

354    9.9 

OJ   ' 

» < 

17 

41.07 

5.69 

5  57.7 

7  58.4 

31  14.8 

42  17.6 

5    4.2 

354  25.0 

0 J 

25 

40.48 

5.53 

5  66.9 

7  51.6 

31  25.4 

42  17.6 

4  56.7 

354  40.1 

IJ 

June 

2 

39.91 

5.34 

5  55.7 

7  41.9 

31  41.7 

42  17.5 

4  49.3 

864  55.2 

1.6 

10 

39.36 

-5.13 

-5  54.1 

-7  29.5 

32    3.5 

42  17.6 

-4  41.9 

856  10.2 

+1.0 

18 

38.85 

4.89 

5  52.1 

7  14.5 

32  30.2 

42  17.5 

4  34.4 

356  25.3 

1.0 

26 

38.37 

4.64 

5  49.8 

.  6  57.1 

33    1.8 

42  17.4 

4  27.0 

356  40.3 

1.1 

July 

4 

37.93 

4.38 

5  47.1 

6  37.5 

83  37.5 

42  17.4 

4  19.6 

355  55.3 

1.1 

w 

12 

37.54 

4.10 

5  44.1 

B  16.0 

34  17.1 

42  17.3 

4  12.1 

356  10.3 

LI 

20 

37.19 

-3.81 

-5  40.8 

*  -5  52.9 

35    0.1 

42  17.8 

-4    4.7 

366  25.3 

+1.1 

»  « 

28 

36.89 

3.52 

5  37.2 

5  28.3 

35  45.9 

42  17.3 

3  57.2 

356  40.3 

1.1 

Aug. 

5 

36.64 

3.22 

5  33.4 

5    2.5 

36  34.1 

42  17.2 

3  49.8 

356  55.3 

1.1 

13 

36.44 

2.92 

5  29.4 

4  35.8 

37  24.3 

42  17.2 

3  42.4 

357  10.2 

1.1 

21 

36.29 

2.62 

5  25.3 

4    8.4 

38  16.0 

42  17.2 

3  34.9 

357  25.2 

U 

29 

36.20 

-2.32 

-5  21.0 

-8  40.5 

89    8^7 

42  17.1 

-3  27.5 

857  40.1 

+1.1 

Sept. 

6 

36.17 

2.02 

5  16.6 

3  12.5 

40    2.0 

42  17.1 

3^.0 

357  55.0 

1.1 

9 

14 

36.19 

1.73 

5  12.1 

2  44.6 

40  55.4 

42  17.0 

3  12.6 

358  10.0 

1.2 

22 

36.26 

1.44 

6    7.6 

2  17.0 

41  48.4 

42  17.0 

3    5.2 

358  24.9 

1^ 

30 

36.39 

1.16 

5    3.2 

1  50.0 

42  40.5 

42  17.0 

2  67.7 

368  30.8 

1.3 

• 

Oct. 

8 

36.67 

-0.89 

-4  58.8 

-1  24.0 

43  31.3 

42  16.9 

-2  60.8 

368  64.6 

+1.3 

16 

36.81 

0.63 

4  54.6 

•    0  59.2 

44  20.2 

42  16.9 

2  42.8 

359    9.5 

1.3 

24 

37.10 

0.38 

4  50.4 

0  35.8 

45    6.7 

42  16.9 

2  35.4 

359  24.4 

1.4 

Nov. 

1 

37.44 

-0.15 

4  46.6 

-0  14.2 

45  50.4 

42  16.8 

2  28.0 

859  89.2 

1.4 

9 

37.83 

+0.07 

4  43.0 

+0    5.4 

46  30.6 

42  16.8 

.2  20.5 

350  54.0 

1.4 

17 

88.27 

+0.26 

-4  39.7 

+0  22.7 

47    6.9 

42  16.8 

-2  13.1 

0    8.9 

+1.4 

25 

38.75 

0.43 

4  36.8 

0  37.5 

47  38.7 

42  16.7 

2    5.6 

0  23.7 

1.4 

Dec. 

3 

39.27 

0.57 

4  34.4 

0  49.5 

48    6.6 

42  16.7 

1  58.2 

0  38.5 

1.3 

11 

89.81 

0.68 

4  32.4 

0  58.5 

48  27.2 

42  16.6 

160.8 

0  63.3 

1.3 

19 

40.38 

0.76 

4  30.9 

1    4.5 

48  43.0 

42  16.6 

1  43.3 

1    8.1 

1.2 

27 

40.96 

+0.80 

-4  30.0 

-hi    7.3 

48  52.8 

42  16.6 

-186.9 

1  22.9 

+1.2 

35 

41.54 

+0.80 

-4  29.7 

+1'  6.6 

48  56.4 

42  16.5 

-1  28,5 

137.6 

+1.2 
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SATELLITES  OF  SATURN,  1920. 


GREENWICH  MEAN  TIME. 


In  the  diagnm  on  the  preceding  page  the  pointa  of  the  othita  marked  ''0"  ten  those  of  tfe 
eastern  elongation,  as  seen  in  an  inverting  t^esoope.  The  times  of  these  ekmgAtioDa  may  bt 
found  from  the  following  tables,  and  the  apparent  jposition  of  a  satellite  at  any  oth^  time  mtf 
be  marked  on  the  diagram  by  setting  off  on  the  proper  orbit  the  elapsed  interval  in  days  aad 
hours  since  the  last  eastern  elongation.  The  orbits  of  the  five  inner  satellitee  are 
circular,  and  the  time  of  any  greatest  elongation  not  given  in  the  tables  may  be  readily 
from  those  given  by  adding  or  subtracting  the  proper  multiple  of  the  mean  synodic  pedod.  Far 
Titan,  Hyperion,  and  lapetus  the  eccentricity  is  taken  into  account,  and  for  lapetua  the  timei 
both  of  the  greatest  elongations  and  of  the  conjunctions  are  given.  The  following  abbreviatkai 
aie  used  in  the  tables: 


£.,  Eastern  Elongation. 
W.,  Western  Elongation. 


I.,  Inferior  Conjunction  (south  of  planet). 
S.,  Superi(V  Conjunction  (north  of  planet). 


MIMAS. 
Or«ae$t  EUmgaJtUmt  Vtgible  in  the  UniUd  States, 


Jan. 


Fob. 


d     li 

1  1.2  E. 
123.8E. 

2  22.5  E. 

3  21.1  B. 
4 19.7  E. 

5 18.3  E. 
6 16.9  E. 
7 15.5  B. 
9  1.6  W. 
10  0.1  W. 

10  22.7  W. 

11 21.3  W. 
12 19.9  W. 

13 18.5  W. 

14 17.1  W. 

15 15.8  W. 

16 14.4  W. 

17  1,7  E. 

18  0.3  E. 

18  22.9  E. 

19  21.5  E. 

20  20.1  E. 
2118.8  E. 
22 17.4  E. 
23 16.0  E. 

24 14.6  E. 

25  1.9  W. 

26  0.5  W. 

26  23.1  W. 

27  21.8  W. 

28  20.4  W. 
29 19.0  W. 
30 17.6  W. 

31 16.2  W. 
114.dW. 

2  2.1  E. 


d     li 
Feb.    2 13.4  W. 
3  0.7  E. 

3  23.4  E. 

4  22.0  E. 

5  20.6  E. 

6 19.2  E. 
7 17.8  E. 
8 16.4  E. 
015.0E. 

10  2.3  W. 

10 13.6  E. 

11  LOW. 
11 23.6  W. 

12  22.2  W- 

13  20.8  W. 

14 19.4  W. 
15 18.0  W. 
16 16.6  W. 
17 15.2  W. 
18 13.9  W. 

19  1.2  E. 

19 12.5  W. 

19  23.8  E. 

20  22.4  E. 

21 21.0  E. 

22 19.6  E. 
23 18.2  E. 
24 16.8  E. 
25 15.5  E. 

26 14.1  £. 

27  1.4  W. 

27 12.7  E. 

28  0.0  W. 

28  22.6  W. 

29  21.2  W. 

Mar.    119.8  W. 


d     h 
Mar.    2 18.5  W. 
3 17.1  W. 
4 15.7  W. 
5 14.3  W. 

6  1.6  E. 

612.«W. 

7  0.2B. 

7  22.8  B. 

8  21.4  E. 

9  20.1  E. 

10 18.7  E. 

11 17.3  E. 
12 15.9  E. 
13 14.5  E. 
14 13.1  E. 

15  0.4  W. 

15 11.8  E. 

15  23.1  W. 

16  21.7  W. 

17  20.3  W. 

18 18.9  W. 

19 17.5  W. 

20 16.1  W. 
21 14.8  W. 

22 13.4  W. 

23 12.0  W. 

23  23.3  E. 

24  21.9  E. 

25  20.5  E. 

26 19.1  e: 

27 17.8  E. 

28 16.4  E. 
29 15.0  E. 

30 13.6  E. 

31 12.2  E. 

81 23.5  W. 


d     h 
Apr.    122.1W. 
2  20.8  W. 

3 19.4  W. 
4 18.0  W. 
5 16.6  W. 

6 15.2  W. 

713.8  W. 

8 12.5  W. 
9  22.4  E. 

10  21.0  E. 

11  19.6  E. 
12 18.2  £. 

13 16.8  E. 
14 15.5  E. 
15 14.1  E. 

16 12.7  E. 

17  22.6  W. 

18  21.3  W. 

19 19.9  W, 
20 18.5  W. 

21 17,1  W. 

22 15.7  W. 
23 14.4  W. 

24 13.0  W. 
26  21.5  E. 

2720.1  E. 

28 18.8  E. 
29 17.4  E. 
90 16.0  E. 

May    114.6E. 

2 13.2  E. 
5  20.4  W. 
6 19,0  W. 
717.«W. 

8 16.3  W. 

9 14.9  W. 


d    h 

May  10 13.6  W. 

13  20.7  E. 

14 19.3  E. 
15 17.9  E. 

16 16.5  E. 

17 15.2  E. 
IB  13.8  E. 
22 19*6  W. 

23 18.2  W. 

24 16.8  W. 

25 15.4  W. 

26 14.1  W. 

30 19.9  E. 

31 18.5  E. 
June  117.LE. 

2 15.7  E. 
314.4E. 

8 18.8  W. 
9 17.4  W. 

10 16.0  W. 

11 14.6  W. 

12 13.3  W. 

17 17.7  E. 
18 16.3  E. 

19H9S* 

20 13.6  E. 
25 18.0  W. 
26 16.6  W. 

27 15.2  W. 
28 13.0  W. 


;. 


d     h 


Nov. 


8  0.6  E. 

8  23.2  E. 

9  21.8  E. 

10  20.5  £. 


Nov.  16  0.9  V. 
16  23.5  W. 
1722.1V. 
1820.7  V 
1919.4  V. 

24   1.1  E 

24  23.8  £ 

25  22.4  & 

26  21.0  E. 
27 19.6  IL 

Dec.  2  1.4  V. 
a  0.0  V. 
S  22.6  V. 
421.3  V. 
519.9  V. 

618.5  V. 

10  1.7  E 

11  0.3  £ 
11 22.9  £ 
1221.6E 

13  20.1  £ 
14 18.8  £. 

18  1.9  V 

19  0.5  V 
1923.2  V. 

2021.8  V. 
2120.4  V. 
2219.0  V. 
2317.6  V. 

26  2.2  E. 

27  0.8£. 

27  23.4  £. 

28  22.0  JB. 

29  20.6  £. 
80 19.2  E. 

31 17.9  E. 
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ORBENWIGH  MEAN  tIME. 


ENCBLADUS. 


a  h 

d  h 

d  h 

d  h 

d  h 

d  h 

Jan.   2  7.2 S. 

Feb.  11  0.7B. 

Ifar.  21 18.1  E. 

Apr.  3011.7  E. 
May  120.6E. 

June  9  5.5  E. 

Nov.  23 11.0  E. 

•8 16.1  E. 

12  9.5  £. 

28  S.OE. 

10 14.4  E. 

24 19.9  E. 

5  1.0  E. 

13 18.4  E. 

24 11.9  E. 

3  5.5  E. 

11 23.3  E. 

26  4.8  E. 

6  9.8E. 

15  8.3  E. 

25  20.7  E. 

4 14.4  E. 

13  8.2  E. 

27 13.7  E. 

7 18.7  E. 

16 12.2  E. 

27  5.6  E. 

523.2E. 

14 17.1  E. 

28  22.6  B. 

9  8.6  E. 

1721.0E. 

28 14.5  E. 

7  8.1  E. 

16  2.0  E. 

30  7.4  E. 

10 12.5  E. 

19  5.9  £. 

29  23.4  E. 

8 17.0  E. 

17 10.9  E. 

Dec.  116.3E. 

11 21.4  E. 

20 14.8  E. 

31  8.3  E. 

10  1.9  E. 

18 19.8  E. 

3  1.2E. 

18  6.2 E. 

21 23.7  E. 

Apr.  117.1E. 

11 10.8  E. 

20  4.7  E. 

4 10.1  E. 

14 15.1  E. 

28  8.5  £. 

8  2.0  E. 

12 19.7  E. 

21 13.6  E. 

519.0E. 

16  0.0  E. 

24 17.4  E. 

4 10.9  E. 

14  4.6  E. 

22  22.5  E. 

7  3.9  E. 

17  8.9  E. 

26  2.3  E. 

519.8B. 

15 13.5  E. 

24  7.4E. 

812.8E. 

18 17.8  E. 

2711.2E. 

7  4.7  E. 

16  22.4  E. 

2516.3  E. 

9  21.7  E. 

20  2.6  E. 

2820.1E. 

8 13.6  E. 

18  7.2E. 

27  1.2  E. 

11  6.5  E. 

21 11.5  E. 

Mar.  1  4.9  E. 

9  22.4  E. 

19 16.1  E. 

28 10.1  E. 

12 15.4  E. 

22  20.4  E. 

2 13.8  E. 

11  7.3  E. 

21  l.OE. 

29 19.0  E. 

14  0.3  E. 

24  5.3  E. 

3  22.7  E. 

12 16.2  E. 

22  9.9  £. 

July  1  8.9  E. 

15  9.2  £. 

25 14.2  E. 

5  7.6E. 

14  1.1  E. 

2318.8E. 

2 12.8  B. 

16 18.1  E. 

26  23.0  E. 

6 16.4  E. 

•  15 10.0  E. 

25  3.7E. 

18  3.0^. 

28  7.9  E. 

8  1.3  E. 

16 18.8  £. 

26 12.6  E. 

■  #  •  •  • 

19 11.9  E. 

29 16.8  E. 

9 10.2  E. 

18  3.7  E. 

2721.5E. 

Nov.  11  3.0  E. 

20  20.7  E. 

31  1.7E. 

10 19.1  E* 

19 12.6  E. 

29  6.4E. 

12 11.9  E. 

22  5.6  £. 

Feb.  110.5E. 

12  4.0  E. 

2021.5  E. 

30 15.3  E. 

13  20.8  B. 

23 14.5  B. 

2 19.4  E, 

13 12.8  E. 

22  6.4  E. 

June  1  0.2  E. 

15  5.6  E. 

24  23.4  B. 

4  4.3  E. 

14  21.7  E. 

23 15.3  E. 

2  9.0E. 

16 14.5  E. 

26  8.3  B. 

5 13.2  E. 

16  6.6  E. 

25  0.2  E. 

3 18.0  E. 

17  23.4  E. 

27 17.2  E. 

6  22.0  E. 

17 15.5  E- 

26  9.0  E. 

5  2.8  £. 

19  8.3  E. 

29  2.1  E. 

8  6.9  E. 

19  0.4  E. 

27 17.9  E. 

6 11.7  E. 

2017.2  E. 

30 10.9  E. 

915.8E. 

20  9.2  £. 

29  2.8  E. 

7  20.6  E. 

22  2.1  £. 

31 19.8  E. 

TETHYS. 


d    h 
Jan.     1  7.7  E. 

3  5.0E. 

5  2.3  E. 

6  23.6  E. 
820.9E. 

10 18.2  B. 
12 15.5  E. 
14 12.8  E. 
16 10.1  £. 
18  7.4  E. 

20  4.6E. 

22  2.0  E. 

23  23.2  E. 
25  20.5  E. 
27 17.8  £. 

29 16.1  E. 

31 12.4  E. 

Feb.    2  9.7  E. 

4  7.0  E. 
e  4.3  E. 

8  1.6  E. 


d  h 
Feb.  9  22.9  E. 
1120.2E. 
13 17.4  E. 
15 14.7  E. 
17 12.0  E. 

19  9.3  E. 
21  6.6  E. 
23  3.9  E. 

25  i.2£. 

26  22.5  E. 

2819.8E. 

Mar.    117.0E. 

8 14.3  E. 

6 11.6  E: 

7  8.9  £. 

9  6.2E. 
11  8.5  E. 

13  0.8  E. 

14  22.1  E. 
1$  19<4£. 

18 16.7  B. 


d  h 
Mar.  20 14.0 E. 
2211.3E. 
24  8.6  E. 
26  5.9  E. 
28  3.2  E. 

30  0.4  E. 

31 21.7  E. 
Apr.    2 19.0  E. 

416.4E. 
613.6E. 

8 10.9  E. 
10  8.2E. 
12  5.5E. 
14  2.8  E. 

16  0.1  £. 

17  21.4  E. 

19 18.8  £. 
21 16.1  E. 
2313.4E. 
25 10.7  E. 

'  27  8.0  E. 


d     h 
Apr.  29  5.3  E. 
May    1  2.6  E. 

2  23.9  B. 

4  21.2  E. 

6 18.5  E. 

8 15.8  E. 

10 13.2  E. 
12 10.5  E. 
14  7.8  E. 
16  5.1  E. 

18  2.4  E. 
1923.7E. 
21 21.0  £. 
23 18.4  E. 
25 15.7  E. 

27 13.0  E. 

29 10.3  £. 
31  7.6  E. 

June  2  5.0E. 

4  2.3  E. 

5  23.6  B. 


d     h 
June  7  20.9  E. 

9 18.2  E. 
11 15.6  E. 
13 12.9  E. 
15 10.2  E. 

17  7.6  E. 
19  4.9  E. 

21  2.2  E. 

22  23.5  E. 
24  20.8  E. 

26,18.2  E. 

28 15.5  E. 

30 12.8  E. 

July    2 10.2  E. 


Nov.  13 12.7  E. 

15 10.0  E. 

17  7.3  B. 

.  19  4«6B. 

21  2.0  B. 


d  h 
Nov.  22  23.3  E. 
24  20.6  E. 
26 17.9  B. 
28 15.2  E. 
30 12.5  E. 


Dec. 


2  9.8  B. 

4  7.2  B. 
6  4.5  E. 

8  1.8E. 

9  23.1  E. 

11 20.4  E. 
13 17.7  E. 
15 15.0  E. 

17 12.4  E. 
19  9.7  E. 

21  7.0  E. 
23  4.3B. 

25  1.6  E. 

26  22.9  £. 
28  20.2  £. 

30 17.5  B. 
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GREENWICH  MEAN  TIME. 


DIONE. 


d     h 

d    h 

d    h 

d    h 

d    h 

d     h 

Jan.      1  8.3  E. 

Feb.  11  9.2E. 

Mar.  23 10.0  E. 

May    3 11.1  E. 

June  13 12.7  E. 

Kov.22  2.9L 

4  2.0  E. 

14  2.8  E. 

26  3.7  E. 

6  4.8  E. 

16  6.4  E. 

2420.6iL 

6 19.6  E. 

16  20.5  E. 

28  21.3  E. 

8  22.4  E. 

19  0.1  £. 

27 14.31^ 

9 13.3  E. 

19 14.2  E. 

31 15.0  E. 

11 16.2  E. 

21 17.8  E. 

aO  8.0L 

12  7.0  E. 

22  7.8  E. 

Apr.    3  8.6  E. 

14  9.8  E. 

24 11.6  E. 

Dec.    3  UL 

16  0.6  E. 

25  1.4  E. 

6  2.3  E. 

17  3.6  E. 

27  6.3  E. 

51SJE. 

1718.3E. 

27 19.1  E. 

8  20.0  E. 

19  21.3  E. 

29  23.0  £. 

Sia.2IL 

20 12.0  E. 

Mar.    112.8E. 

U13.6E. 

22 15.0  E. 

July    216.7& 

11  6.9  L 

23  5.6E. 

4  6.4  E. 

14  7.3  E. 

25  8.6  £. 

510.4E. 

14  0.6  E. 

25  23.3  £. 

7  0.0  E. 

17  1.0  E. 

28  2.4  E. 

16 18.3  E. 

28 16.9  E. 

9 17.7  E. 

19 18.7  E. 

SO  20.1  E. 

a     •     .     .     . 

19 12.0  E. 

81 10.6  E. 

12 11.4  E. 

22X2.3E. 

June  2 13.8  E. 

Nov.  11  4.0  E. 

SB  5.7  £. 

Feb.     3  4.2  E. 

15  5.0  E. 

26  6.0  E. 

6  7.5E. 

13  21.8  E. 

24  23.3  £. 

5  21.9  E. 

17  22.7  E. 

27  23.7  E. 

8  1.2  E. 

16 15.5  E. 

27 17.0  E. 

8 15.6  E. 

20 16.3  E. 

30 17.4  E. 

10 18.9  E. 

19  9.2  £. 

30 10.7  K 

RHEA. 


d     h 
Tan.      2 18.1  E. 

7  6.5  E. 
11 18.9  E. 
16  7.2  E. 
20 19.6  £. 

Feb.  12  9.3  E. 

16  21.6  E. 

21  9.9  £. 

25  22.2  E. 
Mar.    110.6E. 

d    h 

Mar.  24  0.2  E. 

28 12.6  E. 

Apr.    2  0.9  E. 

6 13.3  E. 

11  1.7  £. 

May    3 15.7  E. 

8  4.1  E. 

12 16.5  E. 

17  6.0  E. 

21 17.4  E. 

d    h 

June  13  7.8  E. 

17  20.4  E. 

22  8.9  E. 

26  21.4  E. 

d      b 

Nov.  23   3.6E- 

27 16.1  E. 

Dec.    2  4.6E. 

6 17.1  E. 

11   6.5  E. 

25  8.0  £. 

29  20.3  E. 

Feb.     3  8.6  E. 

7  21.0  E. 

5  22.9  E. 
10 11.2  E. 
14  23.6  E: 
19 11.9  E. 

15 14.1  E. 
20  2.4  E. 
24 14.8  E. 
29  3.2  E. 

26  5.9  E. 

30 18.4  E. 

June  4  6.9  E. 

8 19.4  E. 

Nov.  9 14.1  E. 
14  2.6  E. 
18 15.1  E. 

15 18.0  E. 
20  6.4  E. 
2418.9& 
29   7.3  E. 

TITAN. 


Jan. 
Feb, 

d     h 

6  2.7  W. 
14  6.2  E. 
22  0.8  W. 
30  4.2  E. 

6  22.5  W. 

Feb.. 
Mar. 

d    ll 
22  20.0  W. 

123.4E. 

9 17.4  W. 
17  21.0  E. 
25 16.0  W. 

Apr. 
May 

d     h 
10 12.9  W. 

18 16.8  E. 

26 11.1  W. 

4 15.3  E. 

12  9.7  W. 

d     h 
May  28  8.8  W. 
June  513.4E. 

13  8.3  W. 

21 13.1  £. 

29  8.2  W. 

Oct. 

Nov, 

d    h 

•  • .  •  . 
19 11.8  W. 
27 16.6  E. 
.  4 12.1  W. 

Nov 
Dec. 

d     h 
.20 12.1  V, 

28 15.4  £. 

6U.8V. 

1414.8E. 

22 11.1  W. 

15  1.8  E. 

Apr. 

2 18.8  E. 

20 14.2  £. 

July    713.0E. 

12 16.6  £. 

30 13.8  E. 

HYPBRION. 


d     h 
Jan.      9  7.0  W. 

20 14.0  E. 

30 13.3  W. 
Feb.   10 19.6  E. 


d    h 
Feb.  20 18.5  W. 
Mar.    3  O.IE. 

12  23.0  W. 

24  4.2  E. 


d     h 
Apr.    3  3.2  W, 

14  8.4  E. 

24  7.5  W. 
May    5 13.2  E. 


d    h 
May  15 12.2  W. 

26 18.7  E. 
June  6 17.3  W. 

17  0.9  E. 


d    h 
June  26  22.8  W. 
July   8  7.8  £. 


Nov.  18  7.7  £. 


J^XLA. 


d     h 
Nov.  22  21.0  W. 
Dec.   4 15.5  S. 

14  3.7W. 

26  22.9  S. 


lAPETUS. 


d     h 
Jan.    14 19.2  S. 
Feb.     4  7.7  E. 


d     h 
Feb.  23  9.81. 
Mar.  18  0.3  W. 


d     h 
Apr.    122.00. 
22 13.4  £. 


d     h 
May  11 23.7 1. 
80  23.2  W, 


d     h 
Jxme2010.08. 
Nev.  9  3.0  W. 


d    h 
Nov.  29  22.5  S. 
Dec  20 18.6  £. 
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2>at9. 

aph. 

-OfBat. 

} 

1 

Date. 

^Pli.-«iBat. 

^Ph,-^8»t. 

Dftte. 

«P!x.-<^S«t. 

dph.— Ssat. 

Jan.   1 

3 
5 

7 
9 

+1 

44^0 
43.7 
43.3 
42.8 
42,3 

-10  59 
10  53 
10  47 
10  41 
10  34 

Apr.  14 
16 
18 
20 
22 

m 
+0 
0 
0 
0 
0 

8 

14.9 

12.4 

9.9 

7.3 

4.8 

■ 
* 

+  0 
1 
1 
1 
1 

45 

2 

18 

34 

July  27 

29 

.  31 

Auy.  2 

1 

m,       s 

-1  38.7 
1.  40.1 
1  41.5 
1  42.8 
1  .44.1 

+12   2 
12  10 
12  18 
12  26 
12  34 

11 
13 
15 
17 
19 

+1 

41.6 
41.0 
40.2 
39.3 
38.4 

-10  26 

10  18 

10   9 

10   0 

»  51 

24 
26 

May  2 

+0 

-0 

0 

0 

0 

2.2 
0.3 
2.8 
5.4 
7.9 

+  2 
2 
2 
2 
3 

6 

21 
37 
52 

8 

6 
8 

Ocli.  9 

-1  45.3 
-1  46.5 

.  » t .  • 

•  . . .  • 

-2   0.8 

+12  41 

+12  48 

» •  •  • 

+13  59 

21 
23 
25. 
27 

+1 

37.4 
36.4 
35.3 
34.1 
32.9 

-  9  41 
9  30 
d  19 
9.  8 
8  56 

4 

6 

8 

10 

12 

-0 
0 
0 
0 
0 

10.5 
13.0 
15.5 
18.0 
20.5 

+  3 
3 
3 

4 
4 

23 
39 

54 

9 

24 

11 
.  13 
•  15 
.  17 

19 

-2   0.6 
2  0.2 
1  59.8 
1  69.3 

.  1  68.8 

+13  56 
13  53 
13  49 
13  46 
13  41 

31 

Feb.   2 

4 

6 

8 

+1 

31.6 
30.3 
28.9 
27.4 
25.9 

-  8  44 
8  32 
8  20 
8!  7 
7  64 

14 
16 
.18 
20 
22 

-0 
0. 
0 
0 
0 

23.0 
25.5 
28.0 
30.4 

32.9 

+  4 
4 
6 
5 
6 

39 
54 
S 
23 
37 

21 

23 

•  25 

:  27- 

29 

-1  58.3 
1  57.7 

.  1  57.0 
1  56.3 

.  1  65.6 

+13  36 
13  31 
13  26 
13  20 
13  13 

10 
12 
14 
16 
18 

+1 

24.3 

22.7. 

21.1 

19.4 

17^ 

-  7  40 
7.  26 
71  12 
6'  58 
6'  43 

24 

26 

•.  28 

30 

Juab  1 

-0 
0 
0 
0 
0 

35.3 

37.7 
40.1 
42.4 
44.8 

+  6 
6 
6 
6 
6 

61 

5 

19 

33 

47 

■  31 

Not.  2 

4 

6 

8 

-1  54.8 
1  53.9 
1  53.0 
1  52.1 
1  61.1 

+13   7 
13   0 
12  52 
12  45 
12  36 

20 
22 
24 
26 

28 

+1 

15.8 
13.9 
12.0 
10.1 
8,1 

-  6  29 
6.  14 

5  59 

6  43 
i>    28 

3 
5 

7 

9 

.  11 

-0 
0 
0 
0 
0 

47.x 
49.4 
51.7 
53.9 
66.2 

.+  7 
7 
7 
7 
7 

0 
14 
27 
40 
53 

1 

10 
12 
14 
16 
18 

-1  50.0 
1  48.9 
1  47.8 
1  46.6 
1  46.3 

+12  28 
12  19 
12  10 
12   1 
11  61 

Mar.   1 
3 
5 
7 
9 

+1 

0 
0 

6.2 

4.1 

2.0 

59.9 

57.8 

-  5'  12 
4  57 
4  41 
4  25 
4   9 

13 
15 
17 
19 
21 

-0 

68.3 

2.7 
4.8 
6.9 

+  8 
8 

,  8 
8 
8 

6 
18 
31 
43 
55 

20 
22 
24 
26 

.  28 

1 

-1  44.0 
1  42.7 
1  41.3 
1  39.9 
1  38.4 

+11  41 
11  30 
11  19 
11   8 
10  66 

11 
13 
16 
17 
19 

+0 
0 
0 
0 
0 

55.6 
53.4 
51.1 
48.8 
46.6 

-  3  53 
3'  36 
3  20 
3   4 
2  47 

23 
26 
27 
29 
July  1 

8.9 
11.0 
13.0 
14.9 
16.9 

+  9 
9 
9 

9 

7 
19 
31 
42 
64 

,  30 
Dec.  2 

■  4 

<  6 

8 

■  » 

-1  36.9 

.  1  35.3 

1  33.7 

1  32.0 

1  30.3 

+10  44 
10  32 
10  19 
10   6 
.9  63 

21 
23 
25 
27 
29 

+0 
0 
0 
0 
0 

44.2 
41.9 
39.5 
37.1 
34.7 

-  2  31 
2  15 
1  58 
1  42 
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FOB  OSEEargtriOH  MEAN  MIDNIGHT. 


RbBB. 

Titan. 

Hyperion. 

lapetiu. 

Date. 

-I 

P-Po 

•(P) 

P-P. 

p 

P-P. 

a(p) 

p 

P-P. 

a(p) 
p 

* 

• 

// 

m 

tr 

• 

// 

• 

// 

L  Jan.  1 

-0.7 

82.7 

-0.1 

192 

-0.3 

232 

+0.4 

559 

L=        « 

0.7 

83.4 

Od 

193 

0.3 

234 

0.4 

563 

i                 " 

0.7 

84.0 

0.1 

195 

0.3 

236 

0.4 

568 

i             w 

0.8 

84.6 

0.1 

196 

0.3 

238 

0.3 

572 

21 

r 

0.8 

85.2 

0.2 

197 

0.3 

239 

0.3 

575 

i             2^ 

-0.8 

85.7 

-0.2 

199 

-0.3 

241 

+0.2 

579 

31 

0.8 

86.1 

0.2 

200 

0.4 

242 

0.1 

582^ 

Feb.  6 

0.8 

86.5 

0.2 

.  200 

0.4 

243 

+0.1 

584 

10 

0.8 

86.8 

0.2 

201 

0.4 

244 

0.0 

586 

15 

0.9 

87.1 

0.3 

202 

0.4 

245 

-0.1 

588 

20 

-0.9 

87.2 

-0.3 

^ 

-0.4 

245 

-0.2 

589 

25 

0.9 

87.3 

0.3 

202 

0.5 

245 

0.3 

590 

Mar.  1 

1.0 

87.3 

0.4 

202 

0.5 

245 

0.4 

590 

6 

1.0 

87.2 

0.4 

202 

0.5 

245 

0.4 

589 

11 

1.0 

87.0 

0.4 

202 

0.5 

244 

0.5 

588 

16 

-1.0 

86.7 

-0.4 

201 

-0.5 

244 

-0.6 

586 

21 

1.1 

86.4 

0.5 

200 

0.6 

243 

0.7 

584 

26 

1.1 

86.0 

0.5 

199 

0.6 

242 

0.8 

581 

31 

1.1 

85.6 

0.5 

198 

0.6 

240 

0.8 

578 

Apr,  5 

1.1 

85.1 

0.5 

197 

0.6 

239 

0.9 

575 

10 

-rl.1 

84.5 

-0.5 

196 

-0.6 

237 

-1.0 

571 

16 

1.1 

83.9 

0.6 

195 

0.6 

236 

1.0 

567 

20 

1.2 

83.3 

0.6 

193 

0.7 

234 

1.0 

563 

25 

1.2 

82.6 

0.6 

192 

0.7 

232 

IJ 

558 

30 

1.2 

81.9 

0.6 

190 

0.7 

m 

1.1 

553 

May  5 

-1.2 

81.2 

-0.6 

189 

-0.7 

2SiS 

-1.1 

549 

10 

1.2 

80.5 

0.6 

187 

0.7 

226 

1.1 

544 

15 

1.2 

7B.8 

0.6 

UB5 

0.7 

224 

1.1 

539 

20 

1.2 

79.1 

0.6 

183 

0,7 

222 

1.1 

534 

25 

1.2 

78.4 

0.6 

• 

182 

0.7 

220 

1,0 

529 

SO 

-1.2 

77.7 

-0.5 

180 

-0.6 

2a8 

-1.0 

525 

June  4 

.1.1 

77.0 

0.5 

178 

0.6 

2L6 

0.9 

520 

9 

1.1 

76.S 

0.5 

177 

0.6 

214 

0.9 

516 

14 

1.1 

75.7 

0.6 

175 

0.6 

213 

t).8 

511 

19 

•1.1 

75.1 

-0.5 

174 

-0.6 

211 

-0.7 

507 

•  • 

•  • 

•  •  • 

•  • 

... 

»  • 

... 

•  .. 

... 

IsVv.  17 

+0.1 

74.1 

+0.7 

172 

+0.4 

208 

+2.8 

501 

22 

0.1 

74.7 

0.8 

173 

0.5 

210 

2.9 

505 

27 

0.1 

75.3 

0.8 

174 

0.5 

211 

2.9 

509 

Dec.  2 

0.2 

75.9 

0.8 

176 

0.5 

213 

3.0 

513 

7 

•fO.2 

76.5 

+0.8 

177 

44).6 

215 

+3.0 

517 

12 

0.2 

77.2 

0.8 

179 

0.6 

217 

3.1 

522 

17 

0.2 

77.9 

0.8 

181 

0.6 

219 

3.1 

526 

22 

0.2 

78.6 

0.9 

182 

0.6 

221 

3.2 

531 

27 

0.2 

79.3 

0.9 

184 

0.6 

223 

3.2 

536 

32 

-f0*2 

80.0 

+0.9 

185 

+0.6. 

225 

+3.2 

540 
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APPARENT  ORBITS  OP  TBE  BATELLITXS  OF  URAmrS  AT  DATE  OF  OPFOSinO 
AUGUST  26,  1920,  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


South 


North 

GREENWICH  MEAN  TIME  OF  GREATEST  ELONGATION.                          | 

ARIEL. 

UMBRIEL. 

TITANIA. 

OBERON. 

Nwtb. 

BaoA. 

Worth. 

South. 

S<*^ 

Booth. 

MtvttaamdSsaik. 

d    h 

i     h 

d    b 

d    b. 

d    h 

d     h 

d     b 

May  24  7,4 

May  2»  2.1 

May  1412.7 

May  1614.4 

May    9  8.4 

May  1316.8 

June     52I.6X. 

3120,8 

June   416.5 

2219.6 

2421.3 

18  1.3 

22  9.7 

12 15.1  S. 

June   810.2 

12  6.0 

31  2.5 

June    2  4.2 

2618.2 

31  8.6 

19  8.7.V. 

IS  23.7 

1918.4 

JuM    8  0.4 

1011,1 

June   411.1 

June    810,6 

26   2.2S. 

2313.1 

27  7.9 

1616.3 

1818.0 

.  13  4.0 

1712.5 

July      2 19.8  S. 

July    1  2.6 

July    421,3 

2423,2 

27  0.9 

2131.0 

26  6.4 

913.4$ 

816.1 

12 10.8 

July    3  «.l 

July    6  7.8 

■    3013.9 

July    42S.4 

18   6.9. V 

16  6.S 

20  0.3 

llli.O 

M14.7 

July    0  6.8 

13U.S 

23   0.5  S- 

2319,0 

2ri3,7 

1910.9 

2121.7 

1733.8 

22  8.3 

29 18.  IN. 

31  8.5 

Aug.    4  3.2 

28  2.8 

30  4.6 

2616.7 

81  1.2 

Aug.     6 11.7S. 

Aug.    721.0 

1116,6 

Aug.    6  9.8 

Aug.    711,6 

Aug.    4  9.7 

Aug.    8U.2 

12   6JX. 

1511.4 

19  e.i 

13 16.7 

1618.4 

18  2.7 

17  in 

1822.8S 

23  0.0 

2619.6 

2123.6 

24   1.4 

2110.6 

26  4.1 

26 16.4  X. 

3014.3 

S^t.  S  B.l 

30  6.6 

Sept.  1  8.8 

30126 

Sept  321.1 

Sept     110.0S, 

Sept.  7  S.8 

1022.5 

Sept.  713,5 

915.2 

Sqrt.  8  5,6 

1214,1 

8  3.6  X. 

14 17.3 

16 12.0 

1620.4 

1722.2 

1632,6 

21  7.0 

14  21 J  S, 

22  6.3 

26  1.5 

24  3,4 

26  5.1 

2515.6 

30  0.0 

21 14.8K. 

2920.3 

Oct.     8 15.0 

Oct.     2 10.3 

Oct     412.1 

Oct.    4  8,5 

Oct     817.0 

28  8.4  S. 

Oct.     7   B.7 

11   4.B 

10 17.3 

1319.0 

13  1.6 

17  S.O 

Oct      6  2.0  N. 

14  28.3 

1818.0 

10  0,2 

31  1.9 

2118.4 

28  2,0 

11 10.6S. 

2212.7 

2t   7.4 

27  7.1 

20  8.9 

30U.4 

Nov.    319.9 

18 13.2  S. 

30  2.2 

Nov.    220.9 

Nov.    414.1 

Nov.    615.8 

Nov.    8  4.4 

1212.8 

25  6.6S. 

Nov.    616.7 

1010.4 

1221.0 

1422.8 

16  21.3 

21  6.8 

Not.     1  0.4  X. 

14  C.2 

1723.9 

21  4.0 

23  6.7 

'  25M.3 

292a.7 

7 17.96. 

2118.6 

2613.4 

2910.9 

Dec.    112,6 

Dec.    4  7.2 

Dec.    815.7 

14 11. ex. 

In  the  above  digram  the  central  circle  repreeenta  t^e  planet. 

For  Ariel  every  tlucdgreateft  elongation  ia  given,  and  torl'mbriel  every  alternate  one;  tbf 
intermediate  ones  n^y  be  found  by  adding  multipl«e  of  the  period  of  the  satellite. 

Sidereal  period  of  Ariel,  2«  12».489;  of  Umbriel,  4"  3».4eO;.ot  Tiftoia,  8*  16».041;  ot  Oberai, 
13*  IIMW. 
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f 

s  Tim*  from 

X:ioiigatiaiL 

Ariel. 

UmbrW. 

•  Time  from 

Ndcthem 

Bloniation. 

Titanla. 

TlsMfram 

Northern 

Eloagation. 

Oberan. 

P» 

F 

1>» 

F 

P» 

F 

pi 

F 

d 
0 
0 
0 
0 
0 

0 
2 

4 
6 
8 

• 

847.0 
840.7 
852.6 
856.0 
0.6 

1.000 
0.980 
0.910 
0.822 
0.698 

• 

847.0 
348.6 
850.3 
352.0 
354.0 

1.000 
0.902 
0.070 
0.088 
0.882 

d 
0 
0 
0 
0 
0 

h 

0 

5 

10 

15 

20 

• 

847.0 
348.0 
850.0 
353.1 
355.6 

1.000 
0.080 
0.057 
0.005 
0.834 

d 
0 
0 
0 

1 
1 

h 
0 
8 
16 
0 
8 

• 

847.0 
840.0 
851.1 
853.3 
856.0 

1.000 
0.989 
0.054 
0.898 
0.823 

0 
0 
0 
0 
0 

10 
12 
14 
16 
18 

7.6 

20.S 

49.6 

00.5 

131.4 

0.542 
0.881 
0.248 
0.238 
0.862 

856.3 

358.8 

2.1 

6.4 

12.5 

0.817 
0.742 
0.656 
0.563 
0.465 

JL 

1 

6 

U 

16 

21 

856.7 

2.6 

8.2 

16.8 

32.0 

0.746 
0.648 
0.531 
0.414 
0.805 

1 
2 
2 
2 
8 

16 
0 
8 

16 
0 

850.3 

3.6 

0.0 

20.1 

80.0 

0.729 
0.621 
0.503 
0.882 
0.276 

0 
0 

20 

22 

0 

2 

4 

146.3 
152.7 
157.5 
161.1 
164.0 

0.522 
0.676 
0.808 
0.909 
0.974 

21.8 
37.8 
63.1 
05.0 
110.3 

0.360 
0.282 
0.226 
0.231 
0.202 

< 

2 
2 
2 
2 
2 

2 

7 

12 

17 

22 

60.0 

07.7 

124.1 

138.3 

146.5 

0.230 
0.235 
0.816 
0.426 
0.543 

3 
3 
4 
4 
4 

8 

16 

0 

8 

16 

73.1 
109.6 
131.1 
142.5 
149.4 

0.221 
0.259 
0.360 
0.479 
0.590 

6 

8 

10 

12 

14 

166.r 
169.8 
172.2 
175.5 
179.0 

1.000 
0.084 
0.020 
0.836 
0.711 

133.7 
142.5 
148.8 
152.4 
155.6 

0.881 
0.470 
0.576 
0.668 
0.753 

3 
8 
3 
3 
8 

8 

8 
13 
18 
23 

151.0 
155.7 
158.7 
161.1 
168.8 

0.655 
0.756 
0.842 
0.012 
0.962 

5 
5 
5 
6 
6 

0 
8 
16 
0 
8 

164.0 
157.4 
160.2 
162.5 
164.6 

0.700 
0.806 
0.885 
0.045 
0.984 

t      1 

2 

16 
18 
20 
22 
0 

186.5 
198.2 
224.1 
273.6 
808.8 

0.561 
0.400 
0.260 
0.229 
0.343 

158.1 
160.8 
162.2 
164.0 
165.6 

0.827 
0.880 
0.088 
0.974 
0.994 

4 
4 
4 
4 
5 

4 

0 

14 

10 

0 

16&.3 
167.2 
160.1 
171.1 
173.4 

0.002 
1.000 
0.087 
0.953 
0.808 

6 

7 
7 
7 

8 

• 

16 
0 
8 

16 
0 

166.6 
168.6 
170.6 
172.0 
175.4 

1.000 
0.003 
0.963 
0.911 
0.839 

2 
2 
2 
2 
2 

2 

4 

6 

8 

10 

824.1 
882.0 
337.0 
840.7 
843.7 

0.602 
0.658 
0.798 
0.899 
0.068 

167.2 
168.8 
170.5 
172.3 
174.2 

1.000 
0.000 
0.066 
0.027 
0.874 

5 
5 
5 
5 
6 

5 
10 
15 
20 

1 

175.0 
170.0 
183.1 
188.0 
108.0 

0.825 
0.736 
0.682 
0.519 
0.402 

8 
8 
0 
0 
0 

8 
16 

0 

8 

16 

178.6 
182.6 
188.4 
107.6 
214.8 

0.740 
0.643 
0.527 
0.406 
0.294 

2 
2 
2 
2 
2 

12 
14 
16 
18 
20 

846.4 
849.0 

0.090 
0.088 

176.5 
179.2 
182.6 
187.1 
193.5 

0.808 
0.731 
0.644 
0.550 
0.452 

6 

6 
6 
6 

7 

6 

11 

16 

21 

2 

214.2 
243.0 
281.3 
306.1 
310.4 

0.294 
0.226 
0.240 
0.327 
0.439 

10 
10 
10 
11 
11 

0 
8 
16 
0 
8 

245.3 
283.6 
307.0 
820.8 
328.3 

0.225 
0J245 
0.338 
0.456 
0.576 

2 
3 
3 
3 
3 

• 

22 
0 
2 
4 

6 

208.5 
220.1 
247.3 
279.0 

aoi.r 

0.856 
0.272 
0.223 
0.287 
0.803 

7 
7 
7 
7 
8 

7 
12 
17 
22 

8 

827.2 
332.8 
836.0 
839.0 
841.4 

0.556 
0.666 
0.766 
0.851 
0.918 

11 
12 
12 
12 
13 

16 
0 
8 

16 
0 

883.2 
836.8 
830.7 
842.1 
344.2 

0.688 
0.788 
0.871 
0.035 
0.078 

.   3 
3 
3 
3 
3 

8 
10 
12 
14 
16 

• 

315.2 
323.4 
328.0 
332.0 
336.0 

0.804 
0.492 
0.580 
0.680 
0.763 

8 
8 
8 

8 
18 
18 

843.5 
845.5 
847.4 

0.966 
0.993 
1.000 

• 

18 
18 

8 
16 

346.2 
848.2 

0.098 
0.996 

3 
3 
3 
4 
4 

18 

20 

22 

0 

2 

388.5 
340.6 
342.5 
844.2 
34^.8 

0.836 
0.807 
0.044 
0.077 
0.006 

* 

4 

4 

1 

847.4 

1.000 

• 

Poeftlon  flnifle  of  satemte  p-ps+(i^-Pa)» 
A^Arent  distance  of  satellite  f-i  F • 
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SATELLITE  OF  NEPTUNE,  1920. 

Timifrom 

time  from 

• 

s^ 

■  ■■ - 

^  ■«! 

Eastam 

P» 

F 

_Eastei9 

J>» 

F 

Datow 

p-p. 

Date. 

P-P. 

d.0] 

Elongatkm. 

i. 

Hlci|»t1on. 

1 

p 

fi 

d    h 

• 

d    h 

o 

• 

// 

m 

tt 

0    0 

127.0 

1.000 

t    0 

304.7 

0.999 

Janu'  1 

+0.9 

16.7 

Apr.  30 
&y   5 

-1.3 

16i 

0    3 

122.3 

0.995 

3    3 

300.0 

0.988 

.      6 

0.8 

16.7 

1.3 

Mi 

0    6 

117  j6 

0.978 

3    6 

295.1 

0.966 

'    11 

0.7 

16.7 

10 

1.3 

16.1 

0    9 

112.6 

0.951 

3    9 

289.9 

0.934 

16 

0.5 

16.8 

15 

1.2 

16.1 

0  12 

107.1 

0.915 

3  12 

284.3 

0.894 

21 

0.4 

16.8 

20 

1.1 

16.0 

0  15 

101.3 
94.8 

0.871 
0.822 

3  15 

3  18 

278.2 
271.3 

0.847 
0.797 

26 

:  31 

+0.2 
+0.1 

16.8 
16.8 

25 

-1.0 

16.0 

0  18 

Oct.    8 

+3,3 

16.0 

0  21 

87.4 

0.770 

■  3  21 

263.4 

0.745 

Feb.    5 

0.0 

16.8 

13 

3.4 

16.0 

1    0 

79.0 

0.719 

4    0 

254.4 

0.695 

.    10 

-0.2 

16.8 

18 

3.4 

16.1 

1    3 

69.3 

0.673 

4    3 

244.1 

0.654 

05 

0.3 

16.8 

23 

3.6 

16.1 

1    6 

58.4 

0.637 

4    6 

232.6 

0.624 

'    20 

-0.5 

16.7 

28 

+3.6 

16.3 

1    9 

46.4 

0.615 

.4    9 

220.3 

0.610 

25 

0.6 

16.7 

Nov.  2 

3.6 

16i 

1  12 

83.9 

0.610 

4  12 

207.8 

0.614 

Mai.     1 

0.7 

16.7 

7 

3.6 

16J 

1  15 

21.6 

0.624 

4  15 

196.8 

0.636 

•      6 

0.8 

liB.7 

12 

3.7 

16.3 

1  18 

10.1 

0.653 

4  18 

184.9 

0.672 

11 

0.9 

16.6 

17 

3.7 

16.3 

1  21 

859.8 

0.695 

4  21 

175.2 

0.718 

16 

-1.0 

16.6 

22 

+3.7 

16.4 

2    0 

860.7 

0.744 

5    0 

166.7 

0.769 

21 

1.1 

16.6 

27 

3.6 

16.4 

2    3 

342.8 

0.796 

5    3 

159.3 

0.821 

26 

1.2 

16.5 

Dec.   2 

3.6 

16.5 

2    6 

335.9 

0.847 

:  5    6 

152.8 

0.870 

t    31 

1.3 

16.5 

7 

3.5 

16.5 

2    9 

329.8 

0.894 

5    9 

146.9 

0.914 

Apt     5 

L3 

16.4 

12 

3.5 

16.6 

2  12 

324  J2 

0.934 

5  12 

141.6 

0.951 

•    10 

-1.3 

16.4 

17 

+3.4 

16.6 

2  15 

319.0 

0.965 

5  15 

136.6 

0.978 

.    15 

1.3 

16.4 

22 

3.3 

16.6 

2  18 

314.1 

0.987 

.  5  18 

131.8 

0.994 

20 

1.3 

16.3 

27 

3.2 

16.7 

2  21 

309.4 

0.999 

5  21 

127.1 

1.000 

:    25 

-1.3 

16.3 

32 

+3.1 

16.7 

Date. 

P-P. 

p 

Dale. 

Ariel. 

UmbrM. 

Tltania. 

Oberon. 

AiM. 

UmMd. 

TttaoJ^ 

Ob«ra. 

• 

II 

n 

II 

It 

• 

II 

#/ 

*# 

tm 

May    1 

-0.3 

12.9 

18.0 

29.6 

394 

Aug;  29 

0.0 

.13.9 

19.3 

31.7 

42.4 

6 

0.3 

13.0 

18.1 

29.7 

39.7 

Sepl.  3 

+0.1 

13.9 

19.3 

31.7 

42.4 

11 

0.3 

13.0 

18.2 

29.8 

39.9 

8 

0.1 

13.9 

19.3 

31.7 

^.4 

16 

0.3 

13.1 

18.2 

29.9 

40.0 

13 

0.2 

13.8 

19.3 

31.6 

42^ 

21 

0.4 

13.2 

18.3 

30.0 

40.2 

18 

0.2 

13.8 

19.3 

31.6 

4^^ 

26 

-0.4 

13.2 

18.4 

30.2 

40.4 

23 

+0.2 

13.8 

19.2 

31.6 

42^ 

81 

0.4 

13.3 

18.5 

30.3 

40.5 

'28 

0.8 

13.8 

19.2 

31.5 

'^l 

June  5 

0.4 

13.3 

18.6 

30.4 

40.7 

Oct.   8 

0.8 

13.7 

19.1 

31.4 

42.f7 

10 

0.4 

13.4 

18.6 

80.6 

40.9 

8 

0.8 

13.7 

19.1 

31.3 

41.9 

15 

0.4 

13.4 

18.7 

30.7 

41.0 

13 

0.4 

13.6 

19.0 

31.2 

4L7 

20 

-0.4 

13.5 

18.8 

30.8 

41.2 

18 

+0.4 

13.6 

18.9 

31.1 

41.6 

25 

0.4 

13.5 

•18.8 

30.9 

41.4 

23 

0.4 

13.6 

18.9 

31.0 

4L4 

30 

0.4 

13.6 

18.9 

31.0 

41.6 

.28 

0.4 

13.5 

18.8 

30.9 

41J 

July    5 

0.3 

13.6 

19.0 

31.1 

41.7 

Nov.  2 

0.4 

13.4 

18.7 

30.7 

41.1 

10 

0.3 

13.7 

19.0 

31.2 

41.8 

7 

0.4 

13.4 

18.6 

30.6 

40.9 

15 

-0.3 

13.7 

19.1 

31.4 

41.9 

12 

+0.4 

13.8 

18.6 

30.5 

40J 

20 

0.3 

13.8 

19.2 

31.4 

42.0 

17 

.  0.4 

13.S 

18.5 

30.3 

40.6 

25 

0.2 

13.8 

19.2 

31.5 

42.1 

.22 

0^4 

13.2 

18.4 

30.2 

40.4 

30 

0.2 

13.8 

19.2   1 

81.6 

42.2 

27 

0.4 

13.2 

18.3 

30.1 

40.2 

Aug.   4 

0.1 

13.8 

^s^:^ 

3X.6 

42.3 

Dec^  2 

0.4 

13.1 

1$.S 

30.0 

40.1 

9 

-0.1 

13.9 

19.3 

81.7 

42.4 

7 

+0.4 

13.0 

18.2 

29.8 

39.9 

14 

-0.1 

13.9 

19.3 

31.7 

42.4 

*  12^ 

0.3 

13.0 

IS.l 

20.7 

39.7 

19 

0.0 

13.9 

■19.3 

31.7 

42.4 

.  i7i 

0.3 

12.9 

18.0 

20.6 

39.6 

24 

0.0 

13.9 

19.3 

31.7 

42.4 

22 

+0.8 

12.9 

18.0 

29.5 

39.4 

Poflitian  angle  of  satellite  2>*-p>+(P— Po). 
AptMffent  distance  of  satellite  t-  J^  • 
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APPABENT  OKBIT  OP  TfiB  SATELLITE  OP  NEFTDKB  AT  DATE  OF  OPPOSITION, 
JANXJAItT  30,  1920,  AS  SEEN  IN  AN  INVEBTING  TELESCOPE. 

South 


North 


GHEliirWICH  MEAN  TIME  QP  CtEBATEST  ELONGATION. 


d   h 
Jan.  6  20.4  E. 

8  i9.0  W. 
11  17.6  E. 
14  16.1  W. 
17.14.6  E. 

d  ii 
Mtt.  10  12.7  E. 
13  11.2  W. 
16  9.8  E. 
19  8.4  W. 
22  6.9  E. 

d'  h 
May  14  :  4.4  E. 
17  1  3.0  W. 
20 :  1.6  E. 
23  0.0  W. 
26  22.6  E. 

d  h 
Aug.  27  21.9  £. 
30  20.4  W. 
Sept.  2  18.8  £. 

6  17.3  W. 

8  16.8  £. 

d   h 
Oct.  31  12.6  E. 
Nov.  3  11.1  W. 

6  9.6  E. 

9  8.1  W. 
,  12  6.6  E. 

20  13.2  W. 
23  11.7  E. 

26 10.3  w: 

29  8.9  E. 
Feb.  1  7.4  W. 

26  6.4  W. 

28  4.0  E. 

81  2.6  W. 

Apr.  3  1.1  E. 

6  23.6  W. 

28  n.O  W. 

31  19.6  £. 

June  3  18.0^. 

6  16.6  E. 

9  15.0  W. 

1 

11  14.2  W. 
14  12.7  E. 
•   17  11.2  W. 
20  9.7  E. 
23  8.1  W. 

IP  6.1  W. 
18  3.6  E. 
21  2.1  W. 
24  0.6  E. 
26  23.2  W. 

4  6.0  E. 

7  4.6  W. 
10  3.1  £. 
13  1.7  W. 
16  0.2  E. 

8  22.2  E. 
11  20.7  W. 
14  19.2  E. 
17  17.8  W. 
20  16.3  E. 

12  13.4  E. 
16  11.9  W. 
18  ao.4  E. 
21  8.9  W. 
24  7.4  E. 

26  6.6  E. 

29  6.1  W. 

Oct  2  3.6  E. 

6  2.1  W. 

8  0.6  E. 

29  21.7  E. 
Dec.  2  20.2  W. 

6  18.8  £. 

8  17.3  W. 
11  16.8  E. 

18  22.8  W. 

21  21.4  E. 

.  24  19.9  W. 

27  18.6  E. 

Max,  1  17.0  W. 

28  14.8  W. 
26  13.3  E. 

29  11.9  W. 
Kay  2  10.4  E. 

6  8.9  W. 

27  *  6.9  W. 

30  '  4.4  E. 

July  3  2.8  W. 

6  1.3  E. 

8  23.8  W. 

10  23.1  W. 
13  21.6  E. 
16  20.0  W. 
19  18.5  £. 
22  17.0  W. 

14  14.4  W. 
17  12.9  E. 
20  11.4  W. 
28  10.0  E. 

26  8.6  W. 

• 

4  16.«  E. 
7  14.1  W. 

8  7.4  t:. 

11  6.9  W, 

11  22.3  E. 

26  16.6  E. 
28  14.0  W. 

29  7.1  E. 
32  6.6  W. 

In  the  above  diagram  the  central  circle  repments  the  planet. 
The  aideieal  period  of  the  satellite  of  Neptune  ia  b^  21^.044. 
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PHBNOMBKA,  1990- 


GREENWICH  HBAN  TQCB, 


PLANETARY  CONFIGUEATIONS. 


Jan. 


Feb. 


Mar. 


Apr. 


d  h  m 

310  - 

6  6- 

7  6  36 
7  16  38 
9  13  41 

1217  9 
1315  - 

1611  - 
17  137 
19  20  36 

23   640 

3020   - 

218   - 

316   0 

3  2132 

5  8- 
520  > 
5  2114 
922  8 
1318   - 

1612  5 
19  16  27 
2013  56 
21  2  - 
2420   - 

25   9   - 

2716   - 

2910  - 

123  84 

2  044 

311  - 

4  3  5 
817  26 
9  22   - 

W17   - 

1216  - 
1412   - 

17  21 57 

18  4   2 

19  20   - 

19  22  52 

20  9  69 
2017  - 
29  4  18 
29   5   9 

8020   - 

81   710 

17- 

3  4- 

316   - 


0      in  PerihelioBu 

($WC V  +  511 

611^ 3<  +  6  12 

6kC h+T    9 

6S(i ^^+4  52 

$      in  Aphelion. 

69C 9+0    3 

<JSC 5-543 

<JSC S-6    4 

<$ic xV  +  5  s 

6'U€ a(  +  »  8 

6^90  Superior. 
S      Greatest  Hel.  Lat.  S. 

<JhC h    +7    7 

4<fC <f+S48 

<J5S 8-1   0 

d9C 9-A   4 

<5SC §-558 

69€ »  -541 

?      inft 

9      intS 

9      in  Perihelion. 

(JVC V  +  5  10 

43/C 34+6    9 

9      Greatest  elong.  £.  18  12 

6k(L V  +  7  10 

6d(L <f+3    7 

{f      Stationary. 

9      Gieatest  Mel.  Lat.  N. 

6VV  '-, V  +^58 

S      Stationary. 

<J9C 9  -6  18 

6^€ §-5  59 

dSC ..8  -030 

Q  eaten  Vi  Spring  com. 

<J9S T-0  21 

67ll 3t  +  «  1« 

<JVC V  +  5.20 

9      in  Aphelion. 

(JbC h   +7  18 

5      Stationary. 

8      int5 

y.      Stationary. 


Apr. 


May 


June 


d  h  m 
414  - 
.  420  35 
1310  - 
1416  6 
16 12  48 

1618  - 

17  026 

18  23  - 
1916   - 

20  21   - 

22  6  - 
2510  24 
2510  59 
2711  2 
2717  - 

28  22  - 

29  6  - 

1  954 

2  -  - 
319  - 

7  0- 

12  2  46 

13  5  - 

16  21  2 

17  -  - 

17  143 
2217  26 
2219  - 
22  22  21 
24  17  2 

2514  - 

26  6  - 
2617  - 
2710  - 

27  14  - 

28  412 
113  - 
2  8- 
616  - 
810  50 

10  1  - 
151711 
1712  - 
17  17  18 

19  3   8 

19  14  13 

21  2  37 
21  5  40 
24  15  43 

2   - 


<i89 
4<rc 

<ilc 
69C 


in  Aphelion. 


8      Greatest  elons.  W.  27 1 

69C 9-51 

V      StAtionary. 

6VV 


-   3f  +05 


Greatest  Hel.  Lat.  S. 

V  +5 

2C  +«^ 

Ij    +73 

nearest  ®. 


<f   +  2fi 

Tot.  ed.  vis.  at  Waak. 
Greatest  Hel.  Lat.  & 


6%€ 

($89 

rf9C 

0 

<$8C 

6VC 

8 
671C 


Stat&onaiy. 
•  ©  —  • 

!!!;.'!  !  r  9  -18 

Par.ed.iavia.  mt  WadL 


-«5 


inft 


w 


-OS 

+  6r 

+  62 
+  711 


d  8  Q  Superior. 


in  Peiiheliofii. 
intS 

<f   +  2  M 

Statioaary. 

inS2 

Greatest  Hel.  Lat.  N. 

S  -6  » 


d  9C 

9- 

(58C 

dWC 

(J3tC 


Statioaaiy. 


9  4-SS 
9  +6S!| 


3<  +6B 

h  +7  1 

enters  29,  Sttnuner  cob. 

^  +0« 

Gfetttost  ekmg.  B«  ft  41 


PHENOMENA,  1^0. 
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GREENWICH  MEAN  TIME. 


PLANETARY  CONPIGURATIONS. 


une 
'uly 


Aug. 


Sept. 


d    h  m 
30    3   - 

3  8- 

4  0- 
51613 

10  d  - 

12  6  - 
1616   S 

16  1149 
1614  49 

17  9   8 

1815  40 

21  6   - 

22  16  - 
2218  5 
2619  - 

27   0  - 

3018  ^ 

12014 

312  - 

313  - 

518  -^ 

8  6- 

12   0  - 

12  9  8 

13  246 

14  520 
1413  - 
1416  28 

15  6  51 
1818   - 

20  6  54 

21  6  - 
2121   - 

22  8  - 

23  9   - 

2619   - 

29  0  41 

3116  - 

215  - 

712  - 

8  2- 
814  - 
913  23 

11  1  0 
1122  20 

12  11   7 

13  Id  32 
18  3  31 
22  20  29 
25   6  48 

36097**- 


»     iiit5 

6  90  Buperior. 

?ia  ApheUon. 
C 

$      in  Aphelion. 


S  -^560 


5 


StatdomMy. 


9 

V 
11 


+ 
+ 


5  59 
1  18 

5  15 

6  6 


C .  .  ^2   +  6  41 

in  Peiihelion. 

6^7 ,  5  -  6  10 

6<a cP^048 

i'^Q  Inferior. 


69V 
9 

<5SC 
6VQ 
D«fO 

69V 

9 
(^9C 
6V^ 


..-;....    9    +   1  19 

GrMtert  Hel'  Lat.  6. 
S  -  5  42 


Stotionary. 

...!....  9  +  0  39 
Greatoet  Hel.  Lat  N. 

9  -h  3  23 

V  +  6  14 


6%€ 2t+  5  56 

9      Greatest  elong.W.  18  44 

69  C 9  +  6  23 

6hC l2   +  6  22 

5      in  ft 

6dC <f-2  42 

6iV ..»+0  32 

6X0 

6  9h 9  -0  28 

9      in  Perihelion. 

rfSC S  -6  41 

(5SS :  ?   +0  57 

$      Greatest  Hel.  Lat.  N. 

6kQ 


(55b 
d9Q 
6V(i 
6V(i 
6k(i 


Superior. 


5  -  0    6 


+ 
+ 
+ 


5 
5 
6 


19 
47 
10 


9C 


1920— 


enters 


.  .  5   +  5  17 
.  .   9   +  3  24 
.  .  d*  -  4  30 
Autumn  com. 
.  .  §  -  5  47 


d  h  m 
Sept.  26  3  - 
Oct.  6  8- 
62130 
7  2- 
818  89 

912  24 
13  6  55 
1$  19  10 
17  6  3 
22  14  37 


2422  - 
2617  - 
27-  - 
3112  - 
3   3  38 


Nov. 


Dec. 


5  6- 
5  916 
523  - 
523  55 

10  -   - 

1012   - 

11  048 
11  2  - 
13  445 
1418  - 

151^  6 
1518   - 

15  23   - 

18  23  13 

19  8  - 

23  21  - 
2422  - 
25  4  - 
2915  - 
30   9^46 

2  20  49 
222   - 

3  0- 
3  858 
8   3  34 

* 

949  - 
1318  25 
1418  6 

16  5  - 

16   7  36 

211517 
23   2  - 

2717  49 
30  6  5 
361051 
3117   - 


5       in?5 

$      in  Aiplieliaii. 

(JVC .  f  +  526 

9      inW 

6V(L y  +  539 

6h(i l2    +  6    2 

<J?C f  -2  32 

<59C 9  -  1  22 

6dC cf-556 

rfSC  ........  S  -552 

tf  Gyefttest  doBgu  K    24  8 

9  Oieategt  He!.  Lat.  S. 

C  Tot.  eel.  invis.  at  Wash. 

S  Greatest  Hel.  Lat.  S. 

6VC V  +  529 

9      StaUpnary. 
(jiC 3(+580 

6h(i h  +5  57 

0      ?ar.  eel.  los.  at  Wash. 

9      imA^hel&m. 

69  a S  -  316 

fStntiflwary. 
C  . 9  -  5  85 

9      inft 

<5<fC <f-644 

3  50  Inferior. 

f      Stationary. 
C @  -  6  49 

$      in  PerilMlfoli. 

nS0 

$      Stationary* 
<j      in  Perihelion. 
$      Greatest  Hel.  Lat.  N. 
(JVC  .....*...  V  +  624 

(jiyC  ..-:..,<  a^  +  5  19 
9      Gn^JMt  H«i.  Lat.  S. 
$      Gmtoflftelo^g.  W,  20  30 

(jSC  ....  ;,..!>  +560 

(J8C 8+0  2 

niiQ 

<J9C  ; 9-727 

(J<rf .  .  <f  -  6  85 

D*0 

<j|C §-536 

*  * 

0      enters  Vf,  Winter oom. 
S      intJ 

(JVC  ........  V  +5  15 

6'U(L 3(  +5   7 

(JbC h   +5  40 

0     in  Perihelion. 


43 


674 


OBSBRVATOBIBS,  1920. 


No. 

PSaoe. 

Latitade. 

RedootioD 
toOeooeo- 

trie 
Latttude. 

AUI- 

tudo 

(JMcrt). 

1 

LoDgltada 

from 
Qrenwloh. 

lUdoD- 

Groen. 

wMito 

U)eal 

8.T.M.N. 

1 

2 
3 

4 
5 

Abbadia,  Ennce      .    . 
Adelaide,  S.  Aurtralia  . 
Adelaide.  S.  Auatnlia  . 
Albany,  N.Y.     .    .    . 
Albany,  N.Y.     .    .    . 

+43  22  52.2 
-84  55  38.00 
-34  55  37.4  c 
+42  89  12.7  a 
+42  39  49.50 

-11  84.4 
+10  52.4 
+10  52.4 
-11  33.1 
-11  33.1 

69 
41ft 

•  .  . 
70  « 
52 

9.999817 
9.999526 
9.999523 
9.999636 
9.999335 

h  m      8 
+  0    7   0.1 

-  9  14  20.070 

-  9  14  20.17  c 
+  4  55   7.120 
+  4  54  59.970 

+     l!l5 

-  91.06 

-  91.06 
+  48.48 
+  48.46 

6 

7 

8 

9 

10 

Akiere,  Algeria   .    .    . 
All^eny,  Fa.     .    .    . 
Allegheny,  Fa.     .    .    . 
AmheiBt,  Maas.    .    •    . 
Amherst,  Maas.    .    .    . 

+36  47  50 
+40  2$  58.1  d 
+40  27  41.6 
+42  21  56.5  < 
+42  22  17.1  / 

-11   6.7 
-11  26.7 
-11  26.6 
-11  32.5 
-11  32.5 

842 
570  « 

... 
110  « 

... 

9.999501 
9.999411 
9.999387 
9.999346 
9.999338 

-  0  12   8.38 
+  5  20   5.38<( 
+  5  20   2.93 
+  4  50   5.93  c 
+  4  50   4.67  / 

-     1.99 
+  62.58 
+  52.58 
+  47.66 
+  47.66 

11 
12 
13 
14 
15 

Ann  Arbor^Mioh.    . 
Appleton,  Wis.    •    .    . 
Arcetri,  Italy  .... 
Arequipa,  Peru    .    .    . 
Armagh,  Ireland  .    .    . 

+42  16  48.7  « 
+44  15  89.2  0 
+43  45  14.4 
-16  22  28.0  h 
+54  21  12.7  c 

-11  32.3 
-11  35.4 
-11  34.9 
+  6  15.2 
-10  59.6 

2820 
242 
184 
2451ft 
61  c 

9.999860 
9.999807 
9.999316 
0.000052 
9.999040 

+  5  34  55.270 
+  5  53  35.92f 
-  0  45   1.30 
+  4  4611.73ft 
+  0  26  35.4   c 

+  55.02 
+  58.00 
-     7,40 
+  47.02 
+     4.37 

16 
17 
18 
19 
20 

Athena,  Greece    .    .    . 
Baltimore,  Md.    .    .    . 
Bambeig,  Bavaria    .    . 
Barcelcma.  Spain      .    . 
Beloit,Wi0 

+37  58  19.7  i 
+89  17  52.0  i 
+49  53    6.0  c 
+41  25  18 
+42  30   8.4 

-11  14.3 
-11  21.5 
-11  26.0 
-11  30.0 
-11  32.8 

107  < 

36i 

290c 

420 

•  •  • 

9.999456 

9.999167 
9.999391 
9.999335 

-  13453      * 
+  5   6  29.1   S 

-  0  43  33.57  c 

-  0   8  28.0 
+  5  56    7.4 

-  15.69 
+  50.35 

-  7.16 

-  1.39 
+  58.50 

21 
22 
23 
24 
25 

Beieedorf ,  Oennany     . 
Bertelejs_Cal.     .    .    . 
Berlin,  Pmana 
Berlin,  PtiuBia    .    .    . 
Berlin,  PknaBia    .    .    . 

+53  28  46.2 
+87  52  23.6 
+52  30  16.7  Jt 
+52  31 13.1 
+52  81  80.7 

-11    6.1 
-11 18.7 
-11  12.5 
-11 12.4 
-;il  12.4 

85 
97 

47  ft 

•  .  . 

9.999060 
9.999458 
9.909065 
9.999061 
9.999081 

-  0  40  57.74 
+  89   2.82 

-  0  53  34.80ft 

-  0  S|3  34.41 

-  0  53  27.40 

-  6.73 
+  80.34 

-  8.80 

-  8.80 

-  8.78 

26 
27 
28 

29 
30 

Beriin,  Ftuflria    .    .    . 
Berne,  Switiaerland  .    . 
Beeanpon,  France    .    . 
BiiT  Oaatle,  Ireland 
Bloonungton,  Ind.   . 

+52  29   7 
+46  57   8.7 
+47  14  59.0 
+53    5  47 
+39   9  56    d 

-11  12.6 
-11  34.2 
-11  33.7 
-11    8.7 
-11  20.8 

88 
573 
312 

56 
238  <t 

9.999084 
9.999260 
9.999235 
9.999071 
9.999435 

-  0  53  54.2 

-  0  29  45.700 

-  0  23  57.13 
+  0  31  40.9 
-K6  46   5      d 

-  8.86 

-  4.89 

-  8.93 
+    5.20 
+  56.85 

81 
82 
83 
84 
85 

Bogota,  Colombia     .    . 
Bombay  (Colaba),  India 
Bonn,  nruaBia      .    .    . 
Boideaux(FIoirac),France 
BortoQ,  MasB.      .    .    . 

+  4  35  55.2  e 
+18  53  86.2  e 
+50  43  45.0  ft 
+44  50   7.2* 
+422058  • 

-  150.8 

-  7   6.1 
-11  22.3 
-11  35.6 
-11 88.5 

2634 
14  c 
62< 
78 
81" 

0.000170 
9.999849 
9.999130 
9.999281 
9.999341 

+  4  56  23.5 
-  4  51  16.72  « 
-0  28  23.17ft 
+  02   5.610 
+  4  44  19.1  « 

+  48.69 

-  47.85 

-  4.66 
+    0.34 
+  46.71 

86 
87 
88 
89 
40 

Beaton,  MaflB.       .    .    . 
Bothkamg^  PrtMaa  .    . 
Bremen,  Germany   .    . 
Bredan,  SVwMia  .    .    . 
Brisbane,  Qaeenflland  . 

+42  21  82.5 
+5412   9.6» 
+58   4  36 
+51    6  55.8  ft 
-27  28   0.0 

-11  82.5 
-11   0.8 
-11   8.8 
-11  20.4 
+  9  28.8 

48 
82« 

•  •  . 
147* 

•  •  • 

9.999342 
9.909042 
9.999067 
9.999126 
9.999691 

+  4  44  15.0 

-  0  40  31.02» 

-  035  15 
-18   8.72ft 
-1012    6.17 

+  46.70 

-  6.66 

-  5.79 

-  11.20 
-100.65 

41 
42 
43 
44 

45 

BnuBela  (Ucde),  Belgium 
BruaaelB,  Belgium    .    . 
Budapest,  Hungary 
Cambridge,  England     . 
Cambridge,  Maas.     .    . 

+50  47  55.50 
+50  51 10.6  c 
+47  29  84.7  c 
+52  12  51.6 
+42  22  47.6  o 

-11  21.9 
-11  21.7 
-11  38.2 
-Jl  14.3 
-11  32.6 

105O 

•  •  • 
181c 
28 
24 

9.999131 
9.999123 
9.999217 
9.999091 
9.999340 

-  017  26.050 

-  0  17  28.02  c 

-  1  16  15.3   c 
-00  22.75 
+  4  44  31.05» 

-  2,86 

-  2.87 

-  12.58 

-  0.06 

+  46.74 

46 

Cape  of  Good  Hope  .    . 

-33  56    3.5P 

+10  48.6 

18  ]> 

9.999548 

-  1 13  54.76  J> 

-  12.14 

• 
b 

c 

Ifvldin  dreto. 
Standard  btfomeUr. 
Tnailt  tDBtranml. 
Tranttt  inatnuMnt  pte. 
Ontar  of  larga  dome. 
Ontcr  of  dome  tower. 

fCcBtctofdoma 
kTranaltptar. 
<Cctola8jiigroi. 
/Center  01  Instni 
ftCeatentfoboer 

• 

snmtboiiai. 

vatcrj. 

u^room. 

•  Foot  of  I 
«  Cube  of  < 

•  Dome  of 
9  8-ln.mei 

killar  of  7<iii.  eqoatc 

'8%!eqaailorlia. 
Mknclrele. 

wm. 
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Anttaorlty  for-^ 


Ko, 


tatitode. 


1 
2 

3 

4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
16 

16 
17 
13 
19 
20 

21 
22 
23 
24 
25 

26 
27 
23 
29 
30 

31 
32 
33 
34 
35 

36 
37 
33 
39 
40 

41 
42 
43 
44 
45 

46 


Xet  Oh9,  A9tnn.,^TUxtXite,  1907. 
Letter  ftom  Govt.  ABtrODomer,  1913. 
li0tt«rfrom  Qovt.  AstroDomer,  1913. 
Letter  from  Director,  19i3. 
Letter  firooti  Bliector,  1913. 

Li$  Ob9.  A8lron.f  BrazeOes,  1907. 
PuhUeaHon*  ci  Obs. ,  1909. 
Letter  from  Dlreotor,  1397. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

PuhUeathn»  of  Obe.,  1915. 
See  footnote  (^). 
Pubbl  MVOsserv.,  1900. 
Harvard  AnnaUy  1908. 
Arma^  Ottalogue  cfStan,  1810. 

Annaks  de  VObs.,  1910. 
Letter  from  DiKctor,  1913. 
Letter  from  Director,  1913. 

L«$  OBff.  ilKronM  BrnxeDeB,  1907. 

Letter  from  Director,  1897. 

Letter  from  Director^  1913. . 
Letter  from  Director,  1897. 
Astron.  Nath.,  Nr.  3545, 189S. 
Letter  from  Director,  1913.  • 
AUrtm,  NaOi.,  Nr.  3170, 1893. 

Xet  Oh$.  Attrtm.,  BrasMta,  1907. 
Berlmer  Jahrbuch* 
AMtnm.  Naeh,,  Nr.  2805, 1837. 
Biitiflh  NauHdol  Almanac, 
Letter  from  Dizectdr,  1913. 


Letter  from  Directof , 
Letter  from  Director, 
Lett^  from  Director, 
Letter  from  Director, 
Letter  frcMn 


1913. 
1913. 
1913. 
1897. 
1909. 


Letter  froni  Dfrector,  1895. 
Btob,  tu  Bathbampf  187$. 
Attrm.  Nach.,  Nr.  15, 1822. 
Letter  from  Director,  1897. 
Britiflk  NauHctd  Amanae. 

Letter  from  Dfrector,  1913. 
AnnakiderObi.,  1967. 
A$tron.  Naeh.,  Nr.  2752, 1886. 
Letter  fr^m  Director,  1879. 
Harvard  Annah,  |L837. 


Losgltiide. 


Let  Obt.  Astnm.,  BrozeDtt,  1907. 
Letter  ttam  Qovt.  Astronomer,  1918. 
Letter  from  Oovt .  AstraDomer,  1918. 
Letter  from  Director,  1913. 
Letter  frem  Director,  1913. 

Atirm.Naoh.,  Nr.  8993, 1906. 

^MfHcaHoM  of  Obs.,  1909. 

Letter  from  Directcnr,  1^. 

Letter  from  Director,  1913. 

Letter  from  Director,  1913. 

PtiblUxiH(m$  of  Obe.,  1916. 
See  foolaiote  (^), 
Attron.  tfaeh.,  Nr.  3993, 1906. 
Harvard  ATWuds,  1903. 
Arma^  CUatogfu<if8$tr$,tB40. 

Letter  fr*om  Director,  191^. 
Letter  from  Director,  1913. 
Astrm.  N&ai.y  Nr.  3998, 1906. 
Le$  Obt.  Aitnm^  BrnzeDes,  1907. 
Letter  from  Director,  1897. 

Astron.  Naeh.y  Nr.  8993|  1906. 
See  footnote  (<>). 
Attrtm.  Nat^.,  W.  3993, 1906. 
Letter  from  Director,  1913. 
Aaron.  JVM.,  Nr.  3170, 1898. 

Zm  Oft».  Attnm.,  BnuceBee,  1907. 
AMtron.  NaOi.y  Nr.  3202, 1893. 
AUron.  Nach.y  Nr.  2805, 1887. 
BiitLah  Nautioal  Almanae. 
Letter  from  Director,  1913. 

.  Letter  from  Director,  1913. 
'  Letter  fr^m  Director,  1913. 

Astrm.  Nach.,  Nr.  3993, 1906. 

Annaia  d4  VOhi.,  1886. 

Letter  from  Director,  1909. 

Letter  from  Director,  1896. 
Letter  from  Director,  1918. 
AUran.  NaOi.,  Nr.  15, 1822. 
AMtnm.  Naeh.,  Nr.  8998, 1906. 
«  Biiful^  NautUal  Almanac. 

Letter  fhnn  Director,  1918. 
Letttf  fK>m  Director,  1913. 
Attrtm.  Nach.,  Nr.  2762, 1886. 
Letter  from  Director,  1879. 
U.  a.  C.  •ni  d.  B.  Report,  1897. 


DeeoriptioD. 


Ctpe Oim.  0$Motfu cf  Start,  18tt.     I  Jfimlklr  iMut, B.A.8., Nbv.  1908. 


Obs.  I^uis  Aeed.  of  Bel.,  Hendaye. 
Govt.  Obe.,  sittoe  1834. 
Govt.  Obe.,  beforo  1884. 
Dudley  Obe.,  since  189S. 
Dadley  Obe.,  be6m  1893. 

AtBooCilMi.  OMOl».9r.88.,8*E. 
•  Obs.West«m  UiiiT.<irPa.,8l]ice  1906. 
Ob8.Weeteni  Uiifv.orPlL,1)«ibre  1905. 
Amherst  OoBbge  Obs.,  si&os  1908. 
Ltnnnence  Obs.,  beiore  1903. 

DetnAt  Obe.,  Dnhr.  of  Blidi. 

Underwood  Obs^,  Lawrettos  College. 
Royal  Obeervatory. 
Branidi  of  Harvard  QcSl.  Obe. 
Armagh  Obearvatery. 

«  National  Obeerraitory . 
Jobns  Hopidna  Umv.  Obe. 
Remeift  ObflenrHtery . 
lUra  Obs.,  Aeed.  of  Sol.  end  Arts. 
Smith  Oba.,  fieldt  GoUege.* 

AmAuff  Obe.,  dncB'WUd. 
Studemr  Obs.,  Univ.  of  Gal. 
Royal  Obe.,  nnce  1885. 
Royal  Obe.,  before  1885. 
Urania  Obearvatory. 

Treptow  Obeervatoy. 
Obeerv8(tory,  Cantonal  Umv. 
National  Observatory. 
Private  Obe.  el  Earl  of  .Roese. 
Kirkwood  Oba.,  Unsr.  of  Ind. 


National  Obeervatory . 
Government  Observatory. 
Royal  Observatery. 
Obe.,  Univ.  of  Bordeaux. 
Baston  Ualv.  Obs.,  slBes  1908. 

BestoB  Univ.  Ob8.,'b9tee  1908. 
Obe.  of  Herr  von  Bftiow. 
Formeiiy  Olber'sObs. 
Rc^al  Univeiaity  Obs. 
Bfisbaae  Observalory. 

Royal  Obs.,  sfaicar  1891. 
Roval  Obe.,  beiore  1891. 
UniveNity  Obsur  vntoi  jf . 
Uniyersil^  Observatory. 
Harvatd  GoHege  Obe. .  * 

Royal  Obeervatory^ 


•  Name  of  Westita  UiiIt.  of  Fa.  ebanged  in  1908;  uoer  the  t7niT.  of  PSttsbnrsh. 

b'FnofeuimM  Pcptrt,  Oorpt  of  Eroi^miun,  U.  8.  A .,  1882. 

«  Old  merldJan  circle  V.A  8.,  0*.l  w.  of  Cerole  Syiuiros. 

'  PfiMkalfofM  of  M«  ^ffroiMmJcal  9oeMr  ^<1^  iM/ic,  No.  10^ 

-4  with  the  new  value  of  tlis  leoi^tado  of  Sydnsy. 
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47 
48 
49 
50 
61 

52 
63 
54 
55 
56 

57 

58 
59 
60 
61 

62 
63 
64 
65 
66 

67 
68 
69 
70 

71 

72 
78 

74 


77 
78 
79 
80 
81 

82 
83 
84 
85 
86 

87 
88 
89 
90 
91 


92 


PIttM. 


Oarioforte,  Saidini*  . 
Gfttania,  indly  .  . 
Gharkow,  Rufloa .  . 
Ghariottesvilie,  V».  . 
GhicagjOyUl.    .    .    . 


\f  Norway 
GuLcinnad,  Ohio .  , 
Cinciimati,  Ohio .  , 
GlevelaDd,  CNbio  .  . 
Clinton,  N.  Y.     .    . 


C6imlns,TortagiJ    .    . 
Columbia,  Mo. 
ColumbuB,  Ohio  .    .    . 
Copenhagen,  Denmark . 
Coraova,  Aig.  Rep.  .  . . 


Ty  Austria  •  .  . 
Daneig,  FhttBia  .  •  .  . 
Dehia  than*  India    . 

Denver.  Colo 

De0  MomeB,  Iowa 

BaqMft  (Juiiew),  Rna^ 
DreadeUt  SiucoBy 
Dubluiy  Lrelaiftd  .    . 
Don  Ecfat,  Scolland 
Diuhaim,  England    . 

Dnenldorf  9  Prania  . 
Bdmbmqgh,  BcoiUmd 
Edinbnini,  Scotland 


75  Elmiia,  N.  Y. 

76  ETanatOQ,  HI. 


Fkjptaff,  Alia.    . 
<3aitlmBbnig,Md. 
(xenflnra^  N.  X. 
Oensva.  Bwitsef land 
Geftoai  Italy   .    . 

€kwi90towii,  D,  C» 
€Ma40Dw,  Mo.  .  , 
Gla^ow,  Seofcbttd 
Goiha,  Getmaay  . 
Gctha,  Qennany  . 

Uottuisan.  inniaaia 
GveeBcastle,  lAd. 
Greenwich/  Eni^d 
fiaMbug,  Germany 
Haibmg,  Germany 

HanovaTt  N.  H.  .    . 


•  Zwlthtdlawopi. 

ft  Tnmlt  tnfltniiiMDt. 

•  Mwldlun  dreto. 

•  BtrooMtar  In  meridian  roOQL 
«  Otntar  of  larga  dome. 
/CantarofdooM. 

9  Zaolth  telflBOope  pier. 


latitude. 


ff 


+39  8  8.9  a 
+37  30  13.2  ft 
+50  0  9.9  c 
+38  2  1.2 « 
+4150    1.0 

+50  54  44.0  « 
+39    819.8/ 
+39   6  26.5 
+41  80  14.5  tf 
+43    3  17.0 

+4a  12  24.5 
+38  56  51.7* 

+89  59  60.4  ft 

+55  41 12.6 
-31  25  15.5 1 

+60   3  62.0  c 
+54  21  18.0 
+30  18  51.8  I 
+39  40  36.4  f 
+4136   0 

+68  22  47.2  « 
+51    2  16.8 
+68  2$  18.1  c 

+57    9  36 
+54  46   6.26 

+61 12  25.0  0 
+55  55  30.0  c 
+55  57  23.2  9 
+42   6  25 
+42   3  33.4 

+86  12  aO.6 
+39   8  13.2a 
+42  62  46.2 
+46  11  69.3  c 
+4425   91.3c 

+38fi4  26u7/ 
+39  13  45.6 
+66  52  42.8  c 

+60  56  37.9  • 
+60  56  -4.4  ft 

+61  81 48.1  < 
+39  38  46.6  c 
+61  28  36.2  « 
+63  33   6.0 
+53  32  51.3  * 


RedocCloo 
toGaooen- 

trie 
Latltuda. 


// 


-11  20.7 
-11 11.4 
-11  25.5 
-11  14.6 
--U  3X.2 

-10  4.6 
-11  20.7 
-U  20.6 
-U30.2 
-11  33.9 

-11  26.6 
-U  19.7 
-11  24.7 
-10  46.6 
+10  18.0 

•^U26.2 
-10  50.6 
-10  5.3 
-11  23.3 
-11  30.6 

-10  22.1 
-U  20.8 
-11  6.7 
-10  34.8 
-10  66.4 

-11 19.9 
-10  46.5 
-10  46.2 
-11  31.9 
^U31.8 

-la  64.7 
-11  20.7 
-U  83.6 
-U  36.2 

-U  36.6 

•-11 19.6 
--U  21.1 
-10  46.9 1 
-11  21.2 

^U  1«.9 
-U  231 
-11 18.6 
^U  6.6  J 
-U  66 

-11  34.8 


Atti- 
tuda 

(JMer«). 


18  fl 
49  ft 

259  « 


25c 

247/ 

■ 

•  •  . 

2159 

276 

'99 

225< 

233* 

14 
434* 

221c 
3 

681  < 
164#» 
296 

67  c 
121 

86  c 
141 
107» 

460 
134  P 

106  r 

175 

22101 

165 
152 
407C 

105 

47 
227 

5S» 
322|c 

360ft 

161  < 

262ic 

49  c 

25 

30* 

183 


+43  4215.3 

ATfneHpto. 
i  OlmmviAoey  bench  marJc. 
/  Centff  o(  obevvatory. 
t  Old  nuBcidiaft  dnte. 
I  Floor-levfll  d  s«K  8eot<»ipiU»r. 

•  Main  floor. 

•  Barometflr  in  transit  room. 


ilneiu£ti§ 

w66WNiw^« 


9.999421 
9.999464 
9.999153 
9.999465 
9.999362 

9.998908 
9.9^437 
9.999421 
9.999376 
9.999340 

9.999440 

V.vUifH4 

9.999006 
9.999634 

9.999167 
9.999036 
9.999676 
9.99951S 
9.999378 

9.998946 
9.999126 
v*9990oo 
9.998979 
9>999033 

9.999117 
9.999007 
9.998996 
9.999345 
.9.999368 

».999667 
9.999431 
9.999336 
9.999268 
9.999293 

9.999433 
^.999003 
9.999142 
9.999146 


OrMnwidi. 


9.999426 
9;999110 
9.999057 
9.999068 


h  m  8 
-0  33  14.9  a 
-1  0  20.70  ft 
-2  24  55.75  c 
+5  14  5.33 « 
+6  50  26.84 

-0  42  53.50  c 
+5  37  41.40/ 
+5  37  59.00 
+6  26  25.86  9 
+5    1  37.45 

+0  33  43.1 
+6    9  18.33  * 
+5  32    2.60* 
-0  50  18.69  i 
+4  16  48.22  * 

-1  19  60.27  c 
-1  14  39.6 
-5  12  11.76  I 
+6  59  47.72  c 
+6  14  30.56 

-1  46  53.22c 
-0  64  54.74 
+0  25  21.1   c 
+0    9  40.0 
+0    6  19.75  ft 

-0  27    2.690 
+0  12  44.22  c 
+0  12  43.05  g 
+5    7  13.90 
+6  50  42.3 

+7  26  44.68 
+5    8  47.73 
+5    8    1.00 
-0  24  36.61  c 
-Q  36  41.^  c 

+6   8  18^26/ 
+6  11  18.08 
+0  17  10.55  c 
-0  42  50.51  o 
-0  42  65.09  ft 


wMiU 


8.TJftJf. 


46l22« 

+5  47  24.36  c 

0    0   O.OOc 

:-0  39  63.60  c 

-0  39  53.46* 


-  5.46 

-  9.91 
^23.81 

+51.60 
+57-57 

-  7.05 
+55.48 
+55.52 
+53.62 
+49.56 

+  5.54 

+60.67 
+54.55 

-  8.26 
+42.19 

-13.12 
-12.26 
-51.29 
+68.96 
+61.52 

-17.66 

-  9.02 
+  4.16 
+  1.59 
+  1.04 

-  4.44 
+  2.09 
+  2.09 
+60.47 
+57.61 

+T3.39 
+50.73 
+50.60 

-  4.04 
--  5.86 

+50.65 
+61.00 
+  2.82 

-  7.04 

-  7.06 

-  6  J3 
.  +67.07 

0.00 

-  6.66 

-  6.66 


9i)99317 1  +4  49    8,02      +47^ 
«  Standard  baromater. 


« l^oiat  midway  bttwaen  transit  instni- 

.   ment  and  mural  cirde. 
r  Floor  of  mabi  building. 
•  Floor  of  meridian  oirele  room. 
t  Position  of  uMridianoirolo  boforalSSS. 
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No. 


Authority  for— 


Latftud*. 


47 
48 
49 
50 
51 

52 
53 
54 
55 

56 

57 
58 
59 
«0 
61 

62 
63 
64 
65 
66 

67 
68 
69 
70 
71 

72 
73 
74 
75 
76 

77 
78 
79 
80 
81 

82 
83 
84 
85 
86 

87 
88 


90 
91 


See  footnote  (a). 
Letter  JErom  Director,  1918. 
Annates  dsrOb9.,liM. 
Letter  from  Director,  1918. 
U.  8.  Lake  Survey,  1864. 

A$tr<m,  Nath,,  Nr.  8198, 1893. 
Pu6Koatfcma  of  the  Obs.  ,1908. 
Letter  from  Director,  1897. 
Letter  from  Director,  1913. 
Mtrtm.  Nach.,  Nr.  2668, 1883. 

Eph.  Astron.  de  0>un6ra,1889. 

Trant,  A  cad.  pfSel,  ttfSU  Louitt.  ISM. 

Letter  from  Director,  1913. 
Britklh  Ntmtieal  Almanac, 
RauUatha  del  Obi.,  1887. 

Letter  from  Director,  1913. 
Letter  from  Director,  1897. 

Great  THg.  Sunef^nfln^,  1900. 
Letter  from  Director,  1913. 

IM  Oftt.  Attrvn.t  BmzailcB,  lfN7. 

pyltHSMtbmm  ier  Btenm.t  1911. 
Berliner  JcMnuh. 

Twna.  iZofoZ  IHi&Un  8oe.,  18S9. 
Letterfrom  Royal  AstroDomer,  1997. 
Letter  from  Director,  1913. 

A»trm.  Nath.,  Nr.  €48, 1848. 
Mindhtt  Ihthti,  It.  A.  S.,  1907. 
Monthiff  19MomfR.  A .  B.,  1836. 

Letter  from  Director,  1912. 
Letter  from  Director,  1893. 

Bcitiah  IfmiUM  Ahmmoe, 

See  footnote  («). 

Let  Ohe.  Attren.,  Brozcllw,  1907. 
Memoire  par  J.  Pidoux,  1900. 
Letter  from  Director,  1897« 

See  footnote  (I). 
Astron.  Naek.,  Nr.  2635, 1884. 
FirstGlaiginD  OUaJ^tgue.lfflO, 
LeKXet  from  Director,  1913. 
Letter,  "Dtnelmmw  Ote.,  IMS. 

Asbran.  Nanh.,  Nr.  4438, 1910. 
Letterfrom  Director,  1912. 
Qreenwi^  OheervaHona,  1910. 

Lettv,  Director  new  Obs.,  1913. 
Letterfrom  Director^  1913. 


liongftade. 


92    Letter  from  Dfrector,  1884.       J^etter  fiom  Director,  1894. 


Letter  from  Director,  1913. 

Letter  from  Director,  1913. 

AnndU$d6VOh9.,\¥ii. 

Letter  from  Director,  1913. 

Smithaonisn  Report,  1886. 

AMtrmi.  Naidh.y  Nr.  3993, 1906. 
AMtTcnatMcal  Journal,  1897. 
AMtroMmiM  Journal,  1854. 
Letter  from  Director,  1913. 
AUrtm.  JVocft.,  Nr.  2653, 1888. 

Sph,  Astron,  de  0[nm&ra,1889. 

Trant.  Acad.  afScL  of  St.  LonisABdi, 

Letter  from  Director,  1899. 
Astron.  Nodi..  Nr.  3993. 1905. 
ReeuUados  del  Obs,,  1887. 

Letter  from  Director,  1913. 
Letter  from  Director,  1897. 
Letter  from  Supt.  of  Survey,  1913. 
Letter  from  Director,  1913. 
Lit  Obe,  AetNM.,  BmxeDee,  1907. 

Astron.  Naeh.,  Nr.  3993, 1905. 
Berliner  Jahrbueh. 
Trans.  Ra9al  Irish  Acad.  ,1838. 
Letter  from  Royal  Astronomer.  1897. 
Letterfrom  Director,  1913. 

Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
EdinhuTghObservaiions^  1858. 
Letter  fft>m  Director,  1912. 
Letter  from  Director,  1893. 

Britvii  NaniUcal  Almanac. 
See  footnote  (/). 
Lea  Oh».  Aetnn.,  Braxelles,  1907. 
Astron.  Nach.,  Nr.  3993, 1905. 
Astrm.  Naeh.,  Nr.  3993, 1905. 

See  footnote  (0). 
Waskmgion  ObservaHons, 1977. 

Mbntktif  JToticM.  £.  A.  B.,  1965. 

Letter  from  Director,  1913. 
Letter,  DMctornew  Obs.,  191S. 

Astron.  Nadk.,  Nr.  3993, 1905. 
Letter  from  Director,  1912. 
Greenwid^  Observations,  1910. 
Astron.  Saeh.,  Nr.  3993, 1905. 
'Letterfrom  Director,  1918. 


Deeeflptioii. 


International  Lat.  Obs. 
Royul  Obs.  of  Cfttmla  and  Etna. 
University  Observatory. 
Leander  HcOormlok  Obs. ,  Univ.  Va. 
b  Dearborn  Observatory. 

University  Observatory.         > 
Cincinnati  Obs.,  since  187^. 
Cincinnati  Obs. ,  before  1873. 
Case  Obs.,  Case  School  of  Ai>pl'd  BeL 
IJtehfield  Obs.,  Hamflton  CoHege. 

Univensty  Observatory. 
Laws  Obs. ,  Univ.  of  Mo. 
McMillin  Obs.,  State  Univ. 
Universitv  Observatory. 
National  Observatory. 

Imperial  said  Boyal  Obs. 
Obs.  of  the  School  of  Navigation. 
Haig  Obs.,  Trig.  Sorvey  of  India. 
Chamberlln  Obs.,  tFniy.  of  Denver. 
Drake  Univ.  Obs. 

Imperial  University  Obs. 
c  Baron  Engelhardt's  Obs. 

Dunsink  Obs.,  Trinity  CoDese, 
d  Lord  Crawford's  Obs. 
University  Observatory. 

Muniicipal  Obs.,  BUk. 
Royal  Obs.8lDoe  1805;  Blackfqrd  Hill. 
<  Ro^  Obs.  before  18S6;  Oaltoo  HiU. 
Elmira  College  Obs. 

BembomObs.yNerthWesteni  tJtifr; 

Lowell  Observatory. 
International  Lat.  Obs. 
Smith  Observatory. 
Municipal  Observatory^ 
Hydrographlc  Inatitnte. 

Geoiipetown  Oollege  Obs. 
IComson  Observi^ory.. 
University  Observato^. 
Ducal  Obs.  since  185T. 
Ducal  Obs.  before  1857. 

Royal  Univ^sHy  Obs. 
McKim  Obs.,  De  PanwUniv. 

*  Royal  Observatory. 

*  Hamburg  Obeervatory  before  1909. 
i  Imperial  Afariiie  Obs. 

Shatttiek  Obs.,  Dartmooth  College. 


•JtSfuUaUdet  tntematk/imm  Breltemiletutet,  1000-1908. 

e  Tiansferred  to  Bvanstod.  HI.,  in  1S87. 

cIiBtniiiMnts  treosfened  to  Univ.  of  Kasan  in  1897. 

tf  Instruments  transfened  to  Royal  Obs.  at  Edinburgh  in  180S. 

»Clty  Obs.  slaoe  1896. 

/  RmnUaU  St§  hUenmtionaien  BreU4ndktutea,B9nA  1, 1903. 

f  Based  upon  data  ftrom  the  17. 8.  C.  and  0.  Survey. 

AFSint  orreferaioe  biToMlSR/Tllt.  N.,  I9ft.  W. 

i  At  BergedoBf  sfaioe  1909. 

iTranslt  instromcnt  befoie  1906, 0".5  N.,  0i.M  W. 
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Rcdoo- 

No. 

Plioe. 

Ltttttode. 

RMuetion 
toGMoen- 

trie 
Lstftadt. 

Aiti- 
tiKto 

liUUS'tuiw 
Iran 

tloDfay 

wiehto 
Local 

(JMtrt). 

uUfHtit). 

QfMnwioh. 

8.TJC.N. 

o         /          /# 

/      ff 

h   m     8 

s 

93 

IBMyetfotdf  Fa. 

+40   0  40.1* 

^it  di.8 

•  «  « 

9.999398 

+5    1  12.70 « 

+49.48 

94 

Heidelbeig,  Baden  .    . 

+49  23  55.2  » 

-1127.8 

5676 

9.999198 

-0  34  58.185 

-  6.73 

95 

Heidelbeig,  Baden  .    . 

+49  23  55.7  c 

-11  27.8 

57Q« 

9.999196 

-0  34  52.960 

-  5.73 

96 

Heidelbeig,  Baden  .    . 

+49  24  34.3  <f 

-11 27.8 

126  <i 

9.999168 

-0  34  46.80  (i 

-  5.71 

97 

Hekdngfan,  finland 

+60   9  42a«. 

-la  ijs 

83< 

9.996903 

-1  89  49.10  e 

-16.40 

98 

Hertov,  Hungary    .    . 
Hong  Aong,  China  .    . 

+47  15  47.4 

-11 33.7 

229 

9.999229 

-1    6  24.7 

-10.91 

99 

+22  18  13.2  / 

-  8   7.4 

33/ 

9.999793 

-7  36  41.86  / 

-75.01 

100 

Iowa  City,  Iowa  .    .    . 
Ithaca,  N.  Y 

+4140   0 

-11  30.7 

183 

9.999369 

+6    6    6 

+00.14 

101 

+42  26. 47.3  9 

-11  32.6 

2669 

9.099354 

+5    5  55.99  tf 

+50.26 

102 

Ithaca,  N.  Y.  .    .    .    . 

+^  26  51.4 

-11  82.6 

•  .  ■ 

9^999887 

+5    5  56.47 

+50  J6 

103 

Jamatoa,  Weot  Xndiea   . 

+18  24  61    ^ 

-  6  65.9 

640% 

9.999692 

+5  11  29.48  ^ 

+51.17 

104 

Jena,  Saxe-Weimar  .    . 

+60  55  34.9  * 

-11  21.3 

165  < 

9.999182 

-0  46  20.22  < 

-  7.61 

105- 

Jena,  Saxe-Weimar  .    . 

+50  55  35.8 

-11  21.3 

155 

9.990131 

-^  46  20.31 

-  7.61 

106 

Jena,  Saxe-Weimar  .    . 

+50  56  11.0 

-11  21.3 

174 

9.999182 

-0  46  20.78 

-  7.61 

107 

Johanneabiu^,  Tiaaevaal 

-26  10  54.6  i 

+  9   9.8 

1804i 

V.WvWIv 

-1  52  18.0   i 

-18.45 

106 

Kalocaa,  Hungary    .    . 
Kasan,  Ruaaia      .    .    . 

+46  81  41.7  * 

-11  34.8 

117* 

9.999240 

-115  54.12* 

-12.47 

109 

+55  60  20.0  < 

-10  47.3 

98  e 

9.999007 

-3  15  15.61 « 

-32.08 

110 

Kaaan,  Russia      .    .    . 

+55  47  23.9  < 

-10  47.7 

79  « 

9.999007 

-3  16  29.00  I 

-32.28 

111 

Kew,  England     .    .    . 

+5128    6 

-11  18.5 

10 

9.999108 

+0    1  16.1 

+  0.21 

112 

Kiei ,  Rufoa    .... 

+50  27  10.0» 

-U  23.5 

179  « 

9.999145 

-2    2    0.56  e 

-20UM 

113 

KieL  Prussia  .... 
Kis-KMtal,  Hungary    . 

+54  20  27.6' 

-10  59.7 

62« 

9.999040 

-0  40  35.45  « 

-  0.67 

114 

+47  41  54.8 

-11  32.8 

... 

9.999202 

-1  18  11.7 

-12.85 

115 

Konigsbeig,  Pniasia 

+54  42  50.5  « 

-10  56.8 

24e 

9.999029 

-1  21  58.97  < 

-13.47 

116 

Kremsmunster,  Austria 

+48    3  23.1  < 

-11  32.0 

384« 

9.999220 

-0  56  31.58  « 

-  9.29 

117 

La  Plata,  Aig.  Rep.      . 

-34  54  ai.8» 

+10  52.2 

18  » 

9.999525 

+3  51  44.8  n 

+38.07 

118 

Leiden,  Netherlands    . 

+52   019.8« 

-11 14.6 

6<! 

9.999090 

-0  17  56.15* 

-  2.96 

119 

Leipzig,  Sax<»iy  .    .    . 

+5120   5.90 

-11  19.2 

119  o 

9.999118 

-0  49  33.920 

-  8.14 

120 
121 

Leipsig.  Saxony  .    .    • 
liege,  nelgium    .    .    . 
Li8ban(Tapada),  Poitugal 

+51  20  20.1 
+50  37    6 

-11 19.2 
-11  22.8 

127 

9.999110 
9.999137 

-0  49  29.92 
-0  22  15.44 

-  8.13 

-  3.66 

m 

+38  42  30.5P 

-11 18.5 

95P 

9.999437 

+0  86  44.689 

+  6.04 

123 

liveipool,  Englaiid «    . 

+53  24  4.8 

-11   6.6 

61' 

+0  12  17.33 

+  2.02 

124 

lATerpool,  Ellwand  .    * 

+53  24  47.8 

-11    6.5 

•       V        . 

9.999059 

+0  12    0.11 

+  1.97 

125 

Lund,  Sweden     .    .    . 

+55  4151.60 

-10  48.5 

38 

9.999006 

-0  52  44.970 

-8.67 

126 

Land,  Sweden     .    .    . 

+55  52  12.0 

-10  47.0 

•  •  . 

9.999000 

-0  52  47.50 

-8.07 

127 

LoasiiipiccplOtAufltrifb  » 

+44  32  U.0 

-11 35.5 

42 

9.999286 

M)  57  52.41 

-  9^1 

128 

l4rona,Pteiee     •    •    • 
Madiaon,  Wis.      .    .    • 

+45  41  41.0 

-1135^ 

299 

9.999274 

-^19   8.52« 

-  8.14 

129 

+43   436^« 

-1183.9 

S92I' 

9.999940 

+5  57  37.90  « 

+55.75 

130 

Madias,  India      .    ,    • 

+13   4   8.0 « 

-5   5.5 

7 

9.^99986 

-5  20  59.14 

-52.73 

131 

Madrid,  Spain     .    .    . 

+40  24  30X)« 

-11  26.4 

655* 

9.999433 

+0  14  45.09  9 

+  2.42 

132 

Manila,  P.  I 

+14  34  41     . 

-5  38w2. 

;        3 

9.999908 

-8    3  54.2 

-79.48 

133 

Mare  Idand,  CaL     .    . 

+88   5  55.8  < 

-11 15.0 

i8< 

9.999M7 

+8    9    5.68  < 

+80.35 

134 

Markiee,  Ireland      ,    . 

+5410  31.8     -11  1.0 1 

45 

9.999044 

+0  33  4B.4 

+  5.55 

135 

Biaiseilles,  France    .    . 

+431819    • 

-1134.3 

75  »• 

9.999320 

-0  21  34.55  « 

-  3.54 

136 

Marseilles,  Fiance    .    . 

+4317  52 

-11 34.3 

87 

9.999317 

-0  21  28.1 

-  3.53 

137 

Mauritius  (Port  Louis) . 

-20    5  39 

+.  7.27,7 

54  . 

9.999832 

-8  50  12.6 

-37.82 

138 

Melboune,  Victoria     . 

-37  49  53.29 

+1113,4 

V^ 

9.999454 

-9  39  63.99« 

-95.26 

•Ztnitlitaiweope. 
b  Rtpsokl  nMridbn  olrole. 
«  Bnioe  tel«soop«. 
'EquAtorkl. 

•  MflrkUancirde. 

/  Tnosit  InstrooMat. 

#  Top  of  east  pier  in  transit  room. 
h  Transit  Instrunuat  pier. 


i  BasrtMK  oflnalsBliiL 
i  IntenakponarMGida  hot. 
^Bavwi-inohoqiHlorial.    ■ 
I  Center  of  gnat^opM. 
•  Photoaaphio  equatorial,  41  feet 
ieatb  01  prima  vHtioal  transit. 
«  Oaotier  mrMlna  eiraia. 
•Center  oCi 


^Center  of  dome. 

ff  Pte  of  small  meridian  drda. 

f  Main  floor. 

«C«ter  of  rotonda. 

« last  transit  instrament. 

•  Barometer. 

vOUmsrldlaaelrQla. 

«  Floor  of  meridian  room. 
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93  Proc.  Amer.  Ph.  See.,  188S. 

04  Letter  from  Director,  1913. 

96  JPh6|».  tfet  Oto.,  ren^tfKU,  l«B. 

97  Letter  from  Director,  1913. 

98  Astr&n.  Naeh,.  Nr.  2683, 1884. 

99  Hang  Kong  Ob9erv€aum$,l997 
too  Le$  Obi,  A  Mnm. .  BnucailM,  1907. 
LOl  Letter  from  the  Dean,  1918. 
L02  Letter  from  the  Dean,  1913. 

103  Mmabrs,  R,  A,  8.,  1879. 

L04  Letter  from  Director,  1913. 

L05  Letter,  Director  lurair  Obs^  1918. 

106  V.  J.  S.  Astran,  OeuU.,  mO. 

L07  Transvaal  Obft  Oireular,  1910. 

L08  Letter  from  Dfrector,  M13. 

199  Letter  from  Director,  1913. 

10  Piiblicatioiifl  of  the  Obe.,  1911. 

[1  Letter  from  Director,  1897. 

12  Awnale94e  V  Obt.,  Vol.  IV,  1898. 

13  Let  Oftf.  Attnn.,  BrnzeDee,  1907. 

14  Let  OU.  Attrvn^  BranBes,  1907. 

15  Letter  from  Director,  1913. 

16  Letter  from  Director,  1897. 

17  Letter  from  Dfrector,  1913. 

18  Letter  from  Dfrector,  1913. 

19  Letter  fr^mi  Director,  1918. 

^20  Letter,  Dlrectoir  new  Obs.,  1913. 

121  La  OU.  Awtnn^  Bnizellw,  1907. 

L22  Letter  from  Director,  1913. 

123  ifofni^  mika,  n.  A .  a.,  1804. 

L24  BiltlBh  ^b«MMl  Almame,  1872. 

[25  Letter  from  Dfrector,  1913. 

126  Letter,  Direetor  new  0\m.,  1913. 

127  Letter  from  Director,  1897. 

L28  Letter  from  Dfrector,  1817. 

L29  PvMuxaUnu  of  tiie  Obe.,  1892 

L30  Qftat  TH^. Bwntitfliim,  1908. 

131  iinntcorto  M  Obs. ,  1912. 

L32  £«tOte.il«trM.,Bni»llM,i907. 

L83  Letter  horn  Dfrector,  191S. 

[34  i4«<rtm.iVM.,Nr,  758, 1851. 

135  Letter  from  Director,  1913. 

136  Letter,  Dilrector  n«w  Olie.,  1913. 

137  Hag.  iad  Meteor.  JTemltt,  1908. 

138  iUfron.  JRemtti,  1881*^. 


Ptoe.  Amer.  PA.  8oe,,  1888. 
Letter  from  Director,  1913. 

P^aUk.  dff  alt.,  KdnifthM,  19QB. 
PHftlft.  de$  Ote.,  rihUftMa,  1908. 

Astnm.  Nach.,  Nr.  3993, 1905. 

Biitiflh  Kmaieal  AUmuuk. 
Letter  from  Director,  1897. 
L€8  Ote.  Attnn..  Bnmliee,  1907. 
Letter  from  the  Dea&,  1913. 
Letter  from  the  Dean,  1913. 

See  footnote  (d). 
Letter  fh>m  Director,  1918. 
Lettff,  Direotor  new  Olw.,  1913. 
V.  /.  8.  AMtnm.  GeteZl.,  1910. 
Traoffvaai  Obs.  Oiradar,  1910. 

Letter  from  Director,  1918. 
PublicatioDfl  of  the  Obs.  ,1911. 
Letter  from  Director,  1913. 
Letter  from  Dfrector,  1897. 
AMron.  Naeh.,  Nr.  3993, 1905. 

AsinfL  Nwsk.,  Nn  8999, 1905. 
La  Obt.  Atthm.,  Bmzeliet,  1907. 
AMtnm.  Naeh.y  Nr.  3993, 1906. 
AMtTon,  Naek.,  Nr.  3993, 1905. 
Letter  from  Direetor,  1918. 

AMtron.  NdOi.,  Nr.  8998, 1906. 
AUron.  Na<^.,  Nr.  3993, 1906. 
Letter,  Direotor  new  Obi.,  1913; 
La  Oto.  Attnm.,  BmxeUee,  1907. 
AMtnm.  jYocA.,  Nr.  8208, 1898. 

MnMHf  ]9otka,  B,  A,  8.,  1894. 
British  NmMaa  Almanae,  1373. 
AMron,  Nath.,  Nr.  3993, 1905 
Letter,  I>ireotor  n«w  Olie.,  1918. 
Letter  from  Director,  1897. 

AMrofU  Nach.,  Nr.  3808;  1898. 
Letter  from  Dfrector,  1912. 
€rmt  THf,  Airwf  tf  India,  1901. 
AMtron.  iVocft.,  Nr.  3993, 1905. 
£et  OAt.  Attfom.,  Br«MUei»  1907. 

Uck  Oh$.  AiUstMi,  1908. 

Britieli  AbHMoBl^lMMMc,  1901. 
AMtrm.  JVacft.,  Nr.  8993, 1905. 
Lett«,  Difeoter  new  <n».,  1913. 
lii«.  tad  lUteor.  £«Miit,  1908. 

A  AMtnm.  K^fttZfr,  lasUSk 


Haveiford  College  Obe. 

Astron.  Instltate,  KOnigstobl  Obe. 
Astropbys.  Inat.,  CDnlgitahl  Obe. 
o  Dr.  Wolf's  Obe.  before  1898. 
Imperial  Univ.  Obs. 

Afltrophysical  Oboervatory. 

GolomalObeervatCHry. 

Obe.,  Univ.  of  Iowa. 

&  Fuertee  Obs.,  Cornell' Univ. 

«  Fuertee  Oba.,  Cocneil  Univ. 

Ifr.  HaU'eObs.,  MastegoBay. 
Univ.  Obs.,  since  1888. 
Univ.  Obs.,  before  1868. 
The  late  Dr.  Winkler's  Obs. 
Union  Obe.,  formerly  TxansTBal  Obs. 

Aichieplscopai  Haynald  Obe. 

Bngletaardt  Obe.,  Univ.  of  Kaian. 
University  Obeervatory. 
Meteordojdcal  Obs.,  London. 
Imperial  Univ.  Obe. 

«  Royal  Univevsity  Obe. 
Near  Aaabd,  Hnng^ary. 
Royal  University  Obe. 
Obs.  of  the  Benedictinea. 
National  Univ.  Obe. 

Univenlty  Observaftoty. 
University  Obs.,  since  1863.. 
University  Obs.,  before  1881. 
Univenity  Obs.,  Gointe. 
Obs.  of  Ltabon. 

BIdston,  BirkenbMd,  iftMS  1887. 
Liverpool  Obe.,  befote  1887. 
Royal  Univ.  Obs.,  since  1867. 
Royal  Unfv.  Obe.,  bofort  1887. 
Manora  Observatory. 

Obi.  of  tbe  Ualv.,  tt.  QiBif  L«vid. 
Washburn  Obe.,  Univ.  Of  Wis. 
Obe.  founded  bT  Bait  India  Co. 
Astron.  and  Meteorolog.  Oba. 
Meteorological  ObaervltQry. 

Ohtionom.  sad  TtmaBta.,  Kavy  Td« 
Col.  Cooper's  Observatory. 

See  footnote  (0- 
See  footnote  (0). 
Royal  Alfred  Oba. 

*  Govemmemt  Obaerfatoi^. 


•  IvtnimMls  travirtTed  to  the  AetNphnieal  iBitititte  of  tke  KBolptohl  Oba.  la  I8M 

^BIdqo  1988. 

•Before  1988.    • 

4  ANNA  9€poft  en  lYttneft  of  f^aat.  isaii 

«  CM  iMNMn  of  BMtidlHi  drck  0".9  NTo^^  E. 

/  NatfeA  Ob8.,  UidT.  of  AizlitfaelUM,  slaoe  1864-86. 

fHatloBal  Obo.,  at  Aeoonlaa,  before  1864-66. 

A  Witb  tbe  new  Tahiee  of  the  kmgttadM  of  Adelaide  ond  flydMy. 

<  TtansiHned  from  WlUlamstown  inl861. 
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No. 


39 
40 
41 
42 
43 

44 
45 
46 
47 
48 

40 

50 
51 
52 
53 

54 

55 
56 
57 
58 

59 
60 
61 
62 
63 

64 
65 

«e 

67 
68 

69 
70 
71 
72 
73 

74 
75 
76 
77 
78 

70 

80 
81 
82 
83 


MciQjdoiif  F^mice  .  •  . 
Middletown,  Coon.  .  . 
Milan,  Italy  .... 
Mmneepalis,  Mmn.  .  . 
MizBOMrft,  Ji^MUd      .    . 

Mod6iia,Ilaly     .    .    . 
MoDtKal,  Canada     .    . 
Moecow(FreflDia),  Biunia 
Honnt  Etamiltonf  Oal.  . 
Ifount  WUflOD,  Gal.  .    . 

Mount  Wibon,  Oal.  .  . 
Munich,  Bavaria      .    . 

Naples,  It^y  .... 
Naebviile.  Tenn.  .  . 
Neuchfttel,  Switaerland 

New  Bnixwwick,  N.  J 
New  Haven,  Oonn. 
New  Haven,  Oonn. 

New  York,  N.Y. 
New  York,  N.  Y. 

Nice,  France  .    . 
Nikdaieff,  Rufloa 
North  Abinn^n,  Maes. 
Northampton,  Mass. 
Northfield,  Minn. 

Oakland,  Oal.      . 
Odessa,  Rnssia 
Odessa,  Boflsta 
G-GyaUa,  Hungary 
Omaha,  Nebr. 

Orooo,  Me.      .    . 
Ottawa,  Canada  . 
Oxford,  MisB. 
Oxiord,  En^and 
Oxf<7id,  Engbmd 

Badua,  Ita^  .    . 
Palermo,  Sicily    . 
Paris,  France  .  . . 
Perth,  West  Austnlia 
Philadelplna,  Pa. 

PokL  AnalriA  .    . 
Potsaam,  PhiflHa 
Poughkeeprie,  N.  Y 
Prague,  Bohemia 
Princeloii,  N.  J.  . 


184>Fiineel<iti;N;l. 


•  CmxtBtcti 
6  Transit  instninifint. 
«  Zenith  talesoope. 

*  East  transit  pier. 
'ItoidJaa  circle. 

/  Snow  tdflsoope  pier. 

^Flocr. 

h  West  dome. 


UUtode. 


Rednetiqn 
toOeocen- 

tiic 
Lstttode. 


ft 


+48  4818 
+41  83  16.0 
+45  27  50.3 
+44  58  40.0^ 
+30    8    3.Ge 

+44  38  51.4 
+45  90  20    <f 
+55  45  10.5 
+37  20  25.6  6 
+34  12  50.5  / 

+3412  55 
+48   8  45.5ik 
+40  51  46.3 
+36   8  54.4^ 
+46  50  50.6 

+40  80   1.4  ^ 
+41 10  22.3 
+41  18  86.5 
+40  48  34.6 
+40  45  23.1 

+43  43  16.9  « 

+46  58  22.1 
+42   7  43.8  I 
+42  10    1.9  > 
+44  27  41,6* 

+37  48   5     « 
+46  28  37.5 
>  +46  28  36.7  « 
1+47  52  27.3 
+4116   5.6& 

+44  54   0 
+45  23  39.1  e 
+34  22  12.6 
+51  45  35.6  e 
+51  45  34.2 

+46  24  1.0I» 
+38  6  44.0*^ 
+48  50  11.2  9 
-3157  8.9  < 
+30  58   2.1 « 

+44  51  48.6  • 
+52  22  56.0«c 
+414118 
+50   5  16.0« 
+40  20  55.8 

+40  20  97.8  « 


#/ 


-11  90.8 
*-ll  90.4 
-11  35.6 
-11  35.7 
-11  20.7 

-11  85.6 
-U96.6 
-10  48.0 
-11  10.4 
-10  46.2 

-10  46.1 
-11  31.7 
-11  28.1 
-11  2.0 
-11  a4.1 

-11  26.7 
-11  20.6 
-11  20.6 
-11  27.9 
-11  27.7 

-11  84.0 

-11  34.2 
-11  81.9 
-11 82.4 
-U  35.5 

-11 13.2 
-11  84.9 
-11  84.9 
-11  32.4 
-11  29.5 

-11  86.6 
-11  35.6 
-10  47.5 
-11  16.9 
-U  16.9 

-11  85.6 
-11 15.1 
-11  29.8 
+10  23.8 
-11  24.6 

-11  35.6 
-11 13.3 
-11  30.8 
-11  25.1 
-11  26.1 

-U26.1 


AMI- 

tilde 

(iTceert). 


162 

•  .  . 
120 
260& 
62 

64 

57d 

150  e 

1284 1» 

1790/ 

1727^ 
529* 
164 
172  i 
488 

216 
40 

«     •     • 

25 


878 
55 
43  2 
706 

290  «n 

11  < 

... 
55e 

113 
3446 

88 
85» 

... 
650 

64 

319 
76  « 
67* 
60 

74« 

g2e 

97« 
61 

197  » 
75 


65« 


i  Bencn  mark  on  obs.  steps. 
k  Small  meridian  cfrde. 
1  Base  of  pillar  of  5-ln.  sqaatciiaL 
»  Meridian  cirdaptar. 
«  Bencb  mark  la  eaat  vaH. 
0  Barometer  basin. 
yJk^ofi 


9.090185 
9.9vvou0 
9.999268 
9.999290 
9.909424 


9. 

9.090282 

9.999012 

0.999552 

9.999663 

il.OOvvOo 
9.999227 
9.999388 
9.999605 
9.999254 

9.900387 
9.099368 
9.999365 
9.999380 
0J09379 

9.999330 
9.999225 

9.999{HfcO 
9.999305 

9fkanAKA 

9.999234 
9.999237 
9.999206 
9.999390 

9.999277 
9.999267 
9.999536 
9.999104 
9.909104 

9J09263 

|f<t7v<fTOX 

9.999178 
9.999597 

9.099277 

9.999091 
9.999360 
0.999155 
9.999395 

9.990394 


S.TJL5. 


h   m      8 
-0    8  55.6 
+4  50  37.1ft 
-0  36  45.8ft  a 
+6  12  57.04  » 
-0  24  30.7& 

-^)48  4S.40 
+4  54  18.6»tf 
-2  30  17.0a  « 
+8    6  34.80  fr 
+7  52  14.33  r 

+7  52  14.3 
--0  46  26.02  Jk 

-0  57    1.70  < 
+5  47  12.2 
-0  27  40.90  « 

44  57  47.45  & 
+4  51  40.58 
+4  51  42.16 
+4  55  50 
+4  55  53.64 


-0  20  12.15  A 
-2  7  53.78  < 
+4  43  45.56  < 
+4  50  33.10  2» 
+6  12  35.02» 

+8    0    6.55« 
~2    3    2.18  & 
-2    3    2.04 « 
-1  12  45.40 
+6  23  46.06  5 

+4  34  40.3 
+5    2  51.08  e 
+5  58    7.18 
+0    5    2.6 
+0    5    0.40 

-^>47  20.13P 
-0  53  25.87 
-0    9  20.93  V 
-7  48  21.51  e 
+5    1    6.81  (^ 

-0  65  28;07« 
-0  52  15.86« 
+4  55  33.6  5 
-0  57  40.28 «, 
+4  58  39.44 

+4  58. 87.61 « 


-  l.C 

+4T-rl 

-  6Jl 

+6iJr 

-92-% 

-  7-^ 


I- 


24.9 
+-79« 
+77JI 

-+77JI 
-  7.S 

-  9Jr 

-l-o7.©4 

-  4.5; 

+47  J8 

+47.^ 

+4a« 

+48.61 

-  4.^ 
-21.01 
+46H 
+47-75 
+6L2i 


+80.3S 

-20J1 

-11.95 
+63.6» 

+45.12 
+49.79 

+  0.83 
+  OM 

-7.»| 

-  8.78 

-  IJSi 
-76.12 
+49.4« 

-  0J« 

-  8.S9 
+48.55 

-  9.47 
+49.06 


+40.06 


I 


♦^ ^—^-. 

T  Center  offlantb  oosia. 

«  Soatb  laeade  of  obeerratory. 

I  Letfelofobe.tenaoew 

wGMrfBilalCecidivi. 

•  Center  of  dome. 

«  Center  of  middle  done. 
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AiiUiorlty  for-^ 


No. 


UtttudA. 


Id9 
140 
141 
142 
U3 

144 
145 
146 
147 
148 

149 
150 
151 
152 
153 

154 
155 
156 
157 
158 

169 
160 
161 
162 
163 

164 
165 
166 
167 
168 

169 
170 
171 
172 
173 

174 
176 
176 
177 
178 

179 
180 

18i 
182 
183 

184 


X#t  Oft.  jitfTM^  M^KMAtrntimmuf  awa* 

Letter  from  DiKttQr,  1894. 
PubbL  del  R.  OM&rt.,  1914. 
Letttf  from  Director,  1915. 
See  footnote  (•). 

Letter  from  DIroctor,  1913. 
Letter  from  Director,  1912. 

Le$  Otv.  Attnm.,  BmulOm,  1t07. 
PuhliMtwnB  iA  the  01m.>  1900. 
Aatrapkffmcal  Jowmals  1906. 

Letter  from  G.  G.  Abbot.  1912. 
Lettc^r  from  Director,  1897. 
Letter  from  Director,  1807. 
Lett^  from  the  DeMi,  1918. 
SwisB  Trmaguiation,  1889. 

Letter  from  Director,  1913. 
Letter  from  Director,  1893. 
Letts,  0lT«otorA«irObe.,ltBI.    . 
OHUHtatiMW /rom  eke  Ote.,  1008. 

Letter  from  Drnctor,  1879. 

^iHMltt  de  rOlf.,  Tom*  ZI,  ttB7. 
Let  Ote.  Attmn^BtfBLxMBB,  1107. 

Letter  from  Director,  1917. 
Letter  from  Director,  1913. 
Letter  from  Dfawtor,  1912* 

Letter  from  Dk9ctor,  1912. 

PuOcoWtt  JOttrthmgm,  No.  5B,  IflU. 
Letter  from  Director,  1897. 
Letter  from  Director,  m7. 
Letter  fnm  Director,  191^. 


Letter  Irom  Director,  1912. 

LettarfronCkfaf  AMnnoBMr,  liia. 
Smithflooian  Report,  1880. 
Rttidife  CUoiofiM  efStan,  1910. 
Oi^itrtJUlnn,  Obtenmkm,  IMS. 

Letterffom  Director,  19C{. 
Letter  fraa  Director,  1913. 
Letterfrom  Director,  1918% 

ircrftHM  OtemullMM,  Vot  3,  IMt. 

Letter  isook  Director,  1913. 
Letter  ifDm  Director,  IWUk 

Ver5f.  X.  Pmtu,  Q^aH.  tmt.,  1M6. 
Smithoootaii  Reporty  1880. 
Prufuft  Oburvaiumi,  1997. 
Letter  from  Diieetor,  IMS. 


Letlarfrom  Director,  1913;       UteUiiMiOMeriBtMu,  imt. 


let  Oft#.  Attnn^  BrazeBee,  lOOf . 
Letterfrom  Director,  1894. 
iUtrofi.  NoA..  Nr.  3998, 1905. 
Letter  from  Director,  1915. 
Lm  Ote.  iieMii.,  BnuaUm,  1807. 

Letter  from  Director,  1919. 

U.  8.  C.  ««4  G.  8.  Report,  1807. 

AMtnm.  N(jkA.,  Nr.  3993, 1905. 
U.  8.  a  Ctti  0. 8,  Jeepoft,  1807. 

Attrophyiieal  JowtuUy  1908. 

Lettitffrom  G.  6.  Abbot,  1912. 
Ajitrvn.  Nath.,  Nr.  3993, 1905. 
AMtrtm.  Naek..  Nr.  3202, 1893. 
Letter  from  Director,  1893. 
AMirmi.  NoA.,  Nr.  3202, 1893. 

Letter  from  Director,  1913. 
See  lootttote  (^). 

Zdtttttf  DlfMloriHfr  (Mm.,  1808. 
OMMritaUioM/'roiii  Ae  Ote.,  1908. 

~  Abnanae, 


jMtr^n.  JVbdk.,  Niv  9919, 1906. 
AMtrtnt.  JViMsfc..  Nr.  3202, 1893. 
Letter  from  Director,  1917. 
Harvard  ^fma2i,*1893. 

el  Oba.,  1901. 


Letter  from  Director,  1912. 

Astn^m.  Naek.,  Nr.  3993, 1905. 
il«tr07».  iVdeft.,  Nr.  3093, 1905. 
Letter  from  Director,  1897. 
Letter  ftoni  IMreetor,  1912: 

Letterfrom  Dtrector,  1912. 

IMUk  ftrom  Chief  AstroBonier,  IttS. 
SmithoouiflQ  Report,  1880. 
RodctifftOkiervatiaM,  1842. 
Osford  ileftMi.  Qbtamitmt,  187& 

Jaeroii.  NaA.,  Nr.  9993, 1995. 
AMtroit.  Naih.,  Nr.  3202, 1896. 
AMtrm.  iVM.,  Nr\  3993, 1995. 

«  JArIMm  OteerMHiMlt,  VoT.  9, 19M. 

Letter  from  Dinetor,  1919. 


Lett«  from  Director,  1919L 
AMtron.  JbM.,  Nr.  3993, 19Q6>. 
Smithoonian  Report,  1890. 
AHron.  MieA.,  Nr.3993, 1995. 
Letter  from  Direoitr,  1919^ 


I>flBcriptloQ. 


Seine-et-Oiae,  near  Paris. 
Wealeyui  UniTerBtty  Ob8. 
Royal  Obaoratory,  Brera. 
Obe.  Univ.  of  Minn. 
JntenmtioiMd  Lat.  Obs; 

Royal  TTnlr.  GMphyBioal  O^. 
IfeOill  UftiverBity  Oba. 
Obe.  of  the  Imperial  Univ. 
Liclc  Obe.,  Umv.  of  Oal. 
Solar  01)0.,  Carnegie  Inrt. 

Bramdi  of  SndthioiL  AstiopbyB.  Obs. 
Royal  Observatory. 
Royal  Obs.,  Capo  di  Monte. 
Obe.  of  Vanderbilt  Univ. 
Gaotonal  Obaervatory. 

SchanckdM.  ,RatgenOollege. 
Yale  Univ.  Obs.,  since  18&. 
Yale  Univ.  Obs.,  before  1882. 
Coioiiibla  UatT.  Obs.,  since  1807. 
Cohuibia  Uddr.'Obs.,  b«fors  1807. 

Mt.  Gros,  near  Nice. 

Naval  Observatory. 

Mr.  Bnrbeck's  ObserviUory. 

Smith  Ooyege  Obs. 

c  GoodMllObB.,  Oirl«t<m  Colkre. 

Ghabot  Oboervatory. 
Branch  of  Pulkewa  Obs. 
Univerrity  Observatorv. 
Ro]^  As&ophyaic^  Ods. 
Omghtoo  Univenity  Obs. 

Obs.  Univ.  of  Maine. 
DomintoK  Astronomical  Obf*. 
Obs.  Unir.  of  MiasisBippi. 
Radcliffe  Observaitory. 
University  Observatory. 

Royal  Univenity  Obs. 
Royal  Oiservatory. 
Obaoipatovy  of  FbHs. 
Govemmsttt  Observatory. 
Flower  Obs.,  Univ.  of' Pa. 

Sflsrloolnote  («). 
R(mI  Astropkysloal  Obs. 
YaasupCciUeeeObs. 
Imperial  «na  Royal  Obs. 
Balrtsd  Obt.,  Vriaodton  Ualr. 

Ob«4  of  Inslnietloo,  PftnosCon  U^ 


•Bemmu  det  IntermHomien  BrdteMUHnlM,  1880-1808. 

»  PM84  npon  dstafcsm  ifcs  U.  »>  C.  sad  Q.  florvBy. 

e  Old  observatory,  1877-1886,  415  feet  W« 

*  WH^  tbe  new  value  of  tbe  loncitiiilsof  Syteey. 

«  Observatory  of  f  mperlil  mntk  lliayii  MydnoMphiB  Oflloe. 
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0B8ERVAT0RIBS,  1920. 


No. 


185 
186 
187 
188 
189 

190 
191 
192 
193 
194 

195 

196 
197 
198 
199 

200 
201 
202 
203 
204 

205 

206 
207 
208 
209 

210 
211 
212 
213 
214 

215 
216 
217 
218 
219 

220 

221 
222 
223 
224 

225 
226 
227 
228 
229 


Ptoot. 


Flrovidence,  R.  I.  . 

Providence,  R.  I.  . 

Pulkowa,  RuHta .  . 

Quebec,  Canada  .  . 

Quito,  Ecuador    .  . 

Riga,  RuflBia   .    .    . 
Rio  de  Janeiro,  Brazil 
Rome,  Italy    .    .    . 
Rome,  Italy    .    .    . 
Rome,  Italy    .    .    . 

Rome,  Italy  .  .  » 
San  Fernando,  Spain 
San  Fernando,  ^pBin 
San  Frandaco,  Cal.  . 
San  Lnifl,  Axg.  Rep. 

Santiago,  Chile    .    . 
Santiago,  Chile    .    . 
Santiago,  Chile    .    . 
South  Bethl^iem,  FA. 
South  Hadley,  Mass. 

S{xingfield,  III.  . 
St.  Louis,  Mo.      .    . 
St.  Petersbuig,  Russia 
Stockholm,  Sweden 
StonyhuTBt,  England 

StraaBbuxg,  Alaace 
Swarthmore,  Pa. 
Sydney,  N.  8.  W. 
Syracuse,  N.  Y.  . 
Syracuse,  N.  Y.  . 

Tacubaya,  Mexico 
Ttehkent,  Tuil»siaft 
Taunton,  Mass. 
Teramo,  Italy 
T<^o,  Japan  « 

Toronto,  Canada 
Toronto,  Canada 
Toulouse,  France 
Triest,  Austiia 
Tiiest,  Austria 

TKhardjui,  Turkestan 
Ttehaidiui,  Turicestan 
Tulse  Hill,  England 
Turin,  Italy    .    .    . 
Turin,  Italy    .    .    . 


230    Tuscaloosa,  Ala.  . 

•  Owter  of  observatory. 

Mfain  floor. 

«  Transit  isstromoat. 

'TowerofBOhool. 

«C€Ot«rofdoiiio. 

/MerMJandielo. 


M 


+41  50  21 
+41  49  46.4 
+59  46  18.7  a 
+46  47  50.2 
-  014   0 

+56  57    9.8 
-22  54  23.8  « 
+41  53  53.6  / 
+41  58  83.6  / 
+41  54  12.4  / 

+41  54  16.7 
+96  27  42.0  ft 
+36  31    7 
+37  47  27.9 
-33  17  45.7 

-33  26  42    / 
-33  26  25 
-33  33  46    c 
+40  36  23.2  < 
+42  15  18^  c 

+80  48  5».6  « 
+38  38    3.0 
+59  56  32.0 
+59  20  82.7  / 
+53  50  40 

+48  35   0^/ 
+39  54  28.3 
-33  51  41.1 
+^    2  13.1 
+43   0  48J8i 

+l»  24  17.0  / 
+41  19  31J) 
+4154   0 
+42  39  27     I 
+35  39  17.0  / 

+40  89  46.0>» 
+43  40   0.8» 
+48  36  44.0 
+45  38  35.5  i 
+46  88  4&.4P 

+30   811.01 
+30    810L7i 
+51  26  47 
+45   2  16.39 
+45   4   &3/ 

+33  12  36.8  / 


RaduetloB 
toOooon- 

trie 
Latftoda. 


// 


-11  31.2 
-11  31.2 
-10  6.2 
-11  34.4 
+^0   5.6 

-10  36.0 
+  8  17.7 
-11  81.8 
-11  31.3 
-11  81.4 

-11  31.4 
-11  4.3 
-11  4.7 
-II  13.2 
+10  S7.6 

+10  80.0 
+10  38.9 
+10  40.1 
-11  27.2 
-U32.2 

-11 23.0 
-11 18.1 
-10  4.2 
-10 11.3 
-11   3.4 

-11  80.5 
-11  24.3 
+10  42.0 
-11  83.0 
-11 33.8 

-  7  14.8 
-11  29.6 
-11 81.3 
-11  33.1 
-10  58.8 

-11  34.8 
-11  84.8 
-11  34.7 
-11  35.5 
-11 86.5 

-11  26.7 
-11  20.7 
-II  18.6 
-11  35.7 
-11 85.7 

-10  36.7 


AHi- 
tnda 


(/nehiAif 
r). 


64 

•     •     • 

75  ft 
00 
2008 


62« 

biff 

65ft 

100/ 

75^ 
80ft 


800 

520/ 
619 
580c 
110 

76  « 

187  c 

•  • 

4 

44/ 

117/ 

144/ 

•  • 

44 

160 
137* 


457 
8 


25 

110» 
116* 
104 

680 

260 

188  2 
167 
48 

6169 
2760 


0.009066 
9.000352 
0.006914 
9.900231 
0.000108 

0.006074 
9.000784 
0.000354 
0.009855 
0.000357 

0.000055 

9fiamftfl 
•  UWMNI 

0.000454 
0.000616 

9.000604 
0.000600 
9.900595 
9.000301 
0.000346 

0.000416 
9.009432 
9.908906 
9.008922 
9.000056 

9.000100 
0.000401 
9.000552 
0.980332 
0,090338 


0.! 

0.000996 

9.999351 

9.999358 

9J0OSO7 

9.000313 
0.000313 
Ov000320 
0.099260 
9.000257 

0.900438 
0.000481 
9.900111 
0.000313 
0.000288 

0.000668 


tkihi 
Qm 

».TJU 


+ 

+ 

+ 


+ 
+ 
+ 


+ 
+ 
+ 

+ 
+ 


h  m   > 
4  45  35.95 
4  45  37.64 
2  1  18.57 « 
4  44  52.710 
514  6.66 

1  86  28.16  « 

2  52  41.4  < 
0  49  55.12  / 
040  56.34/ 
0  40  48.02/ 

049  40.28/ 
024  40.32ft 
0  25  10.82 
8   042.86< 
425  22 

442  46.0  / 

4  42  36.5 
44246      c 

5  131.96« 
4  50  20.40C 

568  34.20« 

6  0  49.26 
-21  11.4 

-  1  12  13.97/ 
+  00  62.68 

-  0  81    4.52/ 
+  51  24.89 
-10   4  49.31 
+  64  33.36 
+  64  84.31  i 

+  8  86  46.67/ 

-  4  87  10.80 
+  444  20 

-  054  56 

-  0 18  58.22' 

+  6  17  34.70« 
+  6  17  35.60* 

-  0   5  51.28 
-0  55   5.23i 

-  0  55   3.0 

-  4  14  17.2  J 

-  4  13  57.8 
+  0  0  27.7 
-0  31    5.96f 

-  0  80  47.15/ 

+  6  60  1L74/ 


t 

+iu 

-lU 

-M 
-0 

-8Ji 


+  il 

+  4JI 

^« 

-147.11 

-IS* 
-ILT 
+  L6 

-5J1 
481 
-OJ 

+81 

+41K 
-91 
4Lfi 

+8C 

-01 
.»! 
-II 


*  CmaHtr  of  Imfldliig,  ground  floor. 
'WoBttranattpiar. 
/Banalorialpur. 

*  laMnookioB  of  aqotflorialaas. 
iZootthtalflsoopa. 


•  TroPiitpkr. 

*  BanmaCor  ebttfD. 
yOtonapta'lii 
ff  Prima  Tortkal 
r  Oroat  traniit 
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Authority  for— 


No. 


185 
186 
187 
188 
189 

190 
191 
192 
193 
194 

195 
196 
197 
198 
199 

200 
201 
202 
203 
2)4 

205 
206 
207 
208 
209 

210 

211 
212 
213 
214 

215 
216 
217 
218 
219 

220 
221 
222 
223 
224 

225 
226 
227 
228 
229 

230 


Letter  ftasA  Director,  1893. 
Astfrm.  Nadt.,  Nr.  2854, 1879. 
DeBcriptxaa  de  VObs,,  1845. 
Letter  from  Direet<»,  1912. 
Letter  from  Dvecter,  1897. 

Letter  from  Director,  1897. 
See  footnote  (a). 
MemcneddR.  Omrv.y  1904. 
Letter  fipom  Director,  1913. 
Letter  from  Director,  1913. 

Pnm.d€a»  SpeeeHa  Vkikma,  IfNB. 
AniidUsMObs.,  1892. 

Letter,  DlMctor  nsw  Obs.,  IMS. 
Letter  from  Director,  1897. 
Letter  from  Director,  1911. 

Letter  from  Director,  1913. 

Letter,  Direotor  iiev  Obs.,  IMS. 
Letter  from  Director,  1913. 
Letter  from  Directoe,  1913. 
AfMr»  JcfUT,  cfSd.,  1883. 

Letter  from  Director,  1916. 
Letter  from  Director,  1897. 
Agtnm.  Nath.,  Nr.  2582, 1884. 
Letter  from  Director,  1914. 
Letter  from  Director,  1913. 

AnnoieA  d«r  Stemir.,  IM^. 
Letter  from  Director,  1912. 
Astran.  ResulU,  1879-81. 
Letter  from  Director,  1891. 
Letter  from  Director,  1914. 

BoleHnddObs.,l9U, 
Letter  from  Director,  1897. 
La  Ob$.  Aitnm,,  BrnzelleB,  1007. 
Pubbl.  deirOsurv.,  1900. 
Annates  de  VObi.y  1894. 

Letter  from  Director,  1913. 
Letter  from  Director,  1912. 
Annates  de  VObs,,  1912. 
Letter  from  Director,  1913. 
Letter,  Dbeotor  neir  01)8.,  1913. 

Astran.  Nach,,  Nr.  4588, 1912. 
See  footnote  (i). 
Brideh  NauUcal  Almanae. 
Letter  from  Director,  1915. 
Letter  from  Director,  1913. 

Letter  from  Director,  1897. 


Letter  from  Dbractor,  1898. 
Astrcn.  Nach,y  Nr.  2254, 1879. 
Astr&n.  Naek.,  Nr.3993, 1905. 
Letter  from  Director,  1912. 
Letter  from  Director,  1897. 

Jxtnm.  Naek.,  Nr.  8903, 1905. 
See  lootnolie  C^).] 
Letter  from  Director,  1918. 
Astron.  Nock.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 

Astron,  Sadi,,  Nr.  3093. 1995. 
Letter  from  Diiectw,  1913. 
Letter,  Dfnotor  turn  Obe.,  1918. 
V.  8.  O.  evMl  B.  a.  Btpatif  1007. 

Letter  from  Director,  1911. 
Letter  from  Director,  1913. 

Letter,  DiMotdr  dmt  Ote.,  lAU. 
Letter  from  Director,  1913. 

WkMkHlgtoih  Oitervamnt,  1876. 

Letter  from  Director,  1913. 
Letter  foam  Director,  1916. 

Cr.  8.  €.  tmd  a.  ff,  RepoH,  1807. 

Astrm.  Naeh.,  Nr.  2582, 1884. 
Astron.  Naeh.,  Nr.  8993, 1905. 
MotUklf  Jktktt,  B.  A.  8.,  1861. 

Jjfroii.  iVocl.,  Nr.  8998, 1905. 
Letter  from  Director,  1912. 
See  footnote  (^). 
Letter  from  Director,  1891. 
Letter  from  Director,  1914. 

Annwfrio  del  Obs.j  1902. 
Letter  from  Dfrector,  1897. 
Let  Ote.  Aetron.,  Bmzellei,  1007. 
Letter  from  Director,  1913. 
Annates  de  VObs.,  1894. 

Letter  from  Director,  1913. 
Letter  from  Director,  1912. 
British  Nautical  Almanac, 
Letter  from  Director,  1913. 
Letter,  Dlreotor  new  Obs.,  1913. 

Letter  from  Director,  1913. 
See  footnote  (*). 
Britioh  Nautical  Almanac. 
Letter  from  Director,  1915. 
Astron,  Nadh.,  Nr.  3993, 1905. 


Letter  from  Director,  1897.       Obe.  Univ.  of  Ala. 


Description. 


Ladd  Obs.,  Brown  Univ. 
Mr.  Sesgrave's  Obs^vatory. 
Obs.  Central  Nicolas. 
Quebes  Obs. ,  Plains  of  Abnham. 
National  Observatory. 

Polytechnic  Sdiool  Obs. 
National  Observatory. 
RoyalOba.  at  Roman  College. 
Royal  Univ.  Obs.  at  CapitoL 
Vatican  Obs.,  since  1906-7. 

5  Vatican  Obs.,  belore  1906-7. 
Naval  Obs.,  since  1797. 
0  Naval  Obs.,  b^ore  1797. 
Davidson  Observatory. 
BooUieni  Obe.  of  CanHgiftliut. 

^  National  Obe.,  since  1862. 
e  National  Obs.,  before  1862. 
National  Oba.,  Espqo. 
Sayre  Obs.,  Lehigh  Univ. 
mWrton  Obe.,  Mt.  BokyokB  Cod. 

Obs.  of  Illinois  Watdi  Co. 
/  Waahinffton  University  Obs. 
Imperial  univerBity  Obs. 
Obs.  of  Acad,  of  Set. 
Stonyfaurst  College  Obs. 

Imperial  Univ.  Obs. 

Sproul  Obs.,  Swarthmore  College. 
Government  Observatory. 
Syracuse.  Univ.  Obs. 
Koe  Observatory. 

National  Observatory. 
Tashkent  Observatory. 
Mr.  ICetcalPfl  Ohe.,  before  lOU. 
Collurania  Observatory. 
University  Observatory. 

University  Observatory. 
Meteorological  Observatory. 
University  Observatory. 
1^  Imperial  and  Royal  Maritime  Obe. 
i  Imperial  and  Royal  Maritime  Obs. 

Intematioiial  Lat.  Obs.,  since  1900. 
International  Lat.  Obe.,  before  1009. 
Obs.  of  Sir  W.  Hoggins,  London. 
<  Royal  Obs.  of  the  Univ.,  since  1013. 
m  Royal  Obs.  of  the  Unly.,be(ore  1013. 


a  Green  and  Davis,  TiiigrmpMe  Dttermlmtkmt  of  LonfUuia  on  (he  But  Oaatt  €f  South  Amertee,  1880. 
»  In  the  OrsBorian  tower, 
c  In  Cadis. 
*  In  Quinta  Normal. 
«  On  the  hill  Santa  Lada,  in  Santiago. 
/  Old  obeerratory  Oi.135  B. 

§  Letter  from  OovemmeDt  Astronomer  at  Adelaide,  1013. 
lkSineel80& 
<BelQrel80S. 

i  BenUaU  4n  HUmaikmaUn  BreitenikiuU$,  190&-1008. 
tBuuUtUe  da  /nteriMMpMlm  BreltemikMta,  Band  1, 1908. 
I  AtPinoTorinese. 
aiAtPatesQ 
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No. 

Pla«ii 

Budnetloii 
toOeoon- 

trio 

Am- 

tode 

iJiHdmm9$ 

Ihua 

vich» 

Uaml 

iMdm). 

^^W^v^^W^* 

Qnenwieli. 

8.TJO. 

•     »     ft 

r        ff 

h  m      B 

f 

231 

Ukiah,  ObI 

+39   8  12.1 « 

-11  20.7 

83UO 

9.900485 

+  812  60.'!    a 

+  89  Jl 

232 

Upeala,  Sw«den  .    .    . 

+59  51  29.4  b 

-10   5.2 

21ft 

9.998909 

-  1  lu  ao.i2  ^ 

-  UM 

233 

UrbMia,  111 

+40   8  20.2  0 

-11  25.2 

286« 

9.999412 

+  5  52  63.90  c 

+  SIS 

234 

Utredit,  Netherlands   . 

+62   5   9.74 

-11  15.0 

12  <l 

9.980008 

-O2081.O   4 

-    3JJ 

235 

Utrecht,  Netherlatuls   . 

+52   518 

-llUkO 

23 

9.880068 

-020  28.9 

-    SJi 

236 

Venice,  Italy  .... 

+45  28 10.5  • 

-U  85.8 

15< 

9.980281 

-e49  23.12« 

-    8.11 

237 

Victoria,  B.*C.     .    .    . 

+48  31  15. 7  « 

-11  30.7 

•     •     • 

9. 999182 

+  8  13  40.17  •■ 

+  RIM 

288 

T^enna,  Austria  .    .    . 

+48  13  55.1  / 

-11  81.5 

2409 

9.999205 

-  1    5  21.35/ 

-  10.74 

239 

Vienna,  Austria  .    .    . 

+48  12  35.5 

-11  31.6 

1869 

9.999202 

-  1    5  31.01 

-  10.7« 

240 

Vienna,  Austria  .    .    . 

+4812  58.8 

-11  81.0 

U4 

9.910204 

-  1   5  25^7 

-  10.75 

241 

Vimna,  Austria  .    .    . 

+48  12  48.7  « 

-11  81.8 

285 

9^990009 

^  I   610.96 

-  io.n 

242 

Warsaw,  Rusria   .    .    . 

+5213   4.6  « 

-11  14.3 

121  < 

9.9900r 

-  1  24   7  JS  e 

-  13.fi 

243 

Washington,  D.  0.    .    . 

+38  6514.0^ 

-11  19.6 

82i 

9.900431 

+  5  8I6.78ik 

+  SDH 

244 

Washington,  D.  G.    .    . 

+38  53  88.7  i 

-11 19.4 

31 1 

9.990428 

+  58  12.15  i 

+  50.6 

245 

WMhington,  D.  C.    .    , 

+38  53  17.3  2 

^11  19.4 

10  2 

9.980427 

+  68   6.24  1 

+  50.fi 

246 

Washington,  D.  G.    .    . 

+38  56  14.8  « 

-11  19.7 

... 

9.999495 

+  5   8  0.0  «» 

+  dO.« 

247 

Wellesley,  Mass.  .    .    . 

+42  17  34.8 

-11  82.3 

61 

9.909344 

+  4  45  12.7 

+  46JS 

248 

Wellington,  N.  Z.     .    . 

-41  17    8.8  * 

+11  29.5 

1276 

9.999375 

-1180   4.27* 

-114i4 

249 

West  Point,  N.  Y.    .    . 

+41  28  22.1 

-11  29.9 

170 

9.999375 

+  4  55  50.55 

+  48.« 

250 

Wilhelmrtiaven,  Genaany 

+53  31  52.1  e 

-11    5.7 

9« 

9.909057 

-  032  35U)6« 

-    5J5 

251 

Williams  Bay,  Wis.  .    . 

+42  34  12.8 « 

-11  38.0 

820* 

9.089355 

+  5  54  1S.24* 

+  5BJ9 

252 

Willismstown,  Mass.     . 

+42  42  30 

-11  33.2 

213 

9.999344 

+  4  52  50 

+  48.11 

253 

Winchester,  Mass.    .    . 

+42  27  11 

-11  32.7 

30 

9.999338 

+  4  44  32.4 

+  46.a 

254 

Windsor,  N.  S.  W.    .    . 
Zd-8^,  CMna  .... 

-38  36  30.9  k 

+10  40.6 

16* 

0.999556 

-10   819.9 

-  99.11 

255 

+31    5  48.0  e 

-10  14.4 

100  « 

9.999619 

-  8    444.82  e 

-  79.C 

256 

Zurich,  Switserlaad 

+47  22  38.3  « 

--ll  83.5 

469« 

9.999248 

-  0  34  12.28  « 

-    5.C 

a  Zenith  telescope. 

/  Central  dome.                                             *  Barometv. 

»  Transit  IttftniraeDt. 

9  Barometer  dstim.                                      i  SMeMstat  phr. 
kOeotcrortliecloekRMaL                           «» OwMr  ef  dMiM. 

<  Ground  floor  of  main  buBdlns.                     »  40-mch  equatoriaL 

c  12-iiich  eqostoriel. 
d  Altazimuth  pier. 

« 

1 

Meridian  drole. 

iSsiaUdoiiM 

• 
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Authority  for— 

No. 

UMtude. 

Jjoog^aAb. 

Description. 

231 
232 
233 
234 

235 

236 
237 
238 
239 
240 

241 
242 
243 
244 
245 

246 
247 
248 
249 
250 

251 
252 
253 
254 
255 

256 

Sec  footnote  («). 
Letter  from  Director,  1913. 
Letter  from  Dwector,  191B. 
Letter  frooi  Director,  1913. 
Letter,  Director  new  Obs.,  1913. 

Letter  from  Director,  1913. 
Letter  from  Director,  1917. 
3ee  footnote  («). 

Letter,  Director  new  Ob8.«  1913. 
Berliner  Jakfbiwsh. 

PttftKi.  (fer  SUmw.,  1892. 
AMtron.  Nach.,  Nr.  4666, 1913. 
u:,a.  2»mlOl>9.  PubUeatma,  19Q9. 
See  footnote  («). 
Letter  from  Divet^or,  1912. 

Astronomdctd  Jbwndl,  1897. 
Letter  from  Director,  1912. 
See  footnote  (/). 
Letter  from  Director,  1891. 
Letter  from  Director,  1913. 

AMtrophjfnixU  Jaumah  1901. 
Letter  from  Director,  1893. 
Letter  from  Director,  1913. 
M(mihluNotiee8,R.A,8,yl9»i. 
Annak9deV0bi.,im, 

Letter  from  Director,  1913. 

Letter  from  Director,  1912. 
Astron.  ffach.,  Nr.  3993, 1905. 
Letter  from  Diiector^  11^13. 
Letter  from  Directot,  19X3. 

Letter,  Director  new  Obs.,  1913. 

Letter  from  Director,  1913. 
Letter  from  Director,  1917. 
AUrm.  Nach.,  Ux.  3993, 1906. 

D^Hwiet  junrouoi, 

AUrwi.  Naah^  Nr.  8993, 1905. 
Astron.  Nach,,  Nr.  3993, 1906. 
U.  3.  C.  and  G.  8.  Report,  1897. 
U.  8.  C.  and  Q.  S.  Report,  1897. 

Letter  frem  Director,  1912. 

Ajttrcnomieal  Jonmal,  1897. 
Lei  Obt.  Attron,,  BIwaritos,  MOV. 
See  footnote  (/). 
Letter  from  Director,  1891. 
Astran.  Nach.,  Nr.  3993, 1905. 

Ajflwj^nodU  Jovmali  1901. 
Letter  from  Director,  1893. 
Letter  from  Director,  1913. 
h  mmikif  JVUfcM.fi.  A.  a.,  isss. 
AnmUB  de  VOha.,  1907. 

^rron.  N(uh,,  Nr.  8208, 18«3, 

International  Lat.  Oba. 
tJnlvePBity  Observatory. 
ObB.,  Univ.  of  flli 
UnivierBit/  Obe.,  since  1855. 
TTniverrity  Obs.,  before  1855. 

Obe.  of  the  Nautical  Institute. 
Donmuon  Astrophyiical  Obs. 
c  IniirittanlEoyalOnlvfOiM. 
d  Imperial  ud  Bogral  Univ.  Obs. 
OpiftoizerObfi.,  Joeepfastadt. 

Enffner  Obs.,  Ottaioriitt. 
Imperial  University  Obs. 

BMbaosita  AstroptiyBical  Obs. 

Csthdic  UniY.  Obs.,  Brookland. 
Whitin  Obs.,  WeUesley  Coilese. 
Hec^  Obsarvatory. 
^  U.  S.  Militarv  Academy. 
Imperial  Naval  Obs. 

Yerkes  Obs.,  Unl^  of  ChicBgo. 
Field  ICemorid  Ote.,  Williams  Coll. 
Mr.  Metcalf'ft  Obe.,  since  1911. 
Mr.  John  Tebbutt's  Obe. 
Obs.  of  the  Jesuits  aear  Shanghai. 

Obs.  of  Swiss  Pflytaohnio  ScbooL 

•  RanUaU  dot  li 
b  Attfon.  ArbeUen  da  K 
t  Since  1879. 

*  Before  1870. 


BralUmdUatUa,  190O-l$M. 
Qradnkuumge-Bviraafa,  1896. 


«  WatHiiagUm  ObaervatUm  Isr  IM,  Appendiz  I,  pp.  XXI  and  XXXU. 

/  TrantaeU<m$  of  the  New  Zealand  /luAhtte,  Vol.  XLVII,  1914. 

«  Old  iabaervatoiy  9"  N.,  K2  E. 

*  And  the  new  nitlne  ot  thriodgftade  of  Sydney. 
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LUNAR  DISTANCES. 


THE  COMPUTATION  OF  LTTNAR  DISTANCES. 


1 


Tables  of  lunar  distances  are  no  longer  given  in  the  Ephemeris,  in  aocoii 
ance  with  the  dedsion  of  the  Na^  Department  that  they  are  now  of  litttt 
practical  use  to  navigators.  However^  in  case  it  is  desired  to  use  this  method 
the  angular  distance  between  the  Moon  and  any  heavenly  body  may  be  cil' 
culated  by  solving  the  spherical  triangle  of  which  the  known  parts  are  the  pok 
distances  of  the  Moon  and  the  other  body  and  the  differenice  of  their  rigto, 
ascensions,  or,  in  other  words,  the  angle  at  the  pole  between  their  botir-ciitk&i 
Then,  the  Greenwich  mean  time  of  the  observation  being  approximately  knovi.; 
and  the  lunar  distances  for  the  star  or  other  body  calculated  for  the  even  hc^i 
befoi^  and  after,  the  required  hmar  distaaoe  may  be  interpolated  and  tk 
longitude  derived  by  the  methods  given  in  booksi  on  navigation. 

EXAMPLE  I. 
P^ad  the  Itmar  distance  of  Aldebaran,  March  29, 1920,  at  10  P.  M.,  Greenwich  Mean  Tiae. 


Let« 

tad  S  -Bis^t  Ascensi<« 

and  Dedination 

el  the  star 

*'  a^anda^-    **           " 

((            it 

<« 

''  Mkna 

i< 

D- Lunar  Distance 

Also  let  tan  M-tan  6^  sec  (a-cO 

Then 

COS  I>-8m  5'  cos  (M-«) 

cosecM 

a 

^  81«  20-.7 

M 

27*  38^  15'' 

•Z 

i^S^  M.4 

a  • 

+16»«K54^ 

a-cr' 

!•»»  35- 15-.3 

M-« 

II*  17'  21" 

a-€K^ 

29$*'  48^  50^' 

m^ 

9.315654 

y 

+  IV  5^^  16^' 

co0(M-<) 

9.99151<> 

sec<ir-«0 

9.S85149 
0.^18869 

coeecM 
cosD 

0.333598 
9.640767 

lanM 

9.719018 

EXAM] 

PLE  2. 

64*   4'  9" 

Rnd  the  lunar  distance  of  Jupiter,  February  3, 1920,  at  noon,  Greenivich  Mean  Time,  b 
this  case  the  distance  is  smaller  and  the  following  method  is  more  accurate: 

Let  a  and  <  -Ri^t  Ascension  and  Declination  of  the  planet 
"  ck'ande'-    "  "  "  "  "  "   Moon 

*'  D« Lunar  Distance 

Also  let  tan  N-tan  ^  (a-cO  cm  H  (^-^  ooeec  ^  (a-^) 

Then  sin  H  D-sin  yi  (a-oO  cos  yi  if-^  oosec  N 

Sin  N  and  sin  3^  (a-o/)  have  the  same  algebraic  sign. 


a 

^   3-23M 

of 

8*  11-  41-.4 

a-^af 

0»»  51-  41«.7 

U'-i/ 

12*  55^  26'' 

a 

+  17*  44'  16^' 

^ 

+  15*   9'27" 

i^ 

+  32*  53'  43" 

i^' 

+    2*  34' 49" 

«(«-«0 

6*  27'  43" 

Ji(a+aO 

+  16*  26'  52" 

H(«-«0 

+    1*17' 24" 

tan^(a-aO 

coeH(«+ao 

coeec  ii  {h-^ 

tanN 

N 

sin^(a-at') 

cos  \i  (a+ao 

cosecN 
sinJ^D 

D 


9.054067 
9.961854 
1.647570 

0.683511 
'78*  17'  29' 

9.051320 
9.981854 
0.009132 

9.042306 
«•  19/  49// 

12*  39' 26" 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTTTDDE  OF  POLARIS,  1920. 

Reduce  the  observed  altitude  of  PolariB  to  the  true  altitude. 

Reduce  the  recorded  tame  of  observation  to  the  local  sideroal  time. 

Take  out  the  appazent  right  ascensioii  and  decHnation  of  Polaris  for  the  time  of  obeervation. 

SubtiBct  the  apparent  right  asceDsion  from  the  local  sidereal  time  of  obeervation  and  the 
remainder  is  the  hour-angle  of  Polaris. 

With  this  hour-angle  as  the  vertical  aigument,  and  the  apparent  declination  of  Polaris  as  the 
boirizontal  aigument,  take  out  the  correction  from  Table.  I  and  add  it  to  or  subtract  it  from  the 
true  altitude,  according  to  its  sign. 

For  altitudes  other  than  45*^,  corrections  taken  from  the  supplementary  table  at  the  bottom 
of  Table  I  (Table  la)  may  be  appli^  when  necessary  for  the  degree  of  aceuzacy  required. 

Example,— XxigoBt  5, 1920,  at  10^  40»  30*  P.  M.  local  mean  solar  time,  in  longitude  58"^  west 
€if  Greenwich,  suppose  the  true  altitude  of  Polaris  to  be  33°  20^  0^^,  required  the  latitude  of  the 
place. 

Local  as^nomical  mean  time 

Reduction  from  Table  III  for  lO'' 40>' 30*  .... 

Greenwich  sidereal  time  of  mean  noon,  August  5,  page  10 
Reduction  from  Table  III  for  longitude  (-3^  56>b  weeA,  or  plus) 

Sum  fhavin^  regard  to  sicus)  is  equal  to  local  sidereal  tune  . 
R.  A.  01  Polaris  (page  281)  lor  time  of  observation    . - 

Remainder  Is  equal  to  hoiur-angle  of  Polaris  .... 
Decl.  of  Polark  (page  281)  for  time  of  observation*  eS""  52^  33^^ 

True  altitude      ■.       .       ^       ', 

OonecUon  from  Talkie  I     ,       ...... 

Gonection  from  T^ble  la 


Latitude  of  the  place 


h  m 

8 

10  40 

30 

+  1 

45 

8  54 

56 

+  0 

39 

19  37 

50 

1  32 

49 

18   6 

1 

•  t 

tt 

+33  20 

0 

-  0 

49 

-13 

4-33    18    58 


Observations  of  Polaris  lor  latitude  should  be  maiie  when  practicable  near  the  times  of  upper 
or  of  lower  culminations  (hour-angle  O'^  or  12^).  However,  at  sea,  if  made  near  elongation  (hour- 
an^e  6^  or  18^),  the  h0m>angle,  and  hence  the  local  time,  should  be  known  within  one  minute. 
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FOR  FINDING  THE  LATITUDE  BY  AK  OBSEBYBD  ALIfmOi  OF  POLABIB,  H 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OP  POLARIS,  1920. 
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52 
52 
52 
52 

52 
51 
52 
51 
51 

51 
51 
50 
51 


ss^ssf  (y^ 


n 


:-30  41 
29  54 
29  7 
28  19 

27  31 

-26  43 
25  54 
25  5 
24  16 

28  27 

-22  37 
21  47 
20  57 
20 
19 

-18  26 
17  35 
16 


7 
17 


44 
15  53 
15    2 

-14  10 
13  18 
12  27 
11  35 
10  48 

-  9  61 
858 
8 
7 


6 
14 


6  21 


5 

4 


29 
36 


3  44 
2  51 


1 

1 
0 


59 
6 


-  0  13 
+  0  39 


32 
24 

17 
9 
2 

64 

47 

39 

8  31 

9  23 
10  15 


1 
2 

3 
4 
5 
5 
6 

7 


11 
+11 


7 
59 


12  51 

13  42 

14  33 

15  25 

+16  16 

17    6 

17  57 

18  48 
+19  38 


47 

47 
48 
48 
48 

40 
40 
40 
40 

50 

50 
50 
50 
50 
51 

51 
51 
51 
51 
52 

52 
51 
52 
52 
62 

53 
52 
52 
53 
52 

53 
52 
53 
52 
53 

53 
52 
53 
52 
53 

52 
53 
52 
53 
52 

52 
52 
52 
52 
52 

52 
51 
51 
52 
51 

50 
51 
51 
50 


88*  53^  1(K' 


II 


-30  37 
29  50 
29  2 
28  15 

27  27 

-26  39 
25  50 
25  1 
24  12 
23  23 

-22  34 
21  44 
20  54 
20 
19 

-18  23 
17  32 
16  42 
15  51 
14  59 

-14  8 
13  16 
12  25 
11  33 
10  41 

-  9  49 


4 
14 


8 
8 
7 


57 
6 
13 
6  21 

6  28 
36 
44 


4 
3 


2  51 


1 
1 


59 
6 


0  13 
0  39 


1 
2 

3 

4 
5 
5 


32 
24 

16 
9 
1 

53 


6  46 

+  7  38 

8  30 

9  22 

10  14 

11  5 

+11  67 

12  40 
13.40 

14  31 

15  22 

+16 
17 


13 

4 


17  54 

18  45 
+19  35 


47 

48 
47 
48 
48 

40 
40 
40 
40 
40 

50 
50 
50 
50 
51 

51 
50 
51 
52 

51 

52 
51 
52 
52 
52 

52 
52 
52 
52 
53 

52 
52 
53 
52 
53 

53 
52 
53 
52 
52 

53 
52 
52 
53 

52 

52 
52 
52 
51 
52 

52 
51 
51 
51 
51 

51 
50 
51 
60 


88«  53^  20^^ 


X>wl. 


// 


-30  32 
29  45 
28  58 
28  11 
27  23 

-26  85 
25  46 
24  58 
24  9 
23  20 

-22  31 
21  41 
20  51 
20  1 
19  11 

-18  21 
17  30 
16  39 
15  48 
14  67 

-14  6 
13  15 
12  23 
11  32 
10  40 

-  9  48 
8  56 
8  4 
7  12 
6  20 

-628 
35 
43 
51 
58 

6 

14 
39 
31 
24 


4 
3 
2 
1 

1 
0 
0 
1 
2 

3  16 

4  8 


0 

62 


5 
5 
'  6  45 

+  7  37 

8  28 

9  20 

10  12 

11  4 

+1165 

12  47 

13  38 

14  29 

15  20 

+16  11 
17    1 

17  52 

18  42 
+19  32 


47 

47 
47 
48 
48 

40 
48 
40 
40 
40 

50 
50 
50 
50 
50 

51 
51 
51 
51 
51 

51 
52 
51 
52 
52 

52 
52 
52 
52 
52 

53 
52 
52 
53 
52 

52 
53 
52 
53 
52 

52 
52 
52 
53 
52 

51 
52 
52 
52 
51 

52 
51 
51 
51 
51 

50 
51 
50 
50 


H.A. 


h  m 
19  51 
48 
45 
42 
39 

19  36 

33 
30 
27 
24 

19  21 

18 

15 

12 

9 

19    6 

3 

19    0 

18  57 
64 

18  51 

48 
45 
42 
39 

18  36 

33 
30 
27 
24 

18  21 

18 

15 

12 

9 

18    6 

3 

18    0 

17  57 

54 

17  51 
48 
45 

.  42 
39 

17  36 

33 
30 
27 
24 

17  21 

18 

15 

12 

9 

17    6 

3 

17    D 

16  fsa 

16M 
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FOR  FINDING  IHB  lAnTDDE  BY  AH  OBSfiBVKD  ALTITDSB  OF  POLUUB,)! 


+19  «  „ 
20  37* 
2128" 

22  18" 

23  K 

+19  4*  „ 

20  34^^ 

21  24* 

22  14  ™ 

23  4JS 

+10  41  „ 
20  31  " 
2121* 

22  112 

23  oS 

+19  38  „ 

22    82 
22  57  JJ 

+1»3§ 

20  26 

21  15 

22    4 

22  63 

+23  67  ^ 

26  362 

26  24  * 

27  12  2 

+23  53^ 
24  42* 
26  31  * 

26  20* 

27  8« 

+23  50  „ 
24  30  * 

26  28* 
28  16* 

27  4^ 

+28  46„ 
24  36* 
36  242 
28  12  " 
27    0* 

+23  42 

24  31 

2S20 

26    8 

26  56 

+28    1  „ 
28  49  „ 
28  36" 

30  23" 

31  10  IJ 

+27  56  „ 

28  44  ~ 

29  32* 

30  19*; 

31  6:; 

+27  62  „ 
28  40  * 

+27  48^ 
28  36* 
28  23  " 
30  10" 
30  66  " 

+27  44 

28  31 

20  27" 

29  IS 

30  14" 

31  i;; 

30    6 

30  52 

+31  57  „ 

32  43  „ 

33  29* 

34  16" 

35  0« 

+31  52  „ 
32  38" 

+31  47  „ 
32  33  * 
38  19* 
34    6* 
S4  60  JJ 

+31  48  „ 
32  29  „ 

+31  38 

32  24 

33  94" 

34  10* 
34  56JJ 

38  14" 
34    0* 
34  46  j; 

33    9 

33  54 

34  39 

+36  46^ 

36  30  " 

37  14  " 

37  58  " 

38  41  J; 

+36  40  „ 

36  24** 

37  8  " 

+36  34  „ 

36  19« 

37  3  " 

37  46  " 

38  29^ 

+35  29  „ 

36  13  " 
38  57  " 

37  41  " 

38  24* 

+35  24 

36    8 

36  52 

37  36 

38  18 

+39  24  „ 
40    7  " 

*S'!« 

+39  12  ^ 
39  56  *? 

+39    7  „ 
30  40* 

+39    1 

39  43 

40  49" 
413l" 
42  12  *\ 

40  43*? 
4125*? 

42  6j; 

40  37*? 

41  18  " 
41  59  Jl 

40  31* 

41  12  " 
4153JI 

40  24 

41    6 

41  47 

+42  53„ 

43  33* 

44  IS* 

44  53* 

45  32* 

+42  47  ^ 

43  27* 

44  7* 
44  46* 
46  25* 

+42  40  „ 

43  20* 

44  0* 

44  40  „ 

45  19  J 

+42  34„ 
43  14* 

43  54* 

44  33* 
46  12* 

+«27 

48    7 

43  47 

44  26 

45    5 

+46  11  „ 

46  49^ 

47  27  f. 

48  41  j; 

46  42  * 

47  20?! 

47  57" 

48  33  * 

+46  57  „ 

46  36" 

47  IS?! 

47  50" 

48  26  Jj 

+45  50  „ 
.46  28?! 

■*'    6« 

47  42 

«1»S 

+45  43 

46  21 

46  58 

47  35 

48  12 

+49  17  „ 

49  63  " 

50  28?J 

5137^ 

+«    »« 

49  46  „ 

50  20" 

50  56  " 

51  29  ^ 

+«    2  « 

49  38!! 

50  18" 

50  47  !! 

51  21  JJ 

+48  66„ 
51  14^ 

+48  47 

49  28 

40  58 

50  32 

51    6 

+52  10  „ 

52  43^ 
58  16" 

53  48j; 

54  19^1 

+52    2  _ 

52  36? 

53  S" 
68  40" 

54  11^1 

+51  66  _ 

52  28? 

53  32^ 

+51  47  _ 
53  24!? 

+51  39 

52  12 

52  44 

58  16 

66  56  11 

53  47 

+54  60  ,, 

55  21?; 
66  51* 

56  20* 
56  40  ^ 

+64  42  _ 
66  12  * 
56  42!! 
66  11  * 
58  40* 

+64  34_ 
56    4?! 
56  34  * 

56  32* 

+64  28  _ 
54  56  * 
66  26* 
66  56  ^ 
56  23» 

+54  18 

64  48 

66  17 

56  48 

56  15 

+57  17  _ 
5f44" 

+11    3^ 

+57    8  _ 

57  36  * 

58  S" 

58  29?? 
+66  64  " 

+57    0  _ 
57  27  " 

57  64" 

58  20?! 
+68  46  * 

+66  5l„ 
57  18  „ 
57  46  " 
68  11  « 

+58  37  * 

+56  43 

57  10 

57  37 

58    3 

+58  28 

TABLE  I. 
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'^'-v^DecL 

DecL^ 

88**  62'  30^' 

88^  52'  40^' 

88*»  52'  50" 

88*»63'  0" 

88*'  63'  10" 

88°  53'  20" 

y^ 

1.  A..^S^ 

y^l3L.}L. 

li    m 

§    It 

t    It 

9        II 

t    It 

1    II 

1    II 

h   m 

10    3 

6 

+69    3^ 
69  28; 

59  63?J 

60  17^ 
60  40^ 

+68  64«, 
69  19  S 

59  44* 

60  8^ 
60  31; 

+58  46«- 
69  11?? 
69  35?! 
69  69; 
60  22; 

+68  37  ^ 
69    2?? 
69  28  ?: 
69  50^ 
60  13; 

+68283. 

68  68?? 

69  17; 
69  41^ 
60    A% 

68  44?? 

69  8; 

69  32; 
5955; 

13  67 
54 

9 

51 

12 

48 

15 

45 

10  18 

+61    3„ 
6125" 
6146  J 
62    7^ 

62  28  2 

+60  54^ 
61  16" 

61  37" 
6158" 

62  18; 

+60  45« 

6128; 

61  49; 

62  9* 

+60  36  «, 

60  58" 

61  19? 

61  40; 

62  0" 

+60  27^ 

60  49; 
6110^ 
6I8I; 

61  51  2 

+60  18  23 
60  40?? 

«1    iS 
6121^ 

6141^ 

13  42 

21 

39 

24 

36 

27 

33 

30 

30 

10  33 

+62  47  ,. 

63  6  ;• 

+62  38  ,. 

62  57 :: 

63  16  J! 
63  33  „ 
63  60JJ 

+62  29  -^ 

62  47  J! 

63  6?? 
63  23  " 
63  40  Jj 

+62  19  ,^ 
62  38  ?• 

+62  10  „ 
62  29  ?: 

+62    1  ,^ 
62  19  ?* 

13  27 

36 

24 

39 

63  24  }! 
63  42  J? 
63  69  JJ 

62  66  Jr 

63  14  J, 

63  31  1; 

62  47?? 

63  4?! 

62  37  ?' 

21 

42 

62  55  ?; 

18 

45 

63  21JJ 

63  12  JJ 

15 

10  48 

+64  16  ,. 
64  31  J! 

64  46  J? 

65  iJJ 
65  15  JJ 

+64    6  J. 
64  22!? 
64  87  }t 
64  61" 
66    6jJ 

+63  57  ,. 
64  12?? 

+63  47  ,. 
64   3  ?: 

+63  37  -. 
63  63?? 

+63  28  ,. 

63  43  ?? 

13  12 

51 

9 

54 

64  27  ?? 
64  42?? 
64  66;j 

64  18  ?? 
64  32  ?: 
64  46  Jj 

64    8?J 
64  22?: 
64  36JJ 

63  58  ?? 

e 

10  57 

64  13  ?? 

3 

11    0 

64  26  J; 

13    0 

11    3 

+65  28„ 
65  40?? 

65  62  „ 

66  8  „ 
66  14JJ 

+66  18  „ 

65  31  :, 

66  42" 
66  63" 
66    4jJ 

+66    8  ,a 
65  21  ?J 
65  33  „ 

65  44" 

66  54^ 

+64  59  ,^ 
66  11  " 

+64  49  -^ 
65    1  " 

+64  39  ,^ 
64  62  ?? 

12  57 

6 

54 

9 

66  23  ?? 
65  34  " 
65  44  JJ 

65  13  ?? 

65    3  " 

51* 

12 

65  24" 
65  84;j 

65  14  " 

48 

15 

65  25  " 

45 

11  18 

+66  24   ^ 
66  33   : 
66  41   ? 
66  49   : 
66  66   ; 

+66  14   . 
66  23   : 
66  31    ! 
66  39   , 
66  46   ^ 

+66    4   . 
66  13   : 
66  21    f 
66  29   !! 
66  36    ] 

+66  64   . 
66    3   ' 
66  11   ? 

66 19  ; 

66  26    ^ 

+66  44   . 

65  63   ? 

66  2   ! 
66    9   ! 

+65  34   ^ 
65  43    • 

12  42 

!           21 

39 

24 

65  52    ; 

36 

1           27 

65  69    ; 

33 

30 

66  16   ; 

66    6    \ 

30 

11  33 

+67    2   ^ 
67    8   ? 
67  18   ? 
67  18    J 
67  21   \ 

+66  62   ^ 

66  68   r 

67  3    * 
67    8   f 
67  12   J 

+66  43    . 
66  48    ? 
66  53    I 

66  68   I 

67  2   J 

+66  33    . 
66  38   ^ 
66  43    ? 

+66  23    . 

+66  13    . 

12  27 

36 

66  28   ? 

66  19   ? 

24 

39 

06  33   t 

66  24   ? 

21 

42 

66  48   f 
66  62   3 

66  88   ? 

66  28   * 

18 

45 

66  42   , 

66  32   , 

16 

11  48 

+67  24   , 
67  27    ! 
67  29    ? 
67  30   i 

+67  80   ° 

+67  16   « 
67  17  ; 
67  19    ? 
67  20   J 

+67  20   ^ 

+67    5   , 
67    7    ? 
67    9   ? 

+66  56   « 

+66  46   , 

+66  35    « 

12  12 

51 

66  67    ? 

66  47    ^ 

66  37    : 

9 

54 

66  69    , 

66  49    ; 

66  39   : 

6 

11  57 

67  10   J 
+67  10   ^ 

67    0   J 
+67    0    ^ 

66  60   ? 

6640   ? 

3 

12    0 

+66  50   ® 

+66  40    " 

12    0 

TABLE  la. 

Table  I  has  been  computed  for  an  altitude  of  45^.    For  other  altitudes,  conections  taken 
from  the  foUowing  table  may  be  applied  when  the  desired  degree  of  accuracy  requires  it. 


Altitude. 

AlUtodA. 

^^^^^^ 

N*...^^^^^ 

10«» 

20* 

30*» 

40<» 

60* 

60*» 

W 

.i-— ■""''''^ 

H.A. 

^^^^"--^ 

..^-""'^^ 

H.A. 

h 

h 

tt 

u 

tt 

ti 

tt 

It 

II 

b 

h 

0 

12 

0 

0 

0 

0 

0 

0 

0 

12 

24 

1 

11 

-2 

-  2 

-1 

0 

+1 

+  2 

+  6 

13 

23 

2 

10 

8 

6 

4 

-2 

2 

7 

17 

14 

22 

3 

9 

16 

12 

8 

3 

4 

14 

34 

16 

21 

4 

8 

24 

19 

12 

5 

6 

22 

51 

16 

20 

5 

7 

3D 

23 

15 

6 

7 

27 

64 

17 

19 

6 

6 

-as 

-26 

-17 

-6 

+8 

+29 

+69 

18 

18 
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SIDEREAL  INTO  MEAN  SOLAR  TIME. 

TO  BE  SUBTRACTED  FBOli  A  SIDEREAL  TIME  INTEBVAL. 


Bltlereul. 


c 


m 
0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

39 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 
44 

45 
46 
47 
48 
49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


m  s 
0  0.000 
0  0.164 
0  0.328 
0  0.491 
0  0.655 

0  0.819 
0  0.983 
0  1.147 
0  1.311 
0  1.474 

0  1.638 
0  1.802 
0  1.966 
0  2.130 
0  2.294 

0  2.457 
0  2.621 
0  2.785 
0  2.949 
0  3.113 

0  3.277 
0  3.440 
0  3.604 
0  3.768 
0  3.932 

0  4.096 
0  4.259 
0  4.423 
0  4.587 
0  4.751 

0  4.915 
0  5.079 
0  5.242 
0  5.406 
0  5.570 

0  5.734 
0  5.898 
0  6.062 
0  6.225 
0  6.389 


0 
0 
0 
0 
0 


6.553 
6.717 
6.881 
7.045 
7.208 


0  7.372 
0  7.536 
0  7.700 
0  7.864 
0S.G27 


0 
0 
0 
0 
0 


8.191 

8.355 
8.519 
8.663 
8.847 


0  9.010 
0  9.174 
0  9.338 
0  9.502 
0  9.666 


l'^ 


in     8 
0   9.830 
0   9.993 


0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
10 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 


0.157 
0.321 
0.485 

0.649 
0.813 
0.976 
1.140 
1.304 

1.468 
1.632 
1.795 
1.959 
2.123 


8' 


lb 


m  8 
0 19.659 
0  19.823 
0  19.987 
0  20.151 
0  20.314 

0  20.478 
0  20.642 
0  20.806' 
0  20.970 ' 
0  21.134  1 

0  21.297  ' 
0  21.461 
0  21.625 
0  21.789 
0  21.953 


2.287  I  0  22.117 
2.451  0  22.280 
2.615  I  0  22.444 
2.778  ;  0  22.808 
2.942  . 0  22.772 


3.106 ;  0  22.936 
3.270  0  23.099 
3.434  !  0  23.263 


3.598 
3.761 

3.925 
4.089 
4.253 
4.417 
4.581 

4.744 
4.906 
5.072 
5.236 
5.400 

5.563 
5.727 
5.891 
6.055 
6.219 

6.383 
6.546 
6.710 
6.874 
7.038 

7.202 
7.366 
7.529 
7.693 
7.857 

8.021 
8.186 
8.349 
8.512 
8.676 

8.840 
9.004 
9.168 
9.331 


019.495 


0  23.427 
0  23.591 

0  23.755 
0  23.919 
0  24.082 
0  24.246 
0  24.410 

0  24.574 
0  24.738 
0  24.902 
0  25.065 
0  25.229 

0  25.393 
0  25.557 
0  25.721 
0  25.885 
026.046 

0  26.212 
0  26.376 
0  26.540 
0  26.704 
0  26.867 

0  27.031 
0  27.195 
0  27.359 
0  27.52S 
027.«87 

0  27.850 
0  28.014 
0  28.178 
0  28.342 
0^8.506 

0  28.670 
0  28.833 
0  28.997 
0  29.161 
0  29.325 


0  29.489 
0  29.653 
0  29.816 
0  29.980 
0  30.144 

0  30.308 
0  30.472 
0  30.635 
0  30.799 
0  30.963 

0  31 .127 
0  31.291 
0  31.455 
0  31.618 
0  31.782 

0  31.946 
0  32.110 
0  32.274 
0  32.438 
0  32.601 

0  32.765 
0  32.929 
0  33.093 
0  33.257 
0  33.420 

0  33.584 
0  33.748 
0  33.912 
0  34.076 
0  34.240 

0  34.403 
0  34.567 
0  34.731 
0  34.895 
0  35.059 

0  35.223 
0  35.386 
0  35.550 
0  35.714 
0  35.878 

0  36.042 
0  36.206 
0  36.369* 
0  36.533 
0  36.697 

0  36.861 
0  37.025 
0  37.188 
0  37.352 
0  37.516 

0  37.680 
0  37.844 
088.008' 
038.171 
0  38.335 

038.409 
0  38.663 
0  38.827 
0  38.991 
0  39.154 


m  s 
0  39.318 
0  39.482 
0  39.646 
0  39.810 
039.974 

0  40.137 
0  40.301 
040.465 
0  40.629 
0  40.793 

0  40.956 
0  41.120 
0  41.284 
0  41.448 
0  41.612 

0  41.776 
0  41.939 
0  42.103 
0  42.267 
0  42.431 

0  42.595 
0  42.759 
0  42.922 
0  43.086 
043.250 

0  48.414 
0  43.578 
0  43.742 
0  43.905 
0  44.069 

0  44.233 
0  44.397 
0  44.561 
0  44.724 
044.888 

046.052 
0  45.216 
045.380 
0  45.544 
046.707 

0  45.871 
0  46i)35 
0  46.199 
0  46.363 
0  46.527 

0  46.690 
0  46.854 
0  47.018 
0  47.182 
047.346 

0  47.510 
0  47.673 
0  47.837 
0  48.001 
0  48.165 

0  48.329 
0  48.492 
0  48.656 
0  48.820 
0  48.984 


m  8 
0  49.148 
0  49.812 
0  49.47ft 
0  49.639 
049.803 

0  49.967 
0  50.131 
0  50.296 
0  50.458 
0  50.622 

0  50.786 
0  50.950 
0  51.114 
0  51.278 
0  51.441 

0  51.IB05 
0  51.769 
0  51.933 
0  52.097 
0  52.260 

0  52.424 
0  52.588 
0  52.752 
0  52.916 
053.080 

0  53.243 
0  53.407 
0  53.571 
0  53.735 
0  53.899 

0  54.063 
0  54.226 
0  54.390 
0  54.554 
0  54.718 

0  54.882 
0  55.046 
0  55.209 
0  55.373 
055.537 

0  55.701 
0  55.865 
0  56.028 
0  56.192 
0  56.356 

0  56.520 
0  56.684 
0  56.848 
0  57.011 
OW.175 

0  57.339 
0  57.503 
0  57.667 
0  57.831 
057.994 

0  58.158 
0  58.322 
0  58.486 
0  58.650 
0  58.814 


6^ 


m  8 
0  58.977 
0  59.141 
0  59.305 
0  59.469 
0  59.633 

0  59.796 

0  59.960 

1  0.124 
1  0.288 
1   0.452 


1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
I 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 

1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 


n& 


0.616 
0.779 
0.943 
1.107 
1.271 

1.435 
1.599 
1.762 
1.926 
2.090 

2.254 
2.418 
2.582 
2.745 
2.909 

3.073 
3.237 
8.401 
3.564 
8.728 

3.892 
4.056 
4.220 
4.384 
4,547 

4.711 
4^75 
5.039 
5.203 
5.96T 

5.530 
5.694 
5.858 
6.022 
6.186 

6.350 
6.5ia  t 
6.677 
6.841 

7;60& 

7.169 
7.332 
7.4?6' 
7.«0 

7.824 

7.988 
8.152 
8.315 
8.479 
8.643 


8.807 
8.971 
9.135 
9.298 
9.4to 

9.^6 

9.790 

9.9&4 

10.U8 

10.281 

10.445 
10.609 
10.773 
10.937 
ll.lOD 

11.264 
11.428 
11.592 
11.756 
11.920 

12.083 
12.247 
12.411 
12.575 
12.739 

12.903 
13.066 
13.230 
13.394 
13.558 

13.722 
13.886 
14.049 
14.213 
14.377 

14.541 
14.705 
14.868 
15.032 
15.196 

15.360 
15.524 
15.688 
15.851 
16.015 

16.179 
10.343 
16.507 
16.671 
16.834 

16.098 
17.162 
17.3je6 
17.400 
17.684 

17.817 
17.981 
18.145 
18.300 
18.473 


s  I   s 
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0 

1 
2 
3 

4 

5  Oj& 

6  Oil 

7  0^ 

8  oe 

9  tOiS 

10  ec 

11  f6J0 

12  'Oei 

13  C{i 
14 


15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 

26   O-iTi 


6J3I 

QX'L 
QM 


0.(0 

tO-*' 


27 

28 


30 
31 
32 
33 
34 

35 
36 
37 
38 
39 

40 
41 
42 
43 


OP 
.'Off! 

oof 

O-di? 
00 


0.1A 
0.11^ 

0.19 
0.112 

om 

OJi: 


44  j  0.13» 

45  ^  0.15 

46  0.131 

47  16.15 

48l0.Ul 
49 '&1^ 


50 
51 
52 
63 
64 

55 

56 


0.15 
0.133 
OJ^ 
0.145 

OM 

0J5» 
0.1di 


67  i  0.1^ 

58  1 0^^ 

OiA 
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SIDEREAL  INTO  MEAN  SOLAS  TDIE. 

TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


L^eceia. 

8*^ 

9^ 

10*^ 

ll'^ 

12^ 

13^ 

14^ 

15^ 

^  For 
BeccmdR. 

m 

m    8 

m    9 

m    8 

m    8 

m 

8 

in     8 

m    8 

m    8 

8 

8 

0 

1 18.«36 

128.46<^ 

188.296 

148.125 

1 57.955 

2   7.784 

2  17.614 

2  27.443 

0 

0.000 

1 

1X8.800 

128.680 

138.459 

148.289 

1  68.110 

8   7.948 

2  17.778 

2  27.607 

1 

0.003 

2 

1^8.964 

128.794 

138.623 

148.458 

158.282 

2   8.112 

2 17.941 

2  27.771 

2 

0.005 

s 

1 19.128 

128.958 

1 38.787 

1 48.617 

158.446 

8   8.276 

2  18.105 

2  27.936 

8 

0.008 

4 

1910.292 

1 2».121 

188J51 

148.780 

1  58.610 

2   8.440 

218.269 

2  28.099 

« 

0.011 

5 

1  b.456 

1 29.285 

1  39.115 

146.944 

168.774 

2   8.608 

218.433 

2  28.263 

5 

0.014 

6 

1 19.619 

129.449 

1  30.279 

149.108 

1  68.938 

2   8.T67 

2 18.897 

2  28.426 

6 

0.016 

7 

1 19.783 

129.618 

189.442 

149.272 

159.101 

2   8.931 

2  18.761 

2  28.590 

7 

0.019 

8 

1 19.947 

1  29.777 

13».606 

149.486 

159.265 

2   9.095 

2 18.924 

2  28.754 

8 

0.022 

9 

1 20.111 

120.940 

130;770 

1 40.600 

150.^9 

2   9.259 

219.088 

2  28.918 

9 

0.025 

10 

120.275 

180.104 

139.984 

149.768 

160.896 

2  9.428 

2  19.252 

2  29.088 

ID 

0.027 

11 

120.439 

130.268 

140.098 

140.927 

1 59.757 

2   9.586 

2  19.418 

2  29.246 

11 

0.030 

12 

120.602 

130.432 

140.261 

150.0^ 

1 69.921 

2   0.750 

2  19.580 

2  29.409 

12 

0.033 

IS 

1 20.766 

130.596 

140.425 

150JZ55 

2 

0.084 

2   9.914 

2  19.744 

2  29.573 

18 

0.035 

14 

120.930 

130.760 

140.580 

150.419 

2 

0.248 

2  10L078 

219.907 

2  29,737 

14 

0.038 

15 

121.094 

130.928 

140.758 

150;e83 

2 

0.412 

210.2^ 

2  20.071 

2  29:901 

15 

0.041 

16 

121.258 

1 31.087 

1 40.917 

150.746 

2 

0.57« 

210.405 

2  20.235 

2  30.066 

16 

0.044 

17 

121.422 

1 31.251 

1 41.081 

1 50.910 

2 

0.740 

210.569 

2  20.399 

2  30.228 

17 

0.046 

18 

121.586 

1 31.415 

1 41.244 

1 61,074 

2 

0.904 

210.733 

2  20.563 

2  30.392 

18 

0.049 

19 

1 21.749 

1 31.579 

141.408 

1 51.238 

2 

1.067 

210.897 

2  20i727 

2  30.556 

19 

0.052 

20 

1 21.913 

131,743 

1  41.572 

1 51.402 

2 

1.831 

211.061 

2  20.890 

2  30.720 

20 

0.055 

21 

1  22.077 

131.906 

141.736 

151.565 

2 

1.395 

211.225 

221.054 

2  30.884 

21 

0.057 

22 

1 22.241 

132.070 

141.900 

1  51.729 

2 

1.550 

211.888 

2  21.218 

2  31.048 

22 

0.060 

23 

122.404 

132.894 

142.064 

1 51.893 

2 

1.723 

211.552 

2  21.882 

2  31.211 

^8 

0.063 

24 

122.568 

132.396 

14^.227 

152.057 

2 

1.887 

2 11.718 

2  21.546 

2  31.375 

24 

0.066 

25 

122.732 

132.5«l 

142:891 

152.221 

2 

2.050 

211.880 

2  21.709 

2  31.539 

25 

0.068 

26 

122.896 

1 32.726 

1^.555 

152.386 

2 

2.214 

212.044 

2  21.878 

2  31.703 

26 

0.071 

27 

123.060 

138.869 

1 42.719 

152.648 

2 

2.378 

212.208 

2  22.037 

2  31.867 

27 

0.074 

28 

1 23.224 

138.056 

2  42.868 

1  52.712 

2 

2.542 

2  12.371 

2  22.201 

2  32.031 

28- 

0.076 

29 

128.387 

138.2317 

1 48 .047 

1  52;876 

2 

2.706 

2 12.635 

2  22.366 

2^194 

29 

0.079 

SO 

123.851 

133JS81 

143.210 

153.040 

2 

2.869 

212.099 

2  22.529 

2  32.358 

30 

0.082 

SI 

1 23.715 

138JM 

1  43.374 

153.204 

2 

3,033 

212.863 

2  22.692 

2  32.522 

31 

0.085 

32 

123^79 

133.708 

143.538 

158.868 

2 

8.197 

218.027 

2  22.856 

2  32.686 

32 

0.087 

33 

124.048 

1 38.872 

143.702 

153.531 

2 

3.361 

2  13.191 

2  23.020 

2  33.850 

38 

0.090 

84 

1^.207 

134.086 

143,IM6 

158.695 

2 

3.525 

213.864 

2  23.184 

2  33.013 

34 

0.093 

85 

124.1170 

134.«)0 

144.029 

153.859 

2 

3.689 

2 13.618 

2  23.848 

2  33.177 

35 

0.096 

36 

124.534 

134.364 

144.193 

1  54.0^ 

2 

3.852 

213.682 

2  23.612 

2  33.341 

36 

0.098 

37 

124:698 

134.528 

144.357 

1  64.187 

2 

4.016 

218.846 

2  23.676 

2133.506 

37 

0.101 

38 

124.862 

134.6^ 

144.521 

154.351 

2 

4.180 

2 14.010 

2  23.839 

2  33.660 

38 

0.104 

89 

12&.026 

134.86& 

144.685 

1  54.514 

2 

4.344 

214.173 

2  24.0U3 

2  33.833 

39 

0.106 

40 

125.190 

136.019 

144.849 

1  54.678^ 

2 

4.508 

2  14.837 

2  24.167 

2  33.996 

40 

0.109 

41 

125.353 

135.183 

145.012 

154.842 

2 

4.672 

2  14.501 

2  24.331 

2  34.160 

41 

0.112 

42 

1 25.517 

135.347 

1  45.176 

155.006 

2 

4.835 

214.665 

2  24.496 

2  34.324 

42 

0.115 

43 

1J25.681 

1 35.511 

146.340 

1  55.170 

2 

4.990 

214.829 

2  24.658 

2  34.488 

48 

0.117 

44 

125.845 

1  35.674 

145.504 

156J33 

2 

6.K3 

2  14.998 

2  24.822 

2  34.652 

44 

0.120 

45 

126.009 

135.888 

148.668 

166.497 

2 

6.327 

2  16.166 

2  24.986 

2  34.818 

45 

0.123 

46 

1  26.172 

136.002 

145.832 

1 55.661 

2 

6.491 

2 15.320 

2  26.150 

2  34.979 

46 

0.126 

47 

126.336 

136.166 

145.995 

156.825 

2 

6.655 

215.484 

2  25.314 

2  35.148 

47 

0.128 

48 

126.500 

136.330 

1 46.150 

156.988 

2 

6.818 

216.648 

2  25.477 

2  35.307 

48 

0.131 

49 

126.664 

136.498 

146.328 

156.168 

2 

5.982 

2  15.818 

2  25.641 

2  35.471 

49 

0.134 

50 

1&6J828 

136^.657 

146.467 

156.316 

2 

0.146 

2 15.976 

2  25.806 

2  35.635 

50 

0.137 

51 

1 26.992 

136.821 

146.651 

156.480 

2 

6.310 

216.130 

2  25.969 

2  35.798 

51 

0.139 

52 

1 27.155 

136.985 

146.815 

156.644 

2 

6.474 

216.306 

2  26.133 

2  35.962 

52 

0.142 

53 

1 27.319 

1  37.149 

1 46.978 

1  56.808. 

2 

6.637 

2  16.467 

2  26.297 

2  36.126 

53 

0.145 

54 

127.488 

1  37.313 

147.142 

156jr72 

2 

6iX>l 

2  16.631 

2  26.460 

2  36.290 

54 

0.147 

55 

1 27.647 

1 37^476 

147.800 

157.186. 

2 

6.965 

216.796 

2  26.624 

2  36.454 

55 

0.150 

56 

1 27.811 

137.640 

1 47.470 

157.299 

2 

7.129 

218.950 

2  26.788 

2  36.618 

56 

0.153 

57 

1  27.975 

137.804 

147.634 

157.463 

2 

7.298 

2  17.122 

2  26.952 

2  36.781 

57 

0.156 

58 

128.138 

1  37.968 

1  47.797 

1  57.627 

2 

7.4')7 

2  17.286 

2  27.116 

2  36.945 

58 

0.158 

59 

1 28.302 

138.132 

1  47.901 

1  57.791  J 

2 

7J620 

217.450 

2  27.280 

2  37.109 

59 

0.161 
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TABLE  II. 


SIDEREAL  INTO  MEAN  SOLAR  TIME. 

TO  BE  SUBTRICTED  FBOM  A  SIDEREAL  TIME  INTEBVAL. 


Sidereal. 

16^ 

17^ 

18^ 

19*^ 

20^ 

21^ 

22^ 

23^ 

For 

Seooods. 

m 

m     8 

m     s 

m     s 

m     8 

m     8 

m     s 

m     8 

m     8 

8 

a 

0 

2  37.273 

2  47.102 

2  56.932 

3    6.762 

3  16.591 

8  26.421 

3  86.250 

3  46.080 

0 

0.000 

1 

2  37.437 

2  47.266 

2  67.096 

3    6.925 

3 16.755 

8  26.586 

3  36.414 

3  46.244 

1 

0.003 

2 

2  87.601 

2  47.430 

2  57.260 

3   7.089 

3 16.919 

3  26.748 

3  36.578 

8  46.407 

2 

0.005 

3 

2  37.764 

2  47.594 

2  57.424 

3   7.253 

8 17.083 

3  26.912 

3  36.742 

8  46.571 

8 

0.008 

4 

2  37.928 

2  47.758 

2  57.587 

3   7.417 

317.246 

3  27.076 

8  36.906 

3  46.735 

4 

0.011 

5 

2  38.092 

2  47.922 

2  57.751 

3    7.581 

8 17.410 

3  27.240 

8  37.069 

3  46.899 

5 

0.014 

6 

2  38J256 

2  48.085 

2  57.916 

3    7.745 

3  17.574 

3  27.404 

3  37.238 

8  47.063 

6 

0.016 

7 

2  38.420 

2  48.249 

2  68.079 

3    7.908 

3  17.738 

3  27.568 

8  37.397 

8  47.227 

7 

0.019 

8 

2  38.584 

2  48.413 

2  68.243 

3   8.072 

317.902 

3  27.731 

3  37.561 

3  47.390 

-8 

0.022 

9 

2  38.747 

2  48.577 

2  58.406 

3   8.236 

318.066 

3  27.896 

3  37.726 

8  47.654 

9 

0.025 

10 

2  38.911 

2  48.741 

2  68.570 

3   8.400 

318.229 

3  28.059 

3  37.889 

3  47.718 

10 

0.027 

11 

2  39.075 

2  48.905 

2  58.734 

3    8.564 

3 18.393 

3  28.223 

8  38.052 

3  47.882 

11 

0.030 

12 

2  39.239 

2  49.068 

2  68.896 

3   8.728 

318.657 

3  28.387 

3  38.216 

8  48.046 

12 

0.033 

13 

2  39.403 

2  49.232 

2  59.062 

8   8.891 

3  18.721 

3  28.560 

3  38.380 

3  48.210 

18 

0.085 

14 

2  39.566 

2  49.896 

2  59.226 

3   9.055 

3  18.885 

3  28.714 

8  38.644 

3  48.373 

14 

0.038 

15 

2  39.730 

2  49.560 

2  69.389 

3   9.219 

319.049 

3  28.878 

3  38.708 

3  480587 

15 

0.041 

16 

2  39.894 

2  49.724 

2  59.553 

3   9.383 

8  19.212 

3  29.042 

3  38.871 

3  48.701 

16 

0.044 

17 

2  40.058 

2  49.888 

2  59.717 

3   9.547 

3  19.376 

3  29.206 

3  39.035 

3  48.865 

17 

0.046 

18 

2  40.222 

2  50.051 

2  59.881 

3   9.710 

319.540 

8  29.370 

3  39.199 

3  49.029 

18 

0.049 

19 

240.386 

2  50.215 

3   0.045 

3   9.874 

3 19.704 

3  29.533 

3  39.363 

3  49.193 

19 

0.052 

20 

2  40.549 

2  50.379 

8   0.209 

310.038 

319.868 

3  29.697 

3  89.627 

3  49.356 

20 

0.055 

21 

2  40.713 

2  50.548 

3   0.872 

310.202 

3  20.032 

3  29.861 

3  39.691 

3  49.520 

21 

0.057 

22 

2  40.877 

2  60.707 

3   0.536 

3 10.366 

3  20.195 

3  30.025 

3  39.854 

8  49.684 

22 

0.060 

23 

2  41.041 

2  50.870 

3   0.700 

3  10.530 

3  20.359 

3  30.189 

8  40.018 

8  49.848 

23 

0.063 

24 

2  41.205 

2  51.034 

3  0.864 

310.693 

3  20.523 

8  30.3SS 

8  40.182 

3  60.012 

24 

0.066 

26 

2  41.369 

2  61.198 

3   1.028 

3  10.857 

3  20.687 

3  30.516 

3  40.346 

3  50.175 

25 

0.0^ 

26 

2  41.532 

2  51.362 

3   1.192 

3  11.021 

3  20.851 

3  30.680 

3  40.510 

3  60.339 

26 

0.071 

27 

2  41.696 

2  51.526 

3    1.356 

3  11.185 

3  21.014 

8  30.844 

3  40.674 

3  50.503 

27 

0.074 

28 

2  41.860 

2  61.690 

3    1.519 

311.349 

8  21.178 

3  31.008 

3  40.837 

3  50.667 

28 

0.076 

29 

2  42.024 

2  51.853 

3   1.683 

311.613 

8  21.342 

3  31.172 

8  41.001 

8  60.831 

29 

0.079 

30 

2  42.188 

2  52.017 

3   1.847 

3  11.676 

8  21.506 

3  31.336 

3  41.165 

3  50.996 

30 

0.082 

31 

2  42.352 

2  62.181 

3   2.011 

311.840 

3  21.670 

3  31.499 

8  41.329 

3  61.158 

31 

0.085 

32 

2  42.515 

2  52.345 

3   2.174 

312.004 

3  21.834 

3  31.663 

3  41.493 

3  61.322 

32 

0.087 

33 

2  42.679 

2  62.509 

3   2.338 

3  12.168 

3  21.997 

3  31.827 

3  41.657 

8  51.466 

33 

0.090 

34 

2  42.843 

2  62.673 

3   2.502 

3  12.332 

8  22.161 

3  31.991 

3  41.-820 

8  51.650 

34 

0.093 

85 

2  43.007 

2  62.836 

8   2.666 

312.496 

3  22.326 

3  32.155 

3  41.984 

3  51.814 

35 

0.096 

36 

2  43.171 

2  63.000 

3   2.830 

312.659 

3  22.489 

8  32.318 

3  42.148 

3  61.978 

36 

0.098 

37 

2  43.334 

2  63.164 

3   2.994 

312.823 

3  22.653 

3  32.482 

3  42.312 

8  62.141 

37 

0.101 

38 

2  43.498 

2  63.328 

3   3.157 

3  12.987 

3  22.817 

3  32.646 

3  42.476 

3  52.305 

38 

0.104 

89 

2  43.662 

2  63.492 

3   3.321 

3  13.161 

3  22.980 

3  32.810 

3  42.6^9 

3  52.469 

39 

0.106 

40 

2  43.826 

2  63.656 

3   3.485 

3  13.315 

3  23.144 

3  32.974 

3  42.803 

3  52.633 

40 

0.109 

41 

2  43.990 

2  53.819 

3    3.649 

3  13.478 

3  23.308 

3  33.138 

3  42.967 

3  62.797 

41 

0.112 

42 

2  44.154 

2  53.983 

3   3.813 

313.642 

3  23.472 

3  33.301 

3  43.131 

3  52.961 

42 

0.115 

43 

2  44.317 

2  54.147 

3   3.977 

313.806 

3  23.636 

3  33.465 

3  43.296 

3  53.124 

43 

0.117 

44 

2  44.481 

2  54.311 

3    4.140 

3  13.970 

3  23.800 

3  33.629 

3  43.459 

3  53.288 

44 

0.120 

45 

2  44.645 

2  54.476 

3   4.304 

314.134 

3  23.963 

3  33.793 

8  43.622 

3  53.452 

45 

0.123 

46 

2  44.809 

2  64.638 

3   4.468 

3 14.298 

3  24.127 

3  33.957 

3  43.786 

3  53.616 

46 

0.126 

47 

2  44.973 

2  64.802 

3   4.632 

3 14.461 

3  24.291 

3  34.121 

3  43.950 

3  53.780 

47 

0.128 

48 

2  45.137 

2  54.966 

3   4.796 

314.625 

3  24.456 

3  34.284 

3  44.114 

8  63.943 

48 

0.131 

49 

2  45.300 

2  55.130 

3   4.960 

3 14.789 

3  24.619 

3  34.448 

3  44.278 

8  64.107 

49 

0.134 

50 

2  45.464 

2  65.294 

3   6.123 

3 14.953 

3  24.782 

3  34.612 

8  44.442 

3  64.271 

60 

0.137 

51 

2  45.628 

2  65.468 

3   5.287 

3 16.117 

3  24.946 

3  34.776 

3  44.605 

3  64.435 

51 

0.139 

52 

2  45.792 

2  65.621 

3   6.451 

3  15.281 

3  25.110 

3  34.940 

8  44.769 

3  54.599 

62 

0.142 

53 

2  45.956 

2  55.785 

3    5.615 

315.444 

3  26.274 

8  35.104 

3  44.933 

3  64.763 

63 

0.145 

54 

2  46.120 

2  55.949 

3   5.779 

315.606 

3  25.438 

8  35.267 

3  45.097 

8  54.926 

64 

0.147 

55 

2  46.283 

2  56.113 

3   5.942 

315.772 

3  25.602 

3  35.431 

8  45.261 

8  56.090 

65 

0.150 

56 

2  46.447 

2  56.277 

3   6.106 

3  15.936 

3  26.765 

3  35.595 

3  45.426 

8  65.254 

66 

0.153 

57 

.2  46.611 

2  66.441 

3   6.270 

3  16.100 

3  25.929 

3  35.759 

3  45.588 

8  55.418 

57 

0.156 

58 

2  46.775 

2  56.604 

3    6.434 

3  16.264 

3  26i»3 

3  35.923 

8  46.752 

8  66.582 

68 

0.158 

59 

£46.939 

2  56.-768 

8   6.598 

316.427 

3  26.257 

3  36.066 

8  45.916 

8  66.746 

69 

0.161 

TABLE  m. 
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MEAN  SOLAS  INTO  SIDBRBAL  TIME. 

TO  BB  ADDED  TO  A  MEAN  TIME  INTERVAL. 


2SS?.      0^ 

1^ 

2»^ 

3^ 

4^ 

6" 

6*^ 

7h 

Seooods. 

m     in   a 

m    8 

m    8 

m    8 

n    8 

m    8 

m 

8 

a    8 

8 

8 

0 

0  0.000 

0   9.856 

0 19.713 

0  29^9 

0  39.426 

0  49.282 

0  59.189 

1   8.995 

0 

0.000 

1 

0  0.164 

0 10.021 

0 19.877 

0  29.734 

0  89.590 

0  49.447 

0  59.308 

1   9.160 

1 

0.003 

2 

0  0.329 

010.185 

0  20.041 

0  29.898 

0  89.754 

0  49.611 

0  59.467 

1   9.324 

2 

0.005 

8 

0  0.493 

0  10.849 

0  20.206 

0  30.062 

0  39.919 

0  49.775 

0  59.632 

1   9.488 

3 

0.008 

4 

0  0.657 

0  10.514 

0  20.370 

0  30:227 

0  40.068 

0  49.939 

0  59.796 

1   9.652 

4 

0.011 

5 

0  0.821 

0 10.678 

0  20.584 

0  80.391 

0  40.247 

0  50.104 

0  59.960 

1   9.817 

5 

0.014 

6 

0  0.966 

010.842 

0  20.699 

0  30.555 

0  40.412 

0  50.268 

0.124 

1   9.981 

6 

0.016 

7 

0  1.150 

011.006 

0  20.863 

0  80.719 

0  40.576 

0  50.432 

0.289 

1 10.145 

7 

0.019 

8 

0  1.814 

0 11.171 

0  21.027 

0  30.884 

0  40.740 

6  50.597 

0.453 

1 10.310 

8 

0.022 

9 

0  1.478 

011.335 

0  21.191 

0  81.048 

0  40.904 

0  50.761 

0.617 

1 10.474 

9 

0.025 

10 

0  1.648 

011.409 

0  21.356 

0  31.212 

0  41.069 

0  50.926 

0.782 

110.638 

10 

0.027 

11 

0  1.807 

011.663 

0  21.520 

0  31.876 

0  41.238 

0  51.089 

0.946 

1 10.802 

11 

0.030 

12 

0  1.971 

011.828 

0  21.684 

0  81.541 

0  41.397 

0  51.254 

1.110 

1 10.967 

12 

0.033 

18 

0  2.136 

011.992 

0  21.840 

0  31.705 

0  41.561 

0  51.418 

1.274 

1 11.131 

13 

0.036 

14 

0  2.300 

012.156 

0  22.013 

0^.869 

0  41.726 

0  51.582 

1.489 

111.295 

14 

0.038 

15 

0  2.464 

012.321 

022.177 

0  32.034 

0  41.890 

6  51.746 

1.608 

1 11.459 

15 

0.041 

16 

0  2.628 

012.465 

0  22.841 

0  82.196 

0  42.054 

0  51.911 

1.767 

1 11.624 

16 

0.044 

17 

0  2.798 

0 12.649 

0  22iS06 

0  32.362 

0  42.219 

0  52.075 

1.932 

1 11.788 

17 

0.047 

18 

0  2.9G7 

0 12.813 

0  22.670 

0  32.526 

0  42.388 

0  52.289 

2.096 

1 11.952 

18 

0.049 

19 

0  3.121 

012.978 

0  22.834 

0  32.691 

0  42.547 

0  52.404 

2.260 

1 12.117 

19 

0.052 

20 

0  8.285 

0 13.142 

0  22.998 

0  32.855 

0  42.711 

0  52.568 

2.424 

112.281 

20 

0.055 

21 

0  3.450 

013.306 

0  28.163 

0  38.019 

0  42.876 

0  52.732 

2.589 

1 12.445 

21 

0.057 

22 

0  3.614 

0 13.471 

0  23.327 

0  38.183 

0  48.040 

0  52.896 

2.753 

112.609 

22 

0.060 

23 

0  3.778 

018.635 

0  23.491 

0  38.848 

0  48.204 

0  58.061 

2.917 

1 12.774 

23 

0.063 

24 

0  3.943 

018.799 

0  23.656 

0  38.512 

0  43.868 

0  53.225 

3.081 

112.938 

24 

0.066 

25 

0  4.107 

018.968 

0  23.820 

0  38.676 

0  48.588 

053.889 

3.246 

1 18.102 

25 

0.068 

26 

0  4.271 

014.128 

0  23.964 

0  38:841 

0  43.697 

0  53.554 

8.410 

1 18.266 

26 

0.071 

27 

0  4.486 

014.292 

0  24.148 

0  34.005 

0  43.861 

0  53.718 

3.574 

1 13.431 

27 

0.074 

28 

0  4.600 

014.456 

0  24.313 

0  34.169 

0  44.026 

0  58.882 

3.789 

1 13.595 

28 

0.077 

29 

0  4.764 

014.620 

0  24.477 

0  34.338 

0  44.190 

0  54.046 

3.908 

1 13.759 

29 

0.079 

SO 

0  4.928 

014.785 

0  24.641 

0  84.^6 

0  44.354 

0  54.211 

4.067 

1 13.924 

80 

0.082 

81 

0  5.093 

0  14.949 

0  24.805 

0  34.662 

0  44.518 

0  54.375 

4.231 

114.088 

81 

0.085 

82 

0  5.267 

0 15.113 

0  24.970 

0  34.826 

0  44.688 

0  54.539 

4.806 

1 14.252 

82 

0.088 

88 

0  5.421 

0  15.278 

0  25.134 

0  34:990 

0  44.847 

0  54.708 

4.560 

1 14.416 

83 

0.090 

84 

0  5.685 

015.442 

0  25.298 

0  35.155 

0  45.011 

0  54.868 

4.724 

1 14.581 

84 

0.093 

85 

0  5.750 

015.606 

0  25.468 

0  35Ja9 

0  45.176 

0  55.082 

4.888 

1 14.745 

35 

0.096 

86 

0  5.914 

0 15.770 

0  25.627 

0  35.488 

0  45.340 

0  55.196 

5.053 

114.909 

86 

0.099 

87 

0  6.078 

015.965 

0  25.791 

0  85.648 

0  45.504 

0  55.361 

5.217 

1 15.073 

87 

0.101 

88 

0  6.242 

016.099 

0  25.955 

0  35.812 

0  45.668 

0  55.625 

5.381 

115.238 

88 

0.104 

39 

0  6.407 

016.268 

0  26.120 

0  35.976 

0  45.833 

0  55.689 

5.546 

1 15.402 

89 

0.107 

40 

0  6.571 

016.^^ 

0  26.284 

0  36.140 

0  45.997 

0  55.858 

6.710 

115.566 

40 

0.110 

41 

0  6.735 

016.502 

0  26.448 

0  36.305 

0  46.161 

0  56.018 

5.874 

1 15.731 

41 

0.112 

42 

0  6.900 

0  16.756 

0  26.612 

0  86.469 

0  46.825 

0  56.182 

6.088 

1 15.895 

42 

0.115 

43 

0  7.064 

016.920 

0  26.777 

0  36.638 

0  46.490 

0  56.846 

6.203 

1 16.059 

43 

0.118 

44 

0  7.228 

017.085 

0  26.941 . 

0  86.708 

0  46.654 

0  56.510 

6.867 

1 16.228 

44 

0.120 

45 

0  7.392 

017.249 

0  27405 

0  36J62 

0  46.818 

0  56.675 

6.631 

116.388 

45 

0.123 

46 

0  7.557 

0 17.418 

0  27.270 

0  37.126 

0  46.983 

0  56.839 

6.695 

1 16.552 

46 

0.126 

47 

0  7.721 

0  17.577 

0  27.434 

0  37.290 

0  47.147 

0  57.008 

6.860 

1 16.716 

47 

0.129 

48 

0  7.885 

0  17.742 

0  27.598 

0  87.455 

0  47.811 

0  57.168 

7.024 

1 16.881 

48 

0.131 

49 

0  8.049 

017.906 

0  27.762 

0  87.619 

0  47.475 

0  57.382 

7.188 

1 17.045 

49 

0.134 

60 

0  8.214 

0  18.070 

0  27.927 

0  37.783 

0  47.640 

0  57.496 

7.858 

117.209 

50 

0.137 

51 

0  8.378 

018.234 

0  28.091 

0  87.947 

0  47.804 

0  57.660 

7.517 

1 17.373 

51 

0.140 

62 

0  8.542 

018.399 

0  28.255 

0  88.112 

0  47.968 

0  57.825 

7.681 

1 17.538 

52 

0.142 

1           63 

0  8.707 

018.568 

0  28.420 

0  88.276 

0  48.132 

0  57.989 

1 

7.845 

1 17.702 

58 

0.145 

64 

0  8.871 

0 18.727 

0  28.584 

0  88.440 

0  48.297 

0  58.153 

8.010 

1 17.866 

54 

0.148 

66 

0  9.(KUS 

0  18.892 

0  28.748 

0  88.606 

0  48.461 

0  58.317 

8.174 

1 18.030 

55 

0.151 

1           66 

0  9.199 

019.056 

0  28.912 

0  88.769 

0  48.625 

0  58.482 

8.338 

1 18.195 

56 

0.153 

67 

0  9.B64 

019.220 

0  29.077 

0  38.983 

0  48.790 

0  58.646 

•* 

8.502 

1 18.359 

57 

0.156 

1           68 

0  9.628 

019.384 

0  29.241 

0  39.097 

0  48.954 

0  58.810 

8.667    118.^31 

58 

0.159 

69 

0  9.692 

019.549 

0  29.405 

0  39.262 

049.118 

0  58.978 

8.881 

1 18.688 1 

59 

0.162 
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MEAN  SOLAR  INTO  aiDBSEAL  TDOL 

TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


Mean  1 
Solar.  1 

8*^ 

m 

m  8 

0 

1 18.852 

1 

1 19.016 

2 

1 19.180 

3 

1  }9.345 

4 

119.509 

5 

1  W.673 

6 

1 19.837 

7 

120.002 

8 

1  20.166 

9 

120.330 

10 

120.405 

11 

1  20.650 

12 

1  20.823 

13 

1  20.987 

14 

1  21.152 

15 

1  21.316 

16 

121.480 

17 

1  21.644 

.  18 

121.809 

19 

1  21.973 

20 

1 22.137 

21 

1  22.302 

22 

1  22.466 

23 

122.630 

24 

1  22.794 

25 

1  22.959 

26 

1  23.123 

27 

1  23.287 

28 

1  23.451 

29 

1  23.616 

^ 

1  28.780 

31 

1 23.944 

32 

1  24.109 

33 

1  24.273 

•  34 

1  24.437 

^5 

1  24.601 

36 

1  24.766 : 

37 

1  24.980 

38 

125.094 

39 

X  25.259 

40 

1  25.428 

41 

1  25.687 

42 

1  25.761 

43 

1  25.916 

^ 

126.080 

45 

126.244 

46 

.1  26.408 

47 

1  26.573 

48 

1  26.737 

49 

126.901 

50 

127.066 

51 

127.230 

52 

1  27.394 

53 

127.558 

54 

1  27.723 

56 

127.887 

56 

1  28.051 

57 

1  28.215 

58 

128.380 

59 

128.544 

m  8 
128.708 
1  28.873 
1  29.037 
129.201 
1  29.365 

129.580 
129.694 
129.858 
1  30.022 
1  30.187 

130.351 
1  30.515 
130.680 
130.844 
1  31.008 

1  31.172 
1  31.337 
1  31.501 
1  31.665 
131;829 

131.994 
1  32.158 
132.322 
1  32.487 
132,651 

1  82.815 
1  32.979 
138.144 
1  38.308 
1  33.472 

133.637 
133.801 
1  33.965 
134.129 
134.294 

134/i58 
1  84.622 
134.786 
134.951 
1  35.115 

I  35.279 
135.444 
135.608 
1  85.772 
1  35.936 

1  36.101 
1  36.265 
136.429 
136.593 
1  86.768 

186.922 
1  37.086 
1  37.251 
1  37-415 
1  37.579 

I  37.743 
1  37.908 
138J072 
138.236 
138.400 


10^ 


38.566 
38.729 
38.898 
39.058 
89.222 


189.886 
189.660 
1  89.716 
1  89.879 
140.048 

140.207 
1  40.372 
1  40.636 
1  40.700 
140.865 

1  41.029 
1  41.193 
141.367 
1  41.522 
1  41.686 

141.860 
1  42.016 
1 42.179 
1  42.848 
142.607 

1 42.672 
142.836 
143.000 
1  43.164 
143.329 

1  43.493 
1  43.657 
1 43.822 
143.936 
144.160 

1  44.314 
1  44.479 
144.643 
144.807 
144.971 

145.136 
145.300 
1  46.464 
1  45.629 
1  45.793 

1  45.957 
1  46.121 
146.286 
146.45Q 
1  46;614 

146.778 
146.943 
1  47.107 
147.271 
147.436 

147.600 
1  47.764 
1  47.928 
148.093 
1  48.267  J 


IV 


148.421 
148.586 
148.760 
1  48.914 
1  49.078 

1  49.248 
1 49.407 
1  49.571 
1  49.736 
149.900 

150.064 
150.228' 
1  50.393 
150.667 
150.721 

150.885 
151.060 
1  51.214 
1  51.378 
151.542 

161;707 
1  61.871 
162.036 
162.200 
152.864 

1  52.628 
1  62.692 
1  62.867 
1  53.021 
153.186 

168.849 
1  53.514 
1  53.678 
153.842 
164iM)7 

1  54.171 
154.336 
154.409 
154.664 
154.828 

154i992 
1  55.156 
155.321 
156.486 
155.649 

155J814 
156.978 
156.142 
166.306 
1  66.471 

166.485 

1 56.799 
166.964 
157.128 
167.292 

157.466 
1  57.621 
157.785 
1  57.949 
1  58.113 


12' 


1 
1 
1 

1 

1 

169.099 
1  50.263 
1 69.428 
168.692 

1  69:766 

159.920 

2  OJ08& 
8  0:249 
2  0.41S 
2   0.678 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
8 
2 
2 

2 
2 
B 
2 
2 

2 
2 
2 
2 
8 


2 
2 
2 

2 
2 
2 
2 

2 

2 
2 
2 
2 

2 


13^ 


68.278  2  8.134 

68.442  2  8.298 

58.606  2  8.463 

58.771  2  8.627 

68J936  8  8.791 

8  8.966 

8  0.120 

2  9.284 

2  9.448 

2  9.618 

2  9,777 
2  9.»41 
2  10.105 
2  10^270 
210.434 

0.742  210^698 

0.906  210.763 

1.070  210.927 

1.236  211.091 

1.399  211.356 

1.663  2  11.420 

1.727  2  11.684 

1.892  2  11.748 

2.056  8  11.912 

2i220  2  12.077 

2.38&  2  12.2m 

2.549  2  12.406 

2.713  212.670 

2.877  212.734 

8.042  212.898 

8.906  213;062 

3.870  213.227 

3.534  213.391 

8.699  218:556 

3^863  218.720 

4/m  213.884 

4.102  2  14.048 

4.366  214.212 

4.520  214.377 

4;i84  214.841 

4:840  214.706 

6.013  014.869 

6.177  216.034 

6.348  216.198 

6;606  216.362 

&6?0  216.827 
6.834  216.691 
6.999  215.865 
6.163  216.019 
6.327    216.184 

6.491  216.348 

6«666  216.612 

6.820  2  16.676 

6.984  2  16.841 

7.149  2 17.006 

7.813  217.169 
7.477  217.334 
7.641  217.498 
7.806  217.662 
7.970 1 2  17.826 


14' 


m  8 
2  17.991 
2  18.165 
2  18.319 
218.483 
218.648 

2 18.812 
2  18.976 
2  19.141 
2  19.306 
2  19.469 

210.038 
2  19.798 
2  19.962 
2  2&.126 
2  20.290 

2  20.465 
2  20.619 
2  20.788 
2  20.948 
2  21.112 

2  21.276 
2  21.440 
2  21.606 
2  21.769 
2  21.933 

2  22.098 
2  22.262 
2  22.426 
2  22.590 
2  22.766 

2  22.019 
2  23.083 
2  23.247 
2  23.412 
2  23.1^76 

2  23.740 
2  28.906 
2  24.060 
2  24.233 
2  24.397 

2  24Jt62 
2  24.726 
2  24.890 
2  26.064 
2  26.219 

2  25v888 
8  26.647 
2  25.712 
2  26.876 
2  23.M0 

2  26.204 
2  26.369 
2  26.638 
2  26.697 
2  26.861 

2  27.026 
2  27.190 
2  27.354 
2  27.519 
2  27.683 


15^ 


- 


m  8 
2  27.347 
2  28.011 
2  28.176 
2  28.840 
2  23.604 

2  28.668 
2  28.838 
2  28.907 
2  29.161 
2  29.326 

2  29.490 
2  29.654 
2  29.818 
2  29.963 
2  30.147 

2  30.811 
2  30.476 
2  30.640 
2  30.304 
2  30.968 

2  31.133 
2  31.297 
2  31.461 
2  31.626 
2  31.790 

2  31.954 
2  32.118 
2  32.283 
2  32.447 
2  32.611 

2  32.776 
2  32.940 
2  33.104 
2  33.268 
2  33.432 

2  3S.697 
2  33.761 
2  33.925 
2  84.090 
2  34.264 

2  34.418 
2  34.582 
2  84.747 
2  34.911 

2  36J075 

3  35.239 
2  35.404 
2  35.668 
2  36.732 
2  36^97 

2  36.061 
2  36.226 
2  36.389 
2  36.564 
0  36.718 

2  86.882 
2  37.047 
2  37.211 
2  37.375 
2  37.639 


For 


8 

0 

1 

2 
3 

4 

6 

6 
7 

8 
9 


0.000 
0.003 
0.005 
0.008 
0.011 

0.014 
0.016 
0.019 
0:022 
0.025 

0.027 
0.030 
0.033 
0.036 
0.033 

0.041 
0.044 
0.047 
0.049 
0.052 

0.055 
0.067 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.077 
0.079 

0.082 
0.085 
0.088 
0.090 
0.093 

0.096 
0.099 
0.101 
0.104 
0.107 

0.110 
0.112 
0.115 
0.118 
0.120 

0.123 
0.126 
0.129 
0.131 
0.134 

0.137 
0.140 
0.142 
0.145 
0.143 

0.151 
0.153 
0.156 
0.159 
0.162 
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MEAN  SCftAR  INTO  SmEREAL  TIME. 

TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


olar.  1 

16^ 

17h 

18*^ 

19^ 

20^ 

21^ 

22^ 

23^ 

For 
SeooDds. 

■ 
m 

m     B 

m   8 

m    8 

m    • 

m    8 

m    8 

m     8 

m     8 

s 

s 

0 

2  37.704 

2  47.560 

2  67.417 

8   7J278 

3 17.129 

3  26.986 

3  36.842 

3  46.699 

0 

0.000 

1 

2  37 .868 

2  47.724 

2  57.681 

8   7.437 

317.294 

3  27.150 

3  37.007 

3  46.863 

1 

0.003 

2 

2  38.032 

2  47.889 

2  67.745 

3   7.602 

3 17.458 

327.316 

8  87.171 

3  47.027 

2 

0.005 

3 

2  38.196 

2  48.053 

2  57.909 

3   7.766 

3  17.622 

3  27.479 

3  37.335 

3  47.192 

3 

0.008 

4 

2  38.361 

248.217 

2  58.074 

3   7.930 

3  17.787 

3  27.643 

3  37.600 

3  47.356 

4 

0.011 

5 

2  38.525 

2  48.3^1 

2  68.238 

3   8.094 

3 17.951 . 

327.807 

3  37.664 

3  47.520 

5 

0.014 

6 

2  38.689 

2  48.546 

2  58.402 

3   8.269 

3  18.115 

3  27.972 

3  37.828 

3  47.685 

6 

0.016 

7 

2  38.854 

2  48.710 

2  58.566 

3   8.423 

3  18.279 

3  28.136 

3  37.992 

3  47.849 

7 

0.019 

8 

2  39.018 

2  48.874 

2  58.731 

3   8.587 

3  18.444 

3  28.300 

3  38.157 

3  48,013 

8 

0.022 

9 

2  39.182 

2  49.039 

2  56.896 

3   8.761 

318.608 

3  28.464 

3  38.821 

3  48.177 

9 

0.025 

10 

2  3^.346 

2  49.203 

260.059 

3   8.916 

3  18.772 

3  28.629 

3  38.485 

8  48.342 

10 

0.027 

11 

2  39.511 

2  49.367 

2  59.224 

3   9.080 

3  18.937 

3  28.793 

8'38.649 

3  48.506 

11 

0.030 

12 

2  39.675 

2  49.581 

2  59.SS8 

3   9.244 

8  19.101 
3  19.i66 

8  28.967 

3  38.814 

3  48.670 

12 

0.033 

18 

2  39.889 

2  49.696 

2  69.652 

3   9.409 

8  29.122. 

3  36.978 

8  48.834 

13 

0.036 

14 

2  40.003 

249.860 

2  69.716 

3   9.673 

3  19.429 

8  29.286 

3  39.142 

8  48.999 

14 

0.038 

15 

2  40.168 

2  50.024 

2  69.881 

3   9.V37 

3 19.694 

3  20.«0 

3  39.307 

3  49.163 

15 

0.041 

16 

2  40.332 

2  60a88 

3   0.046 

3   0.901 

3 19.768 

3  29.614 

3  39.471 

3  49.327 

16 

0.044 

17 

2  40.496 

2  50.353 

3   0.209 

3ia066 

3 19.922 

3  29.779 

3  39.635 

8  49.492 

17 

0.047 

18 

2  40.661 

2  50.517 

8   0.87S 

310.230 

8  20.086 

3  29.948 

3  39.799 

8  49.656 

18 

0.049 

19 

2*40.825 

2  50.681 

3   0.^ 

3  10J394 

8  20.251 

3  80.107 

330A)64 

3  49.820 

19 

0.062 

20 

2  40.989 

2  50.846 

8   0.702 

3  io.m 

3  20.416 

3  80.271 

3  40.128 

8  49.984 

20 

0.056 

21 

2  41.153 

2  51 .010 

3  0.866 

3 10.723 

3  20.679 

3  80.486 

3  40ii92 

8  50.149 

21 

0.057 

22 

2  41.318 

2  51.174 

3   1.031 

3  10,887 

820.744 

3  30.600 

3  40.456 

3  50.313 

22 

0.060 

23 

2  41.482 

2  51.338 

3   1.196 

311.051 

8  20.908 

3  30.764 

3  40.621 

3  50.477 

23 

0.063 

24 

2  41.646 

2  51.503 

3   1.359 

3 11.216 

8  21.072 

3  30.929 

3  40.785 

3  50.642 

24 

0.066 

25 

2  41.810 

2  51.667 

3   1.528 

3 11.3S0 

8  21.236 

3  31.093 

340.949 

3  50.806 

25 

0.068 

.26 

2  41.975 

2  51.831 

3   1.688 

311.544 

3  21.401 

3  31.257 

3  41.114 

3  60.970 

26 

0.071 

27 

2  42.139 

2  51.995 

3   1.852 

3 11.708 

3  21.665 

3  31.421 

341.278 

3  51.134 

27 

0.074 

28 

2  42.303 

2  52.160 

3   2.016 

3  11.873 

3  21.t29 

3  31.586 

341.442 

3  61.299 

28 

0.077 

29 

2.42.468 

2  52.324 

a  2.181 

8  12.037 

3  21.893 

3  31.750 

3  41.606 

3  51.463 

29 

0.079 

30 

2  42.632 

2  52.488 

3   2.346 

3 12.201 

3  22.058 

3  31.914 

3  41.771 

3  61.627 

80 

0.082 

31 

2  42.796 

2  52.653 

3   2.509 

3  12.366 

3  22.222 

3  32.078 

3  41.935 

3  61.791 

31 

0.085 

32 

2  42.960 

2  52.817 

3   2.678 

3  12.530 

8  22.386 

3  82,243 

3  42.099 

3  51.956 

32 

0.088 

33 

2  -©.125 

2  52.981 

3   2.838 

3  12.694 

3  22.651 

3  82.407 

3  42.264 

3  52.120 

83 

0.090 

34 

2  48.289 

253.145 

S  8.002 

3  121868 

3  22.715 

3  82.m 

342.428 

3  62.284 

84 

0.093 

36' 

2  43.453 

2  5S.310 

8  8.166 

3  13.023 

8  22.879 

8  82.786 

3  42.692 

3  52.449 

35 

0.096 

36 

2  43.617 

2^3.474 

3   8.330 

3  13.187 

8  23.043 

3  82.900 

3  42.766 

3  62.613 

36 

0.099 

37 

2  48.782 

2  53.638 

8  8.496 

3  13.361 

8  28.208 

B  83.064 

3  42.921 

3  52.777 

37 

0.101 

38. 

2  43.946 

2  5d;803 

8   8.659 

.3 13^516 

^  28.372 

8  83w228 

343.085 

3  52.941 

38 

0.104 

39 

2  44.110 

2  53.967 

3   3.828 

313;680 

3  28.636 

3  83w393 

3  43.249 

3  53.106 

89 

0.107 

40 

2  44.275 

2  54.131 

8  8.988 

3 13.844 

828.700' 

8  83.557 

3  43.413 

3  53.270 

40 

0.110 

41 

2  44.439 

2  54.295 

8   4.152 

3 14.008 

8  28.865 

8  83.721 

343^76 

3  53.434 

41 

0.112 

42 

2  44.603 

2  54.460 

3   4.316 

3  14.173 

a  24.029 

8  83.886 

343.742 

8  53.598 

42 

0.115 

43 

2  44.767 

2  54.624 

8   4.480 

3  14.337 

3  24.198 

8  84.060 

343.906 

3  63.768 

43 

0.118 

44 

2  44.932 

2  54.788 

3  4.64$ 

3  14.501 

3.24.358 

3  34.214 

3  44.071 

3  63.927 

44 

0.120 

45 

2  45.096 

2  54.952 

8  4.809 

314,665 

3  24.622 

3  34.378 

3  44.235 

8  64.091 

45 

0.123 

46 

2  45.260 

2  55  J17 

8  4.973 

314J830 

8  24.686 

3  84.543 

3  44.399 

3  64.266 

46 

0.126 

47 

2  45.425 

2  55.281 

3   5.137 

3  14.994 

3  24.S50 

3  34.707 

3  44.563 

3  64.420 

47 

0.129 

48 

2  45.589 

2  55.445 

3   6.302 

3  15.158 

3  25.015 

3  34.871 

3  44.728 

3  54.584 

48 

0.131 

49 

2  45.753 

2  55.610 

3   5.^6 

3  15^22 

• 

3  26.179 

3  35.035 

3  44.892 

3  64.748 

49 

0.134 

50 

2  45.917 

2  55.774 

3   5.630 

3  15.487 

3  25.343 

3  35.200 

3  46.056 

3  64.913 

50 

0.137 

51 

2  46.082 

2  55.938 

3   5.795 

3  15.651 

3  25.508 

3  35.364 

3  46.220 

3  65.077 

51 

0.140 

52 

2  46.246 

2  56.102 

3   5.959 

3  15.i815 

3  25.672 

3  35.528 

3  46.385 

3  55.241 

52 

0.142 

53 

2  46.410 

2  56.267 

3   6.123 

3  15.980 

3  25.836 

3  35.693 

3  45.549 

3  65.405 

53 

0.145 

54 

2  46.574 

2  56.431 

8   6.287 

3 16.144 

326.000 

8  86.867 

3  45.713 

3  55.570 

54 

0.148 

55 

2  46.739 

2  56.595 

3   6.452 

3 16.308 

3  26.165 

3  36.021 

3  45.878 

3  55.734 

55 

0.161 

56 

2  46.903 

2  66.759 

3   6.616 

3  16.472 

3  26.329 

3  36.185 

3  46.042 

3  55.898 

56 

0.153 

57 1 2  47.067 

2  66.924 

8  8.780 

8 16.637 

S  26.498 

8  36.360 

3  46.206 

3  56.063 

57 

0.166 

5812  47.232 

2  57.088 

3   6.944 

3  16.801 

3  26.657 

3  36.514 

3  46.370 

3  56.227 

58 

0.159 

59 

1 2  47.396 

2  57.252 

3    7.109 

3  16.965 

3  26.822 

3  36.678 

3  46.535 

3  56.391 

59 

0.162 
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TABLE  IV. 


AZIMUTH  OF  POLARIB  AT  AIiL  BOUK  ANGLES,  1920. 
[For  hour  angles  O*"  to  12>^  the  8tw  u  W60t  ol  iwrth,  «nd  lor  l^oiir  «4^  12*^  to  24>^  it  u 


10* 


30 
40 
50 

0 
10 
20 

30 
40 
50 

0 
10 
20 

80 
40 
50 

0 
10 
20 

30 
40 
50 

0 
10 
20 

30 
40 
50 

0 
10 
20 

30 
40 
60 

0 
10 
20 

6  30 
40 
50 

7  0 
10 
20 

7  30 
40 
50 

8  0 
10 
20 

8  30 
40 
50 

9  0 


6 


0  0.0 
0  3.0 
0    6.0 

0  8.9 
0  11.9 
0  14.8 

0  17.7 
0  20.5 
0  23.4 

0  26.2 
0  28.9 
0  31.6 

0  34.2 
0  36.7 
0  39.2 

0  41.6 
0  43.9 
0  46.1 

0  48.3 
0  50.3 
0  52.3 

0  54.2 
0  55.9 
0  57.6 

0  59.1 

1  0.5 
1    1.8 

1  3.0 
1  4.1 
1    6.0 


1 
1 
1 

1 
1 

1 

1 
1 
1 


1 
1 
1 

1 

1 
1 

0 

Q 
0 


6.9 
6.6 
7.1 

7.6 
7.9 
8.1 

8.1 
8.0 

7.8 


1  7.5 
1  7.0 
1    6.4 


5.7 
4.9 
3.9 

2.8 
1.6 
0.3 

58.9 
57.3 
55.7 


0  63.9 
0  52.1 
0  50.1 

0  48.0 


15* 


0  0.0 
0  3.0 
0    6.1 

0  9.1 
0  12.1 
0  15.1 

0  18.1 
0  21.0 
0  23.9 

0  26.7 
0  29.6 
0  32.2 

0  34.9 
0  37.5 
0  40.0 

0  42.5 
0  44.8 
0  47.1 

0  49.3 
0  61.4 
0  63.4 

0  65.3 
0  67.1 
0  58.7 


1 
1 
1 

1 
1 
1 


0.3 
1.8 
3.1 

4.3 
5.4 
6.3 


1  7.2 

1  7.9 

1  8.5 

1  8.9 

1  9.2 

1  9.4 


1 
1 
1 

1 
1 
1 

1 
1 
1 


1  4.0 
1  2.8 
1    1.5 

1  0.0 
0  68.4 
0  66.7 

0  64.9 
0  53.0 
0  51.0 

0  48.9 


20< 


9.5 
9.4 
9.2 

8.8 
8.3 

7.7 

7.0 
6.1 
6.1 


0  0.0 
0  3.1 
0    6.3 

0  9.4 
0  12.5 
0  15.6 

0  18.6 
0  21.6 
0  24.6 

0  27.6 
0  30.4 
0  83.2 

0  86.9 
0  88.6 
0  41.2 

0  43.7 
0  46.1 
0  48.5 


22« 


0 
0 
0 

0 
0 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 

1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


60.7 
52.9 
54.9 

56.9 

58.7 

0.4 

2.0 
3.5 
4.9 

6.1 

7.2 
8.2 

9.1 

9.8 

10.4 

10.9 
11.2 
11.3 

11.4 
11.3 
11.1 

10.7 

10.2 

9.6 

8.8 
7.9 
6.9 

5.8 
4.5 
3.1 


1  1.6 
1  0.0 
0  68.2 

0  66.4 
0  54.4 
0  52.4 

0  50.2 


0  0.0 
0  3.2 
0    6.4 


0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 


9.6 
12.7 
16.8 

18.9 
21.9 
24.9 

27.9 
30.8 
33.6 

86.4 
39.1 

41.8 

44.3 

46.8 
49.2 


0  51.4 
0  63.6 
0  66.7 


0 
0 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


1 
1 
1 

1 
1 
0 

0 

0 
0 

0 


67.7 

69.6 

1.3 

2.9 
4.4 
6.8 

7.0 
8.2 
9.2 

10.0 
10.7 
11.3 

11.8 
12.1 
12.3 

12.4 
12.3 
12.0 

11.7 
11.2 
10.6 


1  9.7 
1  8.8 
1    7.8 


6.6 
5.3 
3.9 

2.4 

0.8 

59.0 

67.1 
55.1 
53.1 

50.9 


24< 


0  0.0 
0  8.2 
0    6.6 

0  9.7 
0  12.9 
0  16.0 

0  19.2 
0  22.3 
0  26.3 

0  28.3 
0  31.3 
0  34.2 

0  37.0 
0  39.7 
0  42.4 


0 
0 
0 

0 
0 
0 

0 
1 
1 


1 
1 
1 

1 
1 

1 

1 
1 
1 


1 
1 
1 

1 
1 
0 

0 
0 
0 

0 


w 


46.0 
47.5 
49.9 

52.2 
64.6 
66.6 

58.6 
0.6 

2.2 


1  3.9 

1  5.4 

1  6.8 

1  8.1 

1  9.2 

1  10.2 

1  11.1 

1  11.8 

1  12.4 


12.9 
13.2 
13.4 

13.4 
13.3 
13.1 

12.7 
12.2 
11,6 


1  10.8 
1  9.9 
1    8.8 


7.6 
6.8 
4.9 

3.3 

1.6 
59.9 

58.0 
65.9 
53.8 

51.6 


0  0.0 
0  3.3 
0    6.6 

0  9.8 
0  13.1 
0  16.3 

0  195 
0  22.7 
0  26.8 


1 
1 
1 

1 
1 
1 

1 
1 
1 


0 
0 

0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 

1 
1 


28.8 
31.8 
34.7 

37.6 
40.4 
43.1 

45.8 
48.3 
60.8 

53.1 
65.4 
67.6 

59.6 
1.5 
3.3 


1  4.9 

1  6.5 

1  7.9 

1  9.2 

1  10.4 

1  11.4 

1  12.3 

1  13.0 

1  13.6 

1  14.1 

1  14.4 

1  14.6 

1  14.6 

1  14.6 

1  14.3 


13.9 
13.4 
12.7 

11.9 

11.0 

9.9 

8.7 
7.4 
5.9 


1    4.3 

1  2.6 
1    0.8 

0  58.9 
0  66.8 
0  64.7 


0  0.0 
0  3.3 
0    6.7 

0  10.0 
0  13.3 
0  16.6 

0  19.9 
0  23.1 
0  26.2 


0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

1 
1 
1 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


89.3 
32.4 
36.4 

38.3 
41.2 
44.0 

46.6 
49.2 
51.7 

54.1 
56.4 
58.6 

0.7 
2.6 
4.4 


1  6.1 

1  7.7 

1  9.2 

1  10.5 

1  11.7 

1  12.7 

1  13j6 

1  14.3 

1  14.9 

1  16.4 

1  15.7 

1  16i) 

1  16.0 

1  15.9 

1  16.6 


16.2 
14.7 
14.0 

13.2 
12.2 
11.1 

9.9 
8.6 
6.1 

6.6 
3.7 
l.ft 


0Q9.9 

0  67.8 
0  55.6 

0  52.4  i  0  68.8 


W 


0  0.0 
0  3.4 
0    6.8 

0  10.2 
0  13.6 
0  17.0 

0  20.3 
0  23.6 
0  26.8 

0  39.0 
0  33.1 
0  36.1 


0 
0 
0 

0 
0 
0 


39.1 

44.0 

47.6 
50.2 
52.8 


0  55.2 
0  67.5 

0  59.8 

1  1.9 
1  3.9 
1    5.7 

1  7.5 
1  9.1 
1  10.5 

1  11.9 
1  13.1 
1  14.1 

1  15.0 
1  15.8 
1  16.4 

1  16.9 
1  17.2 
1  17.4 

1  17.6 
1  17.4 
1  17.1 


1 
1 
1 

1 
1 
1 

1 
1 
1 


16.7 
16.1 
15.4 

14.6 
13.6 
12.5 

11.3 
9.9 
8.4 


1  6.7 
1  4.9 
1    3.0 

1  1.0 
0  58.0 
0  66.7 

0  54.3 


0 
0 
0 


0.0 
3.5 
7.0 


0  10.4 
0  13.9 
017.3 

0  20.7 
0  24.1 
0  27.4 

0  30.6 
0  33.8 
0  36.9 

0  40.0 
0  42.9 
0  46.8 

0  48.6 
0  51.3 
0  53.9 

0  56.4 

0  58.8 

1  1.1 

1  3.2 
1  5.3 
1    7.2 

1  8.9 
110.6 
112.1 

113.4 
1  14.6 
115.7 


1 


\  1 
S4 
23S 

4 

2S] 

a 

1 

2S 
221 
4 

221 
i 

i 

2S  I 

219 

I 

2ia 
I 

M 
21  i 

2ia 

4 

9 

3 

2D  9 
19  9 

4 

19  31 
9 

H 


116.6 
117.4 
118.1 

19  « 

4 

118.6 
118.9 
119.1 

IS  9 
9 

119.1 
119.0 
118.7 

1$  i 
17  » 

118,3 
117.7 
117.0 

17  9 

9 

116.2 
115.2 
114.0 

17  1 

l«i 

4 

112.7 
111.3 
1    9.8 

169 
9 

1    8.1 
1    6.3 
1    4,4 

16  1 

U9 

4 

1    2.3 
1   0.1 
0  67.8 

U9 
9 
II 

0  56.6 

U  1 
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I  AZOfUTH  OF  POLARIS  AT  ALL  HOUR  ANGIA8,  iSSO. 

..or  h<>ar  angjee  O*' to  l?*  the  star  ia  west  <rf  noith,  and  te  h<xir  M>e)M  121*  to  24i>  it  u  east  of  north.] 


A.  "^s^ 

10<» 

16*^ 

20*» 

22* 

240 

26* 

28* 

80* 

82* 

h    m 

9    0 

10 

'          20 

0  4&0 
0  45.9 
0  43.7 

0  48.9 
0  46.7 
0  44.5 

0  60.2 
0  48.0 
0  45.6 

0  60.9 
0  48.6 
0  46.2 

0  51.6 
0  49.3 
0  46.9 

0  52.4 
0  50.1 
0  47.6 

0  53.3 

0  50.9 
0  48.4 

0  54.3 
0  51.9 
0  49.4 

0  55.5 
0  53.0 
0  50.4 

h   m 

15    0 

14  50 

40 

9  ao 

40 
50 

L 

0  41;4 
0  89.0 
0  36.5 

0  42.1 
0  39.7 
0  87.2 

0  43.2 
0  40.7 
0  88.1 

0  43.8 
0  41.2 
0  38.6 

0  44.4 
0  41.8 
0  39.2 

0  45.1 
0  42.5 
0  39.8 

0  45.9 
0  43.2 
0  40.5 

0  46.7 
0  44.0 
0  41.2 

047.7 
0  44.9 
0  42.1 

14  30 
20 
10 

10    0 
10 
20 

0  84.0 
0  81.4 
0  28.7 

0  84.6 
0  81.9 
0  29.2 

0  85.6 
0  32.8 
0  30.0 

0  35.9 
0  33.2 
0  30.4 

0  86.4 
0  33.6 
0  30.8 

0  37.0 
0  34.2 
0  31.3 

0  37.7 
0  34.8 
0  81.8 

0  88.3 
0  35.4 
0  32.4 

0  89.1 
0  36.1 
0  83.1 

14    0 

13  50 

40 

'  10  90 

f          40 
60 

0  26.0 
0  23.2 
0  20.4 

0  26.4 
0  23.6 
0  20.8 

0  27.1 
0  24.2 
0  21.3 

0  27.5 
0  24.6 
0  21.6 

0  27.9 
0  24.9 
0  21.9 

0  28.3 
0  25.3 
0  22.2 

0  28.8 
0  25.7 
0  22.6 

0  29.3 
0  26.2 
0  23.0 

0  29.9 
0  26.7 
0  23.5 

13  30 
20 

10 

11    0 

10 

1*^         20 

0  17.6 
0  14.7 
0  11.8 

0  17.9 
0  15.0 
0  12.0 

0  18.3 
0  15.3 
0  12.3 

0  18.6 
0  15.5 
0  12.5 

0  18.8 
0  15.8 
0  12.7 

0  19.1 
0  16.0 
0  12.8 

0  19.5 
0  16.3 
0  13.1 

0  19.8 
0  16.6 
0  13.3 

020.2 
016.9 
013.6 

13    0 

12  50 

40 

'•  11  30 
40 
50 

0    8.9 
0    5.9 
0    3.0 

0    9.0 
0    6.0 
0    3.0 

0    9.3 
0    6.2 
0    3.1 

0    9.4 
0    6.3 
0    3.1 

0    9.5 
0    6.4 
0    3.2 

0    9.6 
0    6.4 
0    3.2 

0    9.8 
0    6.6 
0    3.3 

0  10.0 
0    6.7 
0    3.3 

010.2 
0   6.8 
0   3.4 

12  30 
20 
10 

12    0 

1? 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0 

0    0.0    0  0.0 

12    0 

•< 
^^\^  Lat. 

82* 

84^ 

« 

86« 

88« 

40* 

42« 

44* 

46* 

48* 

!:     h  m 
0    0 

:       10 

20 

0    0.0 
0    3.5 
0    7.0 

0    0.0 
0    3.6 
0    7.1 

0    0.0 
0    3.7 
0    7.3 

0    0.0 
0    3.8 

0    7.5 

•         r 

0    0.0 
0    3.9 
0    7.8 

0    0.0 
0    4.0 
0    8.0 

0    0.0 
0    4.1 
0    8.3 

0    0.0 
0    4.3 
0    8.6 

0   0.0 
0   4.5 
0   8.9 

h   m 

24    0 

23  60 

40 

•     0  30 
40 
50 

0  10.4 
0  13.9 
0  17.3 

0  10.7 
0  14.2 
0  17.7 

0  11.0 
0  14.6 
0  18.2 

0  11.3 
0  15.0 
0  18.7 

0  11.6 
0  15.5 
0  19.3 

0  12.0 
0  16.0 
0  19.9 

0  12.4 
0  16.5 
0  20.6 

0  12.9 
0  17.1 
0  21.3 

013.4 
017.8 
0  22.2 

23  30 
20 
10 

i'      1    0 

■1         10 
20 

0  20.7 
0  24.1 
0  27.4 

0  21.2 
0  24.6 
0  28.0 

0  21.8 
0  25.3 
0  28.8 

0  22.4 
0  26.0 
0  29.5 

0  23.1 
0  26.8 
0  30.4 

0  23.8 
0  27.6 
0  31.4 

0  24.6 
0  28.6 
0  32.5 

0  25.5 
0  29.6 
0  33.7 

026.5 
0  80.8 
0  85.0 

23    0 

22  60 

40 

li      130 
11          40 

jj          60 

0  30.6 
0  33.8 
0  36.9 

0  31.3 
0  34.6 
0  37.8 

0  32.2 
0  35.5 
0  88.8 

0  33.0 
0  36.5 
0  39.9 

0  34.0 
0  37.6 
0  4L0 

0  35.1 
0  88.8 
0  42.3 

0  36.3 
0  40.1 
0  43.8 

0  37.7 
0  41.6 
0  45.4 

0  39.2 
0  43.2 
047.2 

22  30 

20 
10 

U      2    0 

ji          10 
;          20 

0  40.0 
0  42.9 
0  45.8 

0  40.9 
0  44.0 
0  46.9 

0  42.0 
0  45.1 
0  48.1 

0  43.1 
0  46.3 
0  49.4 

0  44.4 
0  47.7 
0  50.9 

0  45.8 
0  49.2 
0  52.5 

0  47.4 
0  50.9 
0  54.3 

0  49.2 
0  52.8 
0  56:3 

051.1 
054.9 
058.5 

22    0 

21  50 

40 

1)      2  30 
4         40 

0  48.6 
0  51.3 
0  53.9 

0  49.8 
0  52.5 
0  55.2 

0  61.1 
0  53.9 
0  56.6 

0  52.5 
0  55.4 
0  58.2 

0  54.0 
0  57.0 
0  59.9 

0  55.7 

0  58«8 

.1    1.8 

0  57.6 

1  0.8 
1    3.9 

0  59.7 

1  3.0 
1    6.2 

1   2.1 
1    5.5 
1    8.8 

21  SO 

20 
10 

i:    3  0 

.J          10 

i;       20 

0  56.4 

0  58.8 

1  1.1 

0  57.8 

1  0.2 
1    2.5 

0  59.2 

1  1.7 
1    4.1 

1    0.8 
1    3.4 
1    5.9 

1    2.6 

1    5.3 
1    7.8 

1    4.6 
1    7.3 
1    9.9 

1    6.8 
1    9.6 
1  12.3 

1    9.3 
1  12.2 
1  14.9 

112.0 
115.0 
117.9 

21    0 

20  50 
40 

9      3  30 
;.          40 

If          50 

1    8.2 
1    5.3 

1    7.2 

1    4.7 
1    6.8 
1    8.7 

1    6.4 
1    8.5 
1  10.5 

1    8.2 
1  10.4 
1  12.4 

1  10.2 
1  12.4 
1  14.5 

1  12.4 
1  14.7 
1  16.9 

1  14.8 
1  17.2 
1  19.4 

1  17.5 
1  20.0 
1  22.3 

120.6 
123.1 
125.5 

20  30 
20 
10 

•i       4    0 

1    8.9 
1  10.6 
1  12.1 

1  10.5 
1  12.2 
1  13.7 

1  12.3 
1  14.0 
1  16.6 

1  14.3 
1  16.0 
1  17.6 

1  16.5 
1  18.3 
1  19.9 

1  18.9 
1  20.7 
122.4 

1  21.5 
1  23.4 
125.2 

1  24.5 
1  26.5 
1  28.3 

127.8 
129.8 
131.7 

20    0 

19  60 

40 

'«       4  30 

1  13.4 
1  14.6 
1  15J 

1  15.1 
1  16.4 
1  17.5 

1  17.0 
1  18.3 
1  19.4 

1  19.1 
120.4 
121.5 

121.4 
1  22.7 
123.9 

123.9 
1  25.3 
126.5 

126.8 

128.2 
129.4 

129.9 
1  81.4 
182.7 

133.4 
134.9 
136.2 

19  30 
20 
10 

:      6  0 

1  16.6 

1  18.4 

120.4 

122.5 

1  24.9 

1  27.6 

130.5 

1  33.8 

137.4 

19    0 
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AZIMT7TH  OF  POLARIS  AT  ALL  HOCTR  ANGLES,  1920. 
[For  hour  angles  (H*  to  1^  the  star  is  west  of  norfii,  and  for  hour  angles  IS*"  to  24^  it  10  east  of  ncri 


B.A. 


h   m 

5    0 

10 

20 

5  90 
40 
50 

6  0 
10 
20 

6  90 
40 
50 

7  0 
10 
20 

7  90 
40 
50 

8  0 
10 
20 

8  30 
40 
50 

9  0 
10 
20 

9  90 
40 
50 

10    0 

10 

.    20 

10  30 
40 

50 

11  0 
10 
20 

11  80 

40 
50 

12  0 


32* 


34^ 


1  16.6 
1  17.4 
1  18.1 

1  18.6 
1  18.9 
1  19.1 

1  19.1 
I  19.0 
1  18.7 

1  18.3 
1  17.7 
1  17.0 

1  16.2 
1  15.2 
1  14.0 

1  12.7 
1  11.3 
1    9.8 

1  8.1 
1  6.3 
1    4.4 

1  2.3 
1  0.1 
0  57.8 

0  55.i 
0  53.0 
0  50.4 

0  47.7 
0  44.9 
0  42.1 

0  89.1 
0  36.1 
0  33«1 

0  29.9 
0  26.7 
0  23.5 


0 
0 
0 

0 
0 
0 

0 


20.2 
16.9 
13.6 

10.2 
6.8 
3.4 

0.0 


1  18.4 
1  19.2 
1  19.9 

1  20.4 
1  20.7 
1  20.9 

1  20.9 
1  20.8 
1  20.5 

1  20.1 
1  19.5 
1  18.8 

1  17.9 
1  16.9 
1  15.7 

1  14.4 
1  12.9 
1  11.3 

1    9.6 

1  7.8 
1    5.8 

1  3.7 
1  1.5 
0  59.1 

0  56.7 
0  54.1 
0  51.5 

0  48.8 
0  45.9 
0  43.0 

0  40.0 
0  36.9 
0  38.8 

0  3&.6 
0  27.3 
0  24.0 

0  20.7 
0  17.3 
0  13.9 

0  10.4 
0  7.0 
0    3.5 

0    0.0 


96< 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


20.4 
21.2 
21.9 

22.4 
22.7 
22.9 

22.9 
22.8 
22.5 

22.1 
21.5 
20.7 

19.8 
18.7 
17.5 


1  16.2 
1  14.7 
1  13.1 

1  11.3 
1  9.4 
1    7.4 

1  5.2 
1  3.0 
1    0.6 

0  56.1 
0  56.4 
6  52.7 

0  49.9 
0  47.0 
0  44.0 

0  41.0 
0  37.8 
0  94.6 

0  31.3 
0  28.0 
0  24.6 

0  21.2 
0  17.7 
0  14.2 

0  10.7 
0  7,1 
0    3.6 

0    0.0 


38* 


1 
1 
1 

1 
1 
1 


22.5 
2S.4 
24.1 

24.6 
24.9 
25.1 


1  25.1 
1  25.0 
1  24.7 

1  24.2 
1  29.6 
1  22.8 

1  21.9 
1  20.8 
1  19.6 

1  18.2 
1  16.7 
1  15.0 


40* 


1 
1 
1 

1 
1 
1 


19.2 

11,2 

9.1 

6.9 

4.6 

'2.1 


0  59.6 
0  56.9 
6  54.1 

0  51.2 
0  48.2 
0  45.1 

0  42.0 
0  38.8 
0  35.5 

0  32.1 
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AZIMUTH  OF  FOLASIS  A.T  ALL  HOUR  ANGLES,  1920. 
For  hour  anglaa  O'^  to  12^  the  alar  ia  weet  of  north,  and  for  homr  angles  12*^  to  24^  it  is  east  of  north.] 
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AZmUTH  OF  POLARIS  AT  ALL  HOUB  ANGLES,  IfW. 
[For  hour  aog^  0^  1x>  12^  the  BtJtt  ia  w«st  of  north,  ftDd  lor  boor  Aagj^ 
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1    5.8 
1  12.6 
1  19.2 

1    8.6 
1  15.7 
1  22.6 

1  11.7 
1  19.2 
1  26.4 

1  15.1 
1  22.9 
1  30.5 

119.0 
127.1 
135.1 

22» 

% 
Id 

2    0 

10 
20 

1  13.8 
1  19.2 
1  24.5 

1  16.4 
1  22.0 
1  27.5 

1  19.3 
1  25.1 
1  30.7 

1  22.3 
1  28.4 
1  34.3 

1  25.7 
1  32.0 
1  38.1 

1  29.4 
1  36.0 
1  42.3 

1  33.4 
1  40.3 
1  46.9 

1  37.9 
1  45.1 
1  52.0 

142.8 
150.3 
157.6 

22  1 
21  U 

2  30 
40 

50 

1  29.6 
1  34.5 
1  39.2 

1  S2.8 
1  37.8 
1  42.7 

1  36.2 
1  41.5 
1  46.5 

1  39.9 
1  45.4 
1  50.6 

1  44.0 
1  49.7 
1  55.1 

1  48.4 

1  54.3 

2  0.0 

1  53.3 

1  59.5 

2  5.4 

1  58.7 

2  5.2 
2  11.3 

2    4.7 
2  11.4 
217.9 

219 

SI 

3    0 
10 
20 

1  43.7 
1  48.0 
1  52.1 

1  47.4 
1  51.8 
1  56.0 

I  51.3 

1  55.9 

2  0.8 

1  55.6 

2  0.4 
2    4.9 

2    0.3 
2    5.8 
2  10.0 

2    5.4 
2  10.6 
2  15.5 

2  11.0 
2  16.4 
2  21.5 

2  17.2 
2  22.9 
2  28.2 

2  24.1 
2  30.0 
2  35.5 

21  « 
20  50 

3  30 
40 
50 

1  55.9 

1  59.5 

2  2.9 

2    0.0 
2    3.7 
2    7.2 

2    4.4 
2    8.3 
2  11.9 

2    9.2 
2  13.2 
2  16.9 

2  14.4 
2  18.5 
2  22.4 

2  20.1 
2  24.4 

2  28.4 

2  26.8 
2  30.8 
2  35.0 

2  83.2 
2  37.9 
2  42.2 

2  40.8 
2  45.7 
2  50.2 

20  J» 

14 

4    0 
10 
20 

2    6.0 
2    8.9 
2  11.5 

2  10.4 
2  13.4 
2  16.1 

2  15.2 
2  18.2 
2  21.0 

2  20.3 
2  23.5 
2  26.4 

2  26.0 
2  29.2 
2  32.2 

2  32.1 
2  35.5 
2  38.6 

2  38.8 
2  42.4 
2  45.6 

2  46.2 
2  49.9 
2  53.3 

2  54.4 

2  58.3 

3  1.8 

20  e 

19  56 

4  30 
40 
50 

2  13.8 
2  15.9 
2  17.7 

2  18.5 
2  20.6 
2  22.5 

2  23.5 
2  25.7 
2  27.7 

2  29.0 
2  31.3 
2  33.3 

2  34.9 
2  37.3 
2  39.3 

2  41.4 
2  43.8 
2  45.9 

2  48.5 
2  51.0 
2  53.2 

2  56.3 

2  58.9 

3  1.2 

3   4.9 
3    7.6 
310.0 

19  9 

1« 

6    0 
10 
20 

2  19.3 
2  20.6 
2  21.6 

2  24.1 
2  25.4 
2  26.4 

2  29.3 
2  30.6 
2  31.7 

2  34.9 
2  36.3 
2  37.4 

2  41.0 
2  42.5 
2  43.6 

2  47.7 
2  49.2 
2  50.3 

2  55.0 
2  56.5 
2  57.7 

3    3.1 
8    4.6 
3    5.8 

312.0 
313.6 
314.8 

19  ♦ 

530 
40 
50 

2  22.3 
2  22.7 
2  22.9 

2  27.2 
2  27.6 
2  27.8 

2  32.4 
2  32.9 
2  33.1 

2  38.1 
2  38.6 
2  38.8 

2  44.4 
2  44.8 
2  45.0 

2  51.1 
2  51.6 
2  51.8 

2  58.5 
2  59.0 
2  59.2 

3    6.6 
3    7.1 
3    7.3 

315.6 
316.1 
316.2 

6    0 

2  ^.8 

2  27.7 

2  32.9 

2  88.6 

2  44.8 

2*1.6 

2  58.9 

8    7.0 

315.9 

IS  \\ 

TABLE  IV. 
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AZmOTH  OF  FOIJ^JOS  AT  ALL  HOUR  ANGLES,  1920. 
^or  hoar  anglee  Qi^  to  12'>  the  star  ia  w«Bt  of  north,  and  for  hour  an^es  1^  to  24i>  it  ia  east  of  Barth.] 


^^^. 

62«» 

63^ 

64° 

65*» 

66° 

67° 

68° 

69° 

70° 

^X'H.A. 

h  m 

6  0 

10 

20 

2  22.8 
2  22.5 
2  21.8 

•    r 

2  27.7 
2  27.3 
2  26.6 

2  32.9 
2  32.5 
2  31.8 

2  38.6 
2  38.2 
2  37.5 

2  44.8 
2  44.4 
2  43.6 

2  51.6 
2  51.1 
2  50.2 

•  1 

2  58.9 
2  58.4 
2  57.5 

3  7.0 
3  6.4 
3  5.5 

315.9 
315.3 
314.3 

h  m 

18  0 

17  50 

40 

630 
40 
50 

2  20.9 
2  19.8 
2  18.3 

2  25.7 
2  24.5 
2  23.0 

2  30.9 
2  29.6 
2  28.0 

2  36.4 
2  35.1 
2  33.5 

2  42.5 
2  41.1 
2  39.4 

2  49.1 
2  47.6 
2  45.8 

2  56.3 
2  54.8 
2  52.9 

3  4.2 
3  2.6 
3  0.6 

312.9 
311.2 
3  9.1 

17  30 
20 
10 

7  0 
10 
20 

2  16.7 
2  14.7 
2  12.6 

2  21.3 
2  19.3 
2  17.0 

2  26.2 
2  24,1 
2  21.8 

2  31.6 
2  29.4 
2  27.0 

2  37.4 
2  35.2 
2  32.6 

2  43.8 
2  41.4 
2  38.7 

2  50.7 
2  48.2 
2  45.4 

2  58.3 
2  55.7 
2  52.8 

3  6.7 
3  3.9 
3  0.8 

17  0 

16  50 

40 

7  30 
40 
50 

2  10.1 
2  7.5 
2  4.6 

2  14.5 
2  11.7 
2  8.7 

2  19.2 
2  16.3 
2  13.2 

2  24.3 
2  21.3 
2  18,1 

2  29.8 
2  26.7 
2  23.3 

2  35.8 
2  32.6 
2  29.1 

2  42.3 
2  39.0 
2  35.3 

2  49.5 
2  46.0 
2  42.1 

2  57.4 
2  53.7 
2  49.7 

16  30 
20 
10 

:   8  0 

1    10 

20 

2  1.5 
1  58.1 
1  54.6 

2  5.5 
2  2.1 
158.4 

2  9.9 
2  6.3 
2  2.5 

2  14.6 
2  10.9 
2  6.9 

2  19.7 
2  15.8 
2  11.7 

2  25.3 
2  21^ 
2  17.0 

2  31.4 
2  27.2 
2  22.7 

2  88.0 
2  33.6 
2  28.9 

2  45.3 
2  40.7 
2  35.8 

16  0 

15  50 

40 

''     830 
40 
50 

1  50.9 
1  46.9 
1  42.8 

1  54.5 
1  50.5 
1  46.2 

1  58.5 
1  54.3 
1  49.8 

2  2.8 
1  58.4 
1  53.8 

2  7.4 
2  2.8 
1  58.1 

2  12.5 
2  7.7 
2  2.7 

2  18.0 
2  13.0 
2  7.8 

2  24.0 
2  18.8 
2  13.4 

2  30.6 
2  25.2 
219.5 

15  30 
20 
10 

'  0  0 
10 

^    20 

1 

1  38.5 
1  84.0 
1  29.3 

1  41.7 
1  37.1 
1  32.3 

1  45.2 
1  40.4 
1  35.4 

1  49.0 
1  44.0 
1  38.8 

1  53.1 
1  47.9 
142.5 

1  57.5 
1  52.2 
1  46.6 

2  2.4 
1  56.8 
1  51.0 

2  7.7 
2  1.9 
1  55.8 

213.6 
2  7.4 
2  1.1 

15  0 

14  50 

40 

9  30 

^    40 

50 

1  24.5 
1  19.6 
1  14.5 

1  27.3 
1  22.2 
1  16.9 

1  30.3 
1  26.0 
1  19.5 

1  33.5 
1  28.0 
1  22.4 

1  37.0 
1  81.3 
1  25.5 

1  40.8 
1  34.9 
128.8 

1  45.0 
1  38.8 
1  32.4 

1  49.5 
1  43.1 
1  36.4 

154.5 
147.8 
140.8 

14  30 
20 
10 

10  0 
10 
20 

1  9.3 
1  3.9 
0  58.4 

1  11.5 
1  6.0 
1  0.4 

1  14.0 
1  8.3 
1  2.4 

1  16.6 
1  10.7 
1  4.6 

1  19.5 
1  13.3 
1  7.0 

1  22.6 
1  16.2 
1  9.6 

1  25.9 
1  19.3 
1  12.5 

1  29.6 
1  22.7 
1  15.6 

133.7 
126.4 
119.0 

14  0 

13  50 

40 

10  30 

40 

1    50 

0  52.9 
0  47.2 
0  41.5 

0  54.6 
0  48.8 
0  42.9 

0  56.5 
0  50.5 
0  44.3 

0  58.5 
0  52.3 
0  45.9 

1  0.7 
0  54.2 
0  47.6 

1  3.0 
0  56.3 
0  49.5 

1  5.6 
0  58.6 
0  51.5 

1  8.4 
1  1.1 
0  63.7 

111.5 
1  3.9 
0  56.1 

13  30 
20 
10 

11  0 
10 

\        20 

0  35.7 
0  29.9 
0  24.0 

0  36.9 
0  30.8 
0  24.7 

0  38.1 
0  31.9 
0  25.6 

0  39.5 
0  33.0 
0  26.5 

0  41.0 
0  34.3 
0  27.5 

0  42.6 
0  35.6 
0  28.5 

0  44.3 
0  37.0 
0  29.7 

0  46.2 
0  38.6 
0  31.0 

0  48.3 
0  40.3 
0  32.4 

13  0 

12  50 

40 

!  1130 
40 
50 

0  18.0 
0  12.0 
0  6.0 

0  18.6 
0  12.4 
0  6.2 

0  19.2 
0  12.8 
0  6.4 

0  19.9 
0  13.3 
0  6.7 

0  20.6 
0  13.8 
0  6.9 

0  21.4 
0  14.3 
0  7.2 

0  22.3 
0  14.9 
0  7.5 

0  23.2 
0  15.5 
0  7.8 

0  24.3 
016.2 
0  8.1 

12  30 
20 
10 

:  12  0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

12  0 

TABLE  IVa. 

i 

Table  IV  has  been  computed  for  a  declination  of  88^  52^  55^^.    For  other  declinations  of  Polaris 
he  corrections  given  below  should  be  applied  to  the  Azimuth  taJcen  from  Table  IV. 


(/ 

20' 

40^ 

W 

80' 

lOO' 

120^ 

140' 

160' 

f 
180' 

200' 

•       r      ti 

t 

1 

1 

t 

t 

1 

/ 

t 

/ 

f 

1 

•      t    tt 

88  52  30 
88  52  35 
88  52  40 
88  52  45 

0.0 
0.0 
0.0 
0.0 

+0.1 
0.1 

+0.1 
0.0 

+0.2 
0.2 
0.1 

+0.1 

+0.4 
0.3 
0.2 
0.1 

+0.5 
0.4 
0.3 
0.2 

+0.6 
0.5 
0.4 
0.2 

+0.7 
0.6 
0.4 
0.3 

+0.9 
0.7 
0.5 
0.3 

+1.0 
0.8 
0.6 
0.4 

+1.1 
0.9 
0.7 
0.4 

+1.2 
1.0 
0.7 
0.5 

88  52  30 
88  52  35 
88  52  40 
88  52  45 

88  52  50 
88  52  65 
8853  0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

+0.1 

0.0 

-0.1 

+0.1 

0.0 

-0.1 

+0.1 

0.0 

-0.1 

+0.1 

0.0 

-0.1 

+0.2 

0.0 

-0.2 

+0.2 

0.0 

-0.2 

+0.2 

0.0 

-0.2 

+0.2 

0.0 

-0.2 

88  52  50 
88  52  55 
88  53  0 

88  53  5 
88  53  10 
88  53  15 
88  53  20 

0.0 
0.0 
0.0 
0.0 

0.0 
--0.1 

0.1 
M).l 

^0.1 
0.1 
0.2 

-0.2 

-0.1 
0.2 
0.3 

-0.4 

-0.2 
0.3 
0.4 

-0.5 

-0.2 
0.4 
0.5 

-0.6 

-0.3 
0.4 
0.6 

-0.7 

-0.3 
0.5 
0.7 

-0.9 

-0.4 
0.6 
0.8 

-1.0 

-0.4 
0.7 
0.9 

-1.1 

-0.5 
0.7 
1.0 

-1.2 

88  53  5 
88  53  10 
88  53  15 
88  53  20 
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TABLE  V. 


AZIMUTH  OF  POLARIS  AT  ELONGATION,  !•». 


\^  Decl. 

VflctecioBiv- 

^V^ 

88*>  52'  30^' 

88*>  52'  40^' 

88**  62'  60" 

88*'  63'  0" 

88°  63'  10" 

88°  63' 20" 

^K.^B»flWft 

^Sw^ 

ft 

Lot.     \ 

roriLflC: 

.   rrf 

•      t 

•      *      ti 

•     t     tt 

•     t     tt 

•     »     It 

9           »           Ml 

•     #     «# 

^ 

a 

10    0 

1    8  32.5 

1    8  22.3 

1    8  12.2 

1    8   2.1 

1    7  61.9 

1    7  41.7 

+0.21 

-li 

10  20 

1    8  36.8 

1    8  26.6 

1    8  16.4 

1    8    6.8 

1    7  66.1 

1    7  45.9 

0.22 

u 

10  40 

1    8  41.2 

1    8  31.0 

1    8  20.9 

1    8  10.7 

1    8    0.5 

1    7  50.3 

0.22 

11 

11    0 

1    8  45.8 

1    8  35.6 

1    8  25.4 

1    8  15.3 

1    8    6.1 

1    7  54.9 

023 

li 

11  20 

1    8  50.6 

1    8  40.4 

1    8  30.2 

1    8  20.0 

1    8    9.8 

1    7  59.6 

CM 

U 

11  40 

1    8  55.5 

1    8  45.2 

1    8  35.0 

1    8  24.8 

1    8  14.6 

1    8    4.4 

4^.24 

"U 

12    0 

1    9    0.5 

1    8  50.3 

1    8  40.0 

1    8  29.8 

1    8  19.6 

1    8    9.4 

0.25 

u 

12  20 

1    9    5.7 

1    8  55.5 

1    8  45.2 

1    8  35.0 

1    8  24.7 

1    8  14.5 

0.20 

u 

12  40 

1    9  11.0 

1    9    0.8 

1    8  60.6 

1    8  40.3 

1    8  30.0 

1    8  19.8 

0.27 

u 

13    0 

1    9  16.5 

1    9    6.3 

1    8  56.0 

1    8  45.8 

1    8  35.5 

1    8  25.2 

028 

IC 

13  20 

1    9  22.2 

1    9  11.9 

1    9    1.6 

1    8  51.4 

1    8  41.1 

1    8  30.8 

+0.28 

-u 

13  40 

1    9  28.0 

1    9  17.7 

1    9    7.4 

1    8  67.2 

1    8  46.9 

1    8  36.6 

0.29 

u 

14    0 

1    9  34.0 

1    9  23.7 

1    9  13.4 

1    9    3.1 

1    8  52.8 

1    8  42.6 

O.30 

LB 

14  20 

1    9  40.1 

1    9  29.8 

1    9  19.6 

1    9    9.2 

1    8  58.9 

1    8  48.6 

0.31 

1^ 

14  40 

1    9  46.4 

1    9  36.1 

1    9  25.8 

1    9  15.4 

1    9    5.1 

1    8  54.7 

0.32 

11 

15    0 

1    9  52.9 

1    9  42.5 

1    9  32.2 

1    9  21.8 

1    9  11.5 

1    9    1.1 

•fO.32 

-1> 

15  20 

1    9  59.5 

1    9  49.1 

1    9  38.8 

1    9  28.4 

1    9  18.0 

1    9    7.7 

0.33 

li! 

15  40 

1  10    6.3 

1    9  55.9 

1    9  45.5 

1    9  35.1 

1    9  24.7 

1    9  14.4 

0.34 

L*^ 

16    0 

1  10  13.2 

1  10    2.8 

1    9  52.4 

1    9  42.0 

1    9  31.6 

1    9  21.2 

0.35 

L« 

16  20 

1  10  20.3 

I  10    0.9 

1    9  59.5 

1    9  49.1 

1    9  38.7 

1    9  28.2 

0.36 

IM 

16  40 

1  10  27.6 

1  10  1T.2 

1  10    6.8 

1    9  56.8 

1    9  45.9 

1    9  35.4 

+0.37 

-1* 

17    0 

1  10  35.1 

1  10  24.6 

1  10  14.2 

1  10    3.7 

1    9  53.3 

1    9  42.8 

0.37 

U 

17  20 

1  10  42.7 

1  10  82.2 

1  10  21.7 

1  10  11.8 

1  10    0.8 

1    9  50.3 

0.38 

1# 

17  40 

1  10  60.5 

1  10  40.0 

1  10  29.5 

1  10  19.0 

1  10    8.5 

1    9  58.6 

0.39 

US 

18    0 

1  10  58.5 

1  10  47.9 

1  10  37,4 

1  10  26.9 

1  10  16.4 

1  10    5.9 

0.40 

If 

1«  20 

1  11    6.6 

1  10  56.1 

1  10  45.5 

1  10  35.0 

1  10  24.5 

1  10  18.9 

+0.41 

-U 

18  40 

1  11  14.9 

1  11    4.4 

1  10  63,8 

1  10  43.2 

1  10  32.7 

1  10  22.1 

0.42 

U 

19    0 

1  11  23.4 

1  11  12.8 

1  11    2.2 

1  10  51.7 

1  10  41.1 

1  10  39.5 

0.43 

Lft 

19  20 

1  11  32.1 

1  11  21.5 

1  11  10.9 

1  11    0.3 

1  10  49.7 

1  10  39.1 

0.44 

LK 

19  40 

1  11  40.9 

1  11  30.3 

1  11  19.7 

1  11    9.1 

1  10  58.5 

1  10  47.8 

0.44 

U 

20    0 

.1  11  60.0 

1  11  39.3 

1  11  28,7 

1  11  18.0 

1  11    7.4 

1  10  56.7 

+0.45 

-If 

20  20 

1  11  59.2 

1  11  48.5 

1  11  37,8 

1  11  27.2 

1  11  16.5 

1  11    5.8 

0.46 

ir 

20  40 

1  12    8.6 

1  11  57.9 

1  11  47.2 

1  11  36.5 

1  11  25.8 

1  11  15.1 

0.47 

li* 

21    0 

1  12  18.2 

1  12    7.5 

1  11  56.8 

1  11  46.0 

1  11  35.3 

1  11  24.6 

0.48 

Lf 

21  20 

1  12  28.6 

1  12  17,2 

1  12    6.5 

1  11  56.8 

1  11  45.0 

1  11  34.3 

0.49 

Iff 

21  40 

1  12  37.9 

1  12  27.2 

1  12  16.4 

1  12    6.7 

1  11  54.9 

1  11  44.1 

+0,50 

-Uf 

22    0 

1  12  48.1 

1  12  87.3 

1  12  26.5 

1  12  15.8 

1  12    5.0 

1  11  54.2 

0.51 

\M 

22  20 

1  12  58.5 

1  12  47.7 

1  12  36.9 

1  12  26.0 

1  12  15.2 

112    4.4 

0.52 

li! 

22  40 

1  13    9.0 

1  12  68.2 

1  12  47.4 

1  12  36.5 

1  12  25.7 

1  12  14.9 

0.53 

Itf 

23    0 

1  13  19.8 

1  13    8.9 

1  12  58.1 

1  12  47.2 

1  12  86.4 

1  12  26.5 

0.54 

U 

23  20 

1  13  30.8 

1  13  19,9 

1  13    9.0 

1  12  68.1 

1  12  47.2 

1  12  36.3 

+0.55 

A» 

23  40 

1  13  42.0 

1  13  31.0 

1  13  20.1 

1  13    9.2 

1  12  58.3 

1  12  47.4 

0.56 

\» 

24    0 

1  13  53.3 

1  13  42.4 

1  13  31.4 

1  13  20.5 

1  13    9.5 

1  12  58.6 

0.57 

L^ 

24  20 

1  14    4.9 

1  13  53.9 

1  13  43.0 

1  13  32.0 

1  13  21.0 

1  13  10.0 

0.58 

L» 

24  40 

1  14  16.7 

1  14    6.7 

1  13  64.7 

1  18  43.7 

1  13  32.7 

1  IS  21.7 

0.59 

U 

25    0 

1  14  28.7 

1  14  17.7 

1  14    6.7 

1  13  55.6 

1  13  44.6 

1  13  33.6 

+0.60    -1»[ 

25  20 

1  14  41.0 

1  14  29.9 

1  14  18.8 

1  14    7.8 

1  13  56.7 

1  13  45.7 

0.61 

n 

25  40 

1  14  53.4 

1  14  42.3 

I  14  31.2 

1  14  20.1 

1  H    9.0 

1  13  58.0 

0.62 

iJi 

26    0 

1  15    6.1 

1  14  55.0 

1  14  43.8 

1  14  32.7 

1  14  21.6 

1  14  10.5 

0.64 

iji 

26  20 

1  16  19.0 

1  15    7.8 

1  14  66.7 

1  14  45.5 

1  14  34.4. 

1  14  23.2 

0.66 

LJJ 

26  40 

1  15  32.1 

1  15  20.9 

1  16    9.8 

1  14  68.6 

1  14  47.4 

1  14  36.2 

+0.66 

-Ui 

27    0 

1  15  45.5 

1  15  34.3 

1  15  23.1 

1  15  11.8 

1  15    0.6 

1  14  49.4 

0.67 

U 

27  20 

1  15  59.1 

1  16  47.8 

1  15  36.6 

1  16  25.3 

1  15  14.1 

1  16    2.8 

0.68 

UJ 

27  40 

1  16  12.9 

1  16    1.6 

1  15  50.3 

1  16  39.0 

1  15  27.8 

1  15  16.6 

0.69 

UJ 

28    0 

1  16  27.0 

1  16  15.7 

1  16    4.3 

1  15  63.0 

1  15  41,7 

1  15  30.4 

0.71 

U 

28  20 

1  16  41.8 

1  16  29.9 

1  16  18.6 

1  16    7.2 

1  15  55.9 

1  15  44.5 

+0.72 

-IJ 

28  40 

1  16  55.9 

1  16  44.5 

1  16  33.1 

1  16  21.7 

1  16  10.3 

1  15  68.9 

0.73 

li* 

29    0 

1  17  10.7 

1  16  59.2 

1  16  47.8 

1  16  86.4 

1  16  24.9 

1  16  13.5 

0.74 

1J« 

29  20 

1  17  25.7 

1  17  14.3 

1  17    2.8 

1  16  61:3 

1  16  39.8 

1  16  28.4 

0,75 

US 

29  40 

1  17  41.0 

1  17  29.5 

1  17  18.0 

1  17    6.5 

1  16  56.0 

1  16  43.6 

0.77 

■ 

30    0 

1  17  56.6 

1  17  46.1 

1  17  33.6 

1  17  22.0 

1  17  10.4 

1  16  58.9 

+0.78    - 

-lb; 
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AZIMUTH  OF  POLARIS  AT  ELONGATION,  1920. 


.D«L 

88*  52'  «K' 

88»  52^40'' 

8S»52'60'' 

88<>53'0'' 

RS^SS'lO'' 

88»53'20"^ 

Variation  foi^ 

.t.^^V^ 

I'oTLat. 

l"orj. 

•        f 

m       t       tf 

•        /        #r 

•     f     tf 

•          t           M 

•       /        w 

•        r        tt 

ft 

tt 

80     0 
80  10 
30  20 
80  30 
30  40 

1  17  56.6 
1  18   4.5 
1  18  12.5 
1  18  20.5 
1  18  28.6 

1  17  46.1 
1  17  83.0 
1  18    0.9 
1  18    8.9 
1  18  17.0 

1  17  38.5 
1  17  41.4 
1  17  49.3 

1  17  Kr.8 

1  18    5.3 

1  17  22.0 
1  17  29.8 
1  17  37.7 
1  17  45.7 
1  17  63.7 

1  17  10.4 
1  17  183 
1  17  26.1 
1  17  34.1 
1  17  42.1 

1  16  58.9 
1  17    6.7 
1  17  14.6 
1  17  22.5 
1  17  30.5 

+0.78 
0.79 
0.80 
0.80 
0.81 

-1.15 
1.16 
1.16 
1.16 
1.16 

80  50 
31     0 
31  10 
31  20 
31  30 

1  18  36.8 
1  18  45.0 
1  18  53.3 
1  10    1.6 
1  10  10.1 

1  18  25.1 
1  18  38.3 
1  18  41.6 
1  18  49.9 
1  18  58.3 

1  18  13.5 
1  18  21.6 
1  18  29.9 
1  18  38.2 
1  18  46.6 

1  18    1.8 
1  18  10.0 
1  18  18.2 
1  18  26.5 
1  18  34.9 

1  17  50.2 
1  17  58.3 
1  18    6.5 
1  18  14.8 
1  18  23.2 

1  17  38.5 
1  17  46.6 
1  17  64.8 
1  18    3.1 
1  18  11.4 

+0.81 
a82 
0.83 
0.83 
0.84 

-1.17 
1.17 
1.17 
1.17 
1.17 

31  40 

31  50 

32  0 
32  10 
32  20 

1  19  18.6 
1  19  27.2 
1  19  35.8 
1  19  44.5 
1  19  53.3 

1  19    6.8 
1  19  15.4 
1  19  24.0 
1  19  32.7 
1  19  41.5 

1  IS  55.1 
1  19   3.6 
1  19  12.2 
1  19  20  9 
1  19  29.6 

1  18  43.3 
1  18  51.8 
1  19    0.4 
1  19    9.1 
1  19  17.8 

1  18  31.6 
1  18  40.1 
1  18  48.6 
1  18  Kr.8 
1  19    6.0 

1  18  19.8 
1  18  28.3 
1  18  36.8 
1  18  45.4 
1  18  54.1 

+0.85 
0.85 
0.86 
0.87 
0.87 

-1.18 
1.18 
1.18 
1.18 
1.18 

32  80 
32  40 

32  50 

33  0 
33  10 

1  20    2.2 
1  20  U.l 
1  20  20.1 
1  20  29.2 
1  20  38.4 

1  19  50.3 
1  19  59.2 
1  20    8.2 
1  20  17.3 
120  26.4 

1  19  38.4 
1  19  47.3 
1  19  56.3 
1  20    5.4 
1  20  14.5 

1  19  26.6 
1  19  35.5 
1  19  44.4 
1  19  53.4 
1  20    2.5 

1  19  14.7 
1  19  23.6 
1  19  32.5 
1  19  41.5 
1  19  60.6 

1  19    2.9 
1  19  11.7 
1  19  20.6 
1  19  29.6 
1  19  38.fr 

+a88 
0.89 
0.90 
0.91 
0.92 

-1.19 
1.19 
1.19 
1.19 
1.20 

33  20 
33  30 
33  40 

33  50 

34  0 

1  20  47.6 
1  20  56.9 
1  21    6.3 
1  21  15.8 
1  21  25.3 

1  20  35.6 
1  20  44.9 
1  20  54.3 
1  21    3.7 
1  21  13.3 

1  20  23.7 
1  20  32.9 
1  20  42.3 
1  20  51.7 
1  21    1.2 

1  20  11.7 
1  20  20.9 
1  20  30.3 
1  20  39.7 
1  20  49.1 

1  19  59.7 
1  20    8.9 
1  20  18.2 
1  20  27.6 
1  20  37.1 

1  19  47.8 
1  19  57.0 
1  20    6.2 
1  20  15.6 
1  20  25.0 

+0.92 
0.93 
0.94 
0.94 
0.95 

-1.20 
1.20 
1.20 
1.20 
1.21 

34  10 
34  20 
34  30 
34  40 
34  50 

1  21  34.9 
1  21  44.6 
1  21  54.4 
1  22    4.3 
1  22  14.3 

1  21  22.9 
1  21  32.5 
1  21  42.3 
1  21  52.2 
1  22    2.1 

1  21  10.8 
1  21  20.4 
1  21  30.2 
1  21  40.0 
1  21  49.9 

1  20  58.7 
1  21    8.3 
1  21  18.0 
1  21  27.8 
1  21  37.7 

1  20  46.6 
1  20  56.2 
1  21    5.9 
1  21  15.7 
1  21  26.5 

1  20  34.5 
1  20  44.1 
1  20  53.8 
1  21    3.5 
1  21  13.3 

+0.96 
0.97 
0.98 
0.98 
0.99 

-1.21 
1.21 
1.21 
1.22 
1.22 

35    0 
35  10 
35  20 
35  30 
85  40 

1  22  24.3 
1  22  34.4 
1  22  44.6 
1  22  54.9 
1  23    5.3 

1  22  12.1 
1  22  22.2 
1  22  32.3 
1  22  42.6 
1  22  52.9 

1  21  59.9 
1  22    9.9 
1  22  20.1 
1  22  30.3 
1  22  40.6 

1  21  47.7 
1  21  57.7 
1  22    7.8 
1  22  18.0 
1  22  28.3 

1  21  35.5 
1  21  45.5 
1  21  55.6 
1  22    5.7 
1  22  16X) 

1  21  23.2 
1  21  33.2 
1  21  483 
1  21  53.5 
1  22    3.7 

+1.00 
1,01 
1.02 
1.02 
1.03 

-1.22 
1.22 
1.23 
1.23 
1.23 

85  50 

86  0 
86  10 
36  20 
36  30 

1  23  15.7 
1  23  26.2 
1  23  36.9 
1  23  47.6 
1  23  58.4 

1  23    3.4 
1  23  13.9 
1  23  24.5 
1  23  35.2 
1  23  45.9 

1  22  51.0 
1  23    1.5 
1  23  12.1 
1  23  22.8 
1  23  33.5 

1  22  38.7 
1  22  49.2 
1  22  59.7 
1  23  10.3 
1  23  21.1 

1  22  26.4 
1  22  36.8 
1  22  47.3 
1  22  57.9 
1  23'  8.6 

1  22  14.0 
1  22  24.4 
1  22  34.9 
1  22  45.5 
1  22  56.2 

+1.04 
1.05 
1.06 
1.07 
1.08 

-1.23 
1.24 
1.24 
1.24 
1.24 

86  40 

36  50 

87  0 

37  10 
87  20 

1  24    9.3 
1  24  20.2 
1  24  31.3 
1  24  42.5 
1  24  53.8 

1  23  56.8 
1  24    7.8 
1  24  18.8 
1  24  29.9 
1  24  41.2 

1  23  44.3 
1  23  55.3 
1  24    6.3 
1  24  17.4 
1  24  28.6 

1  23  31.9 
1  23  42.8 
1  23  53.8 
1  24    4.8 
1  24  16.0 

1  23  19.4 
1  23  30.3 
1  23  41.2 
1  23  62.3 
1  24    3.4 

1  23    6.9 
1  23  17.8 
1  23  28.7 
1  23  39.7 
1  23  50.9 

+1.09 
1.10 
1.10 
1.11 
1.12 

-1.25 
1.25 
1.25 
1.26 
1.26 

37  30 
37  40 

37  50 

38  0 
38  10 

1  25    5.1 
1  25  16.5 
1  25  28.1 
1  25  39.7 
1  25  51.5 

1  24  52.5 
1  25    3.9 
1  25  15.4 
1  25  27.0 
1  25  38.7 

1  24  39.9 
1  24  51.3 
1  25    2.8 
1  25  14.8 
1  25  26.0 

1  24  27.3 
1  24  38.6 
1  24  50.1 
1  25    1.6 
1  25  133 

1  24  14.7 
1  24  26.0 
1  24  37.4 
1  24  49.0 
1  25    0.6 

1  24    2.1 
1  24  13.4 
1  24  24.8 
1  24  36.3 
1  24  47.9 

+L13 
1.14 
1.15 
1.16 
1.17 

-1.26 
1.26 
1.27 
1.27 
1.27 

88  20 
38  30 
38  40 

38  50 

39  0 

1  26    3.3 
1  26  15.2 
1  26  27.2 
1  26  39.4 
1  26  51.6 

1  25  50.5 
1  26    2.4 
1  26  14^ 
1  26  26JS 
1  26  38.7 

1  25  37.8 
1  25  49.7 
1  26    1.6 
1  26  18.7 
1  26  25.9 

1  25  25.0 
1  25  36.9 
1  25  48.8 
1  26    0.9 
1  26  13.0 

1  25  12.3 
1  25  24.1 
1  25  36.0 
1  25  48.0 
1  26    0.1 

1  24  59.& 
1  25  11.3 
1  25  23.2 
1  25  35.2 
1  25  47.2 

+1.18 
1.19 
1.20 
1.21 
1.22 

-1.28 
1.28 
1.28 
1.28 
1.29 

39  10 
39  20 
39  30 
39  40 
39  50 

1  27    8.9 
1  27  16.4 
1  27  28.9 
1  27  41.5 
127  64.3 

1  26  51.0 
1  27    3.4 
1  27  15.9 
1  27  28.5 
1  27  41.3 

1  26  38.1 
1  26  50.5 
127    3.0 
1  27  15.6 
1  27  28.2 

1  26  25.2 
1  26  37.6 
1  26  50.0 
1  27    2.6 
1  27  15.2 

1  26  12.3 
1  26  24.6 
1  26  37.1 
1  26  49.6 
1  27    2.2 

1  25  59.4 
1  26  11.7 
1  26  24.1 
1  26  36.0 
1  26  49.2 

+1.23 
1.24 
1.25 
1.26 
1.27 

-1.29 
1.29 
1.80 
1.80 
1.80 

40   0 

1  28    7.1 

1  27  54.1 

1  27  41.0 

1  27  28.0 

1  27  14.9 

1  27    1.9 

+1.28 

-1.31 

300 
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\I)«Jl. 

88°  52'  30^' 

88«  52^  40^' 

88*  62^60'' 

88*63'0'' 

8S*5yiO'' 

wwvfr 

VarfatiBDl^ 

^^^ 

Lat.    \ 

roTUt 

r« 

40    0 

•        in 

1  28    7.1 

•     t     §1 
1  27  54.1 

1  27  41.0 

•     1     ti 
1  27  28.0 

1  27  14.9 

m        t        9* 

127    1.9 

+1.28 

40  10 

1  28  20.1 

1  28    7.0 

1  27  63.9 

1  27  40.8 

1  27  27.8 

1  27  14.7 

1.29 

LS 

40  20 

1  28  33.2 

1  28  20.0 

1  28    6.9 

1  27  63.8 

1  27  40.7 

1  27  27.6 

1.30 

LI 

40  30 

1  28  46.4 

1  28  33.2 

1  28  20.0 

1  28    6.9 

1  27  63.7 

1  27  40.6 

1.32 

Ul 

40  40 

1  28  60.6 

1  28  46.6 

1  28  33.3 

1  28  20.1 

1  28    6.9 

1  27  63.7 

1.33 

19 

40  50 

1  29  13.0 

1  28  59.8 

1  28  46.6 

1  28  33.4 

1  28  20.2 

1  28    7.0 

+1.34 

-U 

41    0 

1  29  26.6 

1  29  13.3 

1  29    0.1 

1  28  46.8 

1  28  33.6 

1  28  20.3 

1.35 

u 

41  10 

1  29  40.2 

1  29  26.9 

1  29  13.6 

1  29    0.3 

1  28  47.1 

1  28  33.8 

1.36 

Ul 

41  20 

1  29  53.9 

1  29  40.6 

129  27.3 

1  29  14.0 

1  29    0.7 

1  28  47.3 

1.37 

u 

41  30 

1  30    7.8 

1  29  54.4 

1  29  41.1 

1  29  27.7 

1  29  14.4 

129    1.0 

1.38 

u 

4140 

1  30  21.8 

1  80    8.4 

1  29  65.0 

1  29  41.6 

1  29  28.2 

1  29  14.8 

+1.39 

-u 

41  50 

1  30  35.9 

1  30  22.6 

1  80    9.0 

1  29  55.6 

1  29  42.2 

1  29  28.8 

1.41 

u 

42    0 

1  30  50.1 

1  80  36.6 

1  80  23.2 

1  80    9.7 

1  29  66.3 

1  29  42.8 

1.42 

u 

42  10 

1  31    4.4 

1  SO  60.9 

1  30  37.4 

1  80  24.0 

1  80  10.6 

1  29  67.0 

1.43 

u 

42  20 

1  31  18.9 

1  81    5.4 

1  80  61.8 

1  80  38.8 

1  80  24.8 

1  80  11.3 

1.44 

u 

42  30 

1  31  33.5 

1  81  19.0 

1  81    6.3 

1  80  52.8 

1  80  39.2 

1  80  25.7 

+1.46 

-u 

42  40 

1  31  48.2 

1  81  34.6 

1  31  21.0 

1  31    7.4 

130^.8 

1  80  40.2 

1.47 

11 

42  50 

1  32    3.0 

1  81  49.4 

1  81  35.7 

1  31  22.1 

1  81    8.5 

1  80  54.8 

1.48 

IS 

43    0 

1  32  18.0 

1  82    4.3 

1  81  50.6 

1  81  37.0 

1  31  23.3 

1  31    9.6 

1.49 

n 

43  10 

1  32  33.1 

1  82  19.4 

1  32    6.6 

1  31  51.9 

1  31  38.2 

1  31  24.6 

1.61 

\s 

43  20 

1  32  48.3 

1  82  34.6 

1  32  20.8 

1  32    7.0 

1  31  58.3 

1  31  39.6 

+1.52 

-LT 

43  30 

1  33    3.6 

1  32  49.9 

1  32  36.1 

1  32  22.3 

1  82    8.5 

1  31  54.7 

1.53 

li 

43  40 

1  33  19.1 

1  33    5.3 

1  82  51.6 

1  32  37.7 

1  32  23.8 

1  32  10.0 

1.54 

LS 

43  50 

1  33  34.7 

1  33  20.9 

1  33    7.0 

1  32  53.2 

1  32  39.3 

1  32  25.4 

1.56 

LS 

44    0 

1  33  50.5 

1  33  36.6 

1  S3  22.7 

1  33    8.8 

1  82  64.9 

1  82  41.0 

1.57 

\3 

44  10 

1  34    6.4 

1  33  52.4 

1  83  38.6 

1  33  24.6 

1  83  10.6 

1  82  56.7 

+1.58 

-LS 

44  20 

1  34  22.4 

1  34    8.4 

1  83  54.4 

1  83  40.6 

1  33  26.5 

1  33  12.6 

1.60 

l* 

44  30 

1  34  38.6 

1  34  24.6 

1  34  10.5 

1  83  56.6 

1  33  42.5 

1  33  28.6 

1.61 

!•< 

44  40 

1  34  54.9 

1  34  40.8 

1  84  26.8 

1  84  12.7 

1  S3  58.6 

1  33  44.6 

1.63 

M 

44  50 

1  35  11.3 

1  34  57.2 

1  34  43.1 

1  34  29.0 

1  34  14.9 

1  34    0.8 

1.64 

L^ 

45    0 

1  35  27.9 

1  85  13.8 

1  34  59.6 

1  34  45.6 

1  34  31.4 

1  34  17.2 

+1.66 

45  10 

1  35  44.7 

1  35  30.6 

1  35  16.3 

1  35    2.1 

1  34  47.9 

1  34  33.7 

1.67 

It 

45  20 

1  36    1.6 

1  35  47.3 

1  S5  33.1 

1  35  18.9 

1  35    4.6 

1  34  50.4 

1.69 

L<i 

45  30 

1  36  18.6 

1  36    4.3 

1  35  50.1 

1  35  35.8 

1  S5  21.5 

1  35    7.2 

1.70 

l.<5 

45  40 

1  36  35.8 

1  36  21.6 

1  36    7.2 

1  35  52.8 

1  35  38.5 

1  35  24.2 

1.71 

U 

45  50 

1  86  53.1 

1  36  38.8 

1  36  24.4 

1  36  lO.O 

1  35  55.7 

1  35  41.3 

+1.73 

'l^ 

46    0 

1  37  10.6 

1  36  56.2 

1  86  41.8 

1  36  27.4 

1  36  13.0 

1  35  58.6 

1.76 

46  10 

1  37  28.3 

1  37  18.8 

1  36  59.4 

1  36  44.9 

1  36  30.5 

1  36  16.0 

1.76 

I*? 

46  20 

1  37  46.1 

1  37  31.6 

1  37  17.1 

1  37    2.6 

1  36  48.1 

1  36  38.6 

1.78 

L* 

46  30 

138    4.0 

1  37  49.5 

1  37  35.0 

1  37  20.4 

1  37    5.9 

1  36  61.4 

1.79 

L4? 

46  40 

1  38  22.1 

1  38    7.6 

1  37  58.0 

1  37  38.4 

1  37  23.8 

1  37    9.3 

+1.81 

A* 

46  50 

1  38  40.4 

1  38  25.8 

1  38  11.2 

1  37  56.6 

1  87  41.9 

1  87  27.3 

1.82 

47    0 

1  38  58.9 

1  38  44.2 

1  38  29.5 

1  38  14.9 

1  38    0.2 

1  37  45.6 

1.84 

It 

47  10 

1  39  17.5 

1  39    2.8 

1  38  48.0 

1  38  33.3 

1  38  18.6 

1  38    8.9 

1.86 

47  20 

1  39  36.3 

1  39  21.5 

1  39    6.7 

1  38  52.0 

1  38  37.2 

1  38  22.6 

1.88 

li 

47  30 

1  39  55.2 

1  39  40.4 

1  39  25.6 

1  39  10.8 

1  38  56.0 

1  38  41.2 

+1.89 

•  jl 

47  40 

1  40  14.3 

1  39  59.5 

1  39  44.6 

1  39  29.8 

1  39  14.9 

1  39    0.1 

1.91 

li' 

,  4 

47  50 

140  38.6 

1  40  ]«.7 

140    3.8 

1  39  48.9 

1  39  34.0 

1  39  19.1 

1.93 

L< 

,  4 

48    0 

140  58.1 

1  40  38.2 

1  40  23.2 

1  40    8.3 

1  39  53.3 

1  39  38.4 

1.95 

48  10 

1  41  12.8 

1  40  57.8 

1  40  42.8 

140  27.8 

140  12.8 

1  39  67.8 

1.96 

li 

48  20 

1  41  32.6 

1  41  17.5 

1  41    2.6 

1  40  47.4 

140  32.4 

1  40  17,4 

+1.98 

48  30 

1  41  52.6 

141  37^ 

1  41  22.4 

1  41    7.3 

1  40  62.2 

1  40  37.1 

2.00 

48  40 

1  42  12.8 

1  41  67.7 

1  41  42.6 

1  41  27.4 

1  41  12.2 

1  «)  57.1 

2.02 

48  50 

1  42  33.2 

1  42  18.0 

142    2.8 

1  41  47.6 

1  41  32.4 

1  41  17.2 

2.04 

49    0 

142  58.8 

1  42  38.6 

142  23.3 

1  42    8.0 

1  41  52.8 

1  41  37.6 

2.05 

49  10 

1  43  14.0 

1  42  59.2 

1  42  43.9 

142  26.6 

1  42  18.3 

1  41  68.0 

+2.07 

A» 

49  20 

1  43  35.6 

1  43  20.1 

1  43   .4.8 

1  42  49.4 

1  42  34.1 

142  18.7 

2.09 

i> 

li 

liS 

-4 

49  30 

1  43  56.6 

1  43  41.2 

1  43  25.8 

1  43  10.4 

1  42  56.0 

1  42  39.6 

2.11 

49  40 

1  44  18.0 

144    2.6 

1  43  47.1 

1  43  31.6 

1  43  16.1 

1  43    0.7 

2.13 

49  50 

144  39.5 

1  44  24.0 

144    8.6 

1  43  53.0 

1  43  37.5 

143  22i> 

2.16 

50    0 

145    1.3 

144  46.7 

144  30.1 

1  44  14.6 

143  5ex> 

143  43.4 

+2.17 

-lii 
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AZIMUTH  OP  POLARIS  AT  ELONGATION,  1920. 


>.    Decl. 

Variation  far~ 

^^X^,^ 

88*  52'  90^' 

88**  52'  40" 

88*52'60''^ 

88«  63'0'' 

88*  53' 10" 

88<>  63'  20" 

^*V»^^ 

It.    ^. 

I'ofLat. 

i"ora. 

•      $ 

^     $     ft 

•     /      *? 

•     t     tf 

•     $     ft 

•     t     tf 

•        /        «r 

H 

II 

50     0 

145    1.8 

1  44  45.7 

1  44  90.1 

1  44  14.6 

1  43  59.0 

1  43  43.4 

+2.17 

-1.56 

60  10 

1  45  28.2 

1  45    7.6 

1  44  52.0 

1  44  36.4 

1  44  20.8 

1  44    6.1 

2.19 

1.56 

50  20 

1  45  45.4 

1  45  29.7 

1  45  14.0 

1  44  58.4 

1  44  4an 

1  44  27.0 

2.21 

1.67 

50  30 

1  46    7.7 

1  45  52.0 

145  36.8 

1  45  20.6 

1  45    4.8 

1  44  49.1 

2.23 

1.57 

50  40 

1  46  30.8 

1  46  14.5 

1  45  58.8 

1  45  43.0 

1  45  27.2 

1  45  11.4 

2.26 

1.58 

60  50 

146  53.1 

1  46  37.8 

1  46  21.5 

1  46    5.6 

1  45  49.8 

145  33.9 

+2.28 

-1.58 

51    0 

1  47  16.1 

1  47    0.2 

1  46  44.4 

1  46.28.6 

1  46  12.6 

1  46  56.7 

2.30 

1.59 

51  10 

1  47  39.4 

1  47  23.4 

1  47    7.5 

1  46  51.6 

146  35.6 

1  46  19.6 

2.32 

1.60 

51  20 

148    2.9 

1  47  46.8 

1  47  30.8 

1  47  14.8 

146  58.8 

1  46  42.8 

2.34 

1.60 

51  30 

1  48  26.5 

1  48  10.5 

1  47  54.4 

1  47  38.3 

1  47  22.8 

147    6.2 

2.37 

1.61 

51  40 

1  48  604 

1  48  34.8 

1  48  18.2 

148    2.1 

1  47  45.9 

1  47  29.8 

+2.39 

-1.61 

51  50 

1  49  14.6 

1  48  58.4 

148  42.2 

1  48  26.0 

148    9.8 

1  47  63.7 

2.41 

1.62 

52    0 

1  49  39.0 

1  49  22.7 

1^    6.6 

1  48  50.2 

1  48  34.0 

1  48  17.8 

2.44 

1.62 

52  10 

1  50    3.6 

1  49  47.3 

1  49  31.0 

1  49  14.7 

1  48  58.4 

148  42.1 

2.46 

1.63 

52  20 

1  50  28.5 

1  50  12.1 

1  49  55.7 

1  49  39.4 

1  49  23.0 

149    6.6 

2.48 

1.64 

52  80 

1  50  53.6 

1  60  37.1 

1  60  20.7 

1  50    4.3 

1  49  47.9 

1  49  31.4 

+2.51 

-1.64 

52  40 

1  51  18.9 

1  51    2.4 

1  50  45.0 

1  60  29.6 

1  50  13.0 

1  49  56.5 

2.53 

1.66 

52  50 

1  51  44.5 

1  51  28.0 

1  51  11.4 

1  50  54.9 

1  50  38.8 

1  50  21.8 

2.56 

1.66 

53    0 

1  52  K).4 

1  51  53.8 

1  61  37.2 

1  51  20.5 

1  51    3.9 

1  50  47.3 

2.58 

1.66 

53  10 

1  52  36.5 

1  52  19.8 

1  52    3.2 

1  51  46.5 

1  51  29.8 

1  51  13.1 

2.61 

1.67 

53  20 

1  53    2.9 

1  62  46.1 

1  52  29.4 

1  52  12.7 

1  61  56.9 

1  51  39.2 

+2.63 

-1.67 

53  30 

1  53  29.6 

1  53  12.7 

1  52  55.9 

1  52  39.1 

1  52  22.8 

1  52    5.5 

2.66 

1.68 

53  40 

1  53  66.5 

1  53  39.6 

1  53  22.7 

1  53    5.8 

1  52  48.9 

1  52  32.0 

2.69 

1.69 

53  50 

1  54  23.7 

1  54    6.7 

1  53  49.8 

1  53  32.8 

1  53  15.8 

1  52  58.9 

2.72 

1.70 

54    0 

1  54  51.1 

1  54  34.1 

1  54  17.1 

1  54    0.1 

1  53  43.0 

1  53  26.0 

2.74 

1.70 

54  10 

1  55  18.8 

1  55    1.8 

1  54  44.7 

1  54  27.6 

1  64  10.6 

1  53  ^.4 

+2.77 

-1.71 

54  20 

1  55  46.9 

1  55  29.7 

1  55  12.6 

1  54  55.4 

1  64  38.2 

1  54  21.1 

2.80 

1.72 

54  30 

1  56  15.2 

1  55  58.0 

155  40.7 

1  55  23.5 

1  55    6.3 

1  54  49.1 

2.88 

1.72 

54  40 

1  56  43.8 

1  56  26.6 

156    9.2 

1  55  51.9 

1  55  34.6 

1  55  17.3 

2.86 

1.73 

54  50 

1  57  12.7 

1  56  55.3 

156  38X) 

1  56  20.6 

1  56    3.2 

1  55  45.8 

2.89 

1.74 

55    0 

1  57  41.9 

1  57  24.4 

1  57    7.0 

1  56  49.6 

1  56  32.1 

1  56  14.7 

+2.91 

-1.74 

55  10 

1  58  11.4 

1  57  53.9 

1  57  36.3 

1  57  18.8 

1  57    1.3 

1  56  43.8 

2.94 

1.75 

55  20 

1  58  41.2 

1  58  23.6 

1  58    6.0 

1  57  48.4 

1  57  30.8 

1  57  13.3 

2.98 

1.76 

55  ao 

1  59  11.4 

1  58  53.7 

1  58  36.0 

1  58  18.8 

1  58    0.7 

1  57  43.0 

3.02 

1.77 

55  40 

1  59  41.8 

1  59  24.0 

1  59    6.3 

1  58  48.5 

1  58  30.8 

1  58  18.1 

3.04 

1.77 

55  50 

2    0  12.5 

1  59  54.7 

1  59  36.9 

1  59  19.1 

1  69    1.3 

1  58  43.6 

+3.07 

-1.78 

56    0 

2    0  43.6 

2    0  25.7 

2    0    7.S 

1  59  49.9 

1  59  32.1 

1  59  14.2 

3.10 

1.79 

56  10 

2    1  15.0 

2    0  57.0 

2    0  39.1 

2    0  21.1 

2    0    3.2 

1  59  45.2 

3.14 

1.80 

56  20 

2    1  46.8 

2    1  28.7 

2    1  10.7 

2    0  52.6 

2    0  34.6 

2    0  16.6 

3.17 

1.81 

56  30 

2    2  18.9 

2    2    0.7 

2    1  42.6 

2    1  24.6 

2    1    6.4 

2    0  48.2 

3J21 

1.81 

56  40 

2    2  51.3 

2    2  33.1 

2    2  14.9 

2    1  66.7 

2    1  38.6 

2    1  20.8 

+3.24 

-1.82 

56  50 

2    3  24.1 

2    3    5.8 

2    2  47.5 

2    2  29.2 

2    2  11.0 

2    1  52,7 

3.28 

1.83 

67    0 

2    3  57.2 

2    3  38.9 

2    3  20.5 

2    8    2.1 

2    2  43.8 

2    2  26.4 

3.31 

1.84 

57  10 

2    4  30.8 

2    4  12.8 

2    3  53.9 

2    3  35.4 

2    3  17.0 

2   .2  58.5 

3.36 

1.85 

67  20 

2    5    4.6 

2    4  46.1 

2    4  27.6 

2    4    9.0 

2    3  50.5 

2    3  32.0 

3.38 

1.85 

57  30 

2    5  38.9 

2    5  20.3 

2    5    1.6 

2    4  48.0 

2    4  24.4 

2    4    5.8 

+3.42 

-1.86 

67  40 

2    6  18.5 

2    5  54.8 

2    5  36.1 

2    6  17.4 

2    4  58.7 

2    4  40.0 

3.46 

1.87 

67  60 

2    6  48.5 

2    6  29.7 

2    6  11.0 

2    6  52.2 

2    5  33.4 

2    5  14.6 

3.50 

1.88 

68    0 

2    7  23.0 

2    7    5.1 

2    6  46.2 

2    6  27.3 

2    6    8.4 

2    5  49.6 

3.54 

1.89 

68  10 

2    7  50,7 

2    7  40.8 

2    7  2L8 

2    7    2.8 

2    6  48.8 

2    6  24.9 

3.58 

1.90 

58  20 

2    8  35.9 

•2    8  16.9 

2    7  67.8 

2    7  38.8 

2    7  19.7 

2    7    0.6 

+3,62 

-1.91 

58  30 

2    9  12.6 

2    8  38.4 

2    8  34.2 

2    8  15.1 

2    7  56.0 

2    7  36.8 

3.66 

1.92 

68  40 

2    9  49.6 

2    9  30.3 

2    9  11.1 

2    8  51.9 

2    8  32.6 

2    8  13.4 

3.70 

1.92 

68  50 

2  10  27.0 

2  10    7.7 

2    9  48.4 

2    9  29.0 

2    9    9.7 

2    8  50.4 

3.74 

1.93 

1     '69.  0 

2  11    4.9 

2  10  45.6 

2  10  26i» 

2  10    6.6 

2    9  47.2 

2    9  27.S 

3.78 

1.94 

'      69.10 

2  11  43.2 

2  11  28.7 

2  11    4.2 

2  10  44.6 

2  10  26.1 

2  10    6.6 

+3.88 

-1.95 

69  20 

2  12  22.0 

2  12    2.4 

2  11  42,7 

2  11  28.1 

2  11    3.6 

2  10  43.9 

3.87 

1.96 

1      69  30 

2  13    1.2 

2  12  41.5 

2  12  21.7 

2  12    2.0 

2  11  42.3 

2  11  22.6 

3.91 

1.97 

1      69  40 

2  13  40.8 

2  13  21.0 

2  13    1.2 

2  12  41.4 

2  12  21.6 

2  12    1.8 

3.96 

1.98 

69  50 

2  14  21.0 

2  14    1.1 

2  13  41.1 

2  13  21.2 

2  13    1.8 

2  12  41.4 

4.01 

1.99 

1      60   0 

» 

2  15    14 

2  14  41.6 

2  14  2L5 

2  14    1.6 

2  13  41.6 

2  13  21.5 

+4.06 

-2.00 
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AZIMUTH  OF  F0LABI8  AT  ELONQATION.  19g». 


\DecL 

VtriaUocfr- 

^^^ 

88«»  52^  30^' 

88*»62'40'' 

SS^l^W 

WbTiT' 

WWW 

88^63'20'' 

^■v 

_         f 

lAt.    \ 

rorut.'  I'di 

60    0 

•     f     It 
2  15    1.6 

m        f         ft 

2  14  41.6 

2M  21.5 

m        t        19 

2  14    1.6 

•          f          09 

9  13  41.5 

2  13  21.6 

*l4.06 

60  10 

2  15  42.6 

2  15  22.5 

2  15    2.4 

2  14  42.3 

2  14  22.2 

2  14    2.1 

4.11 

Vk 

60  20 

2  16  24.2 

2  16    4.0 

2  15  43.8 

2  15  23.6 

2  15    3.3 

2  14  43.1 

4.15 

It 

60  30 

2  17    6.3 

2  16  46.0 

2  16  25.6 

%\^    6.3 

2  15  46.0 

%  15  24.7 

4.20 

2« 

60  40 

2  17  48.8 

2  17  28.4 

2  17    8.0 

2  16  47.6 

2  16  27.2 

2  16    6.7 

4.26 

IK 

60  50 

2  18  31.9 

2  18  11.4 

2  17  56.9 

2  17  30.3 

2  17    9.8 

2  16  49.3 

44.31 

-ys 

61    0 

2  19  16.5 

2  18  64.9 

2  18  34.3 

2  18  13.6 

2  17  53.0 

2  17  32.4 

4.36 

IM 

61  10 

2  19  59.7 

2  19  38.0 

2  19  18.2 

2  18  57.4 

2  18  36.7 

2  18  16.0 

4.41 

2jr 

61  20 

2  20  44.4 

2  20  23.6 

2  20    2.6 

2  19  41.8 

2  19  20.9 

2  19    0.1 

4.47 

vt 

61  30 

2  21  29.6 

2  21    8.6 

2  20  47.6 

2  20  26.7 

2  20    6.7 

2  19  44.7 

4.52 

2J 

6140 

2  22  15.4 

2  21  54.3 

2  21  33.2 

2  21  12.1 

2  20  61.0 

2  20  30.0 

+4.58 

-n: 

61  50 

2  23    1.8  1  3  22  40.6 

2  22  19.4 

2  21  58.1 

2  21  36.9 

2  21  15.8 

4.64 

IE 

62    0 

2  23  48.7 

.  2  23  27.4 

2  23    6.1 

2  22  44.7 

2  22  23.4 

2  22    2.1 

4.69 

tc 

62  10 

2  24  36.2 

2  24  14.8 

2  23  53.3 

2  23  31.9 

2  23  10.6 

2  22  49.1 

^•X^ 

IH 

62  20 

2  25  24.3 

2  25    2.8 

2  24  41.2 

2  24  19.7 

2  23  58.1 

2  23  36.6 

Ail 

IB 

62  30 

2  26  13.1 

2  25  51.4 

2  25  29.7 

2  25    8.1 

2  24  46.4 

2  24  24.7 

+4.88 

-ir 

62  40 

2  27    2.5 

2  26  40.7 

2  26  18.9 

2  25  57.1 

2  25  35.3 

2  25  13.6 

4.94 

u 

62  50 

2  27  52.5 

2  27  30.6 

2  27    8.6 

2  26  46.7 

2  26  24.8 

2  26    2.9 

5.00 

n 

63    0 

2  28  43.1 

2  28  21.1 

2  27  59.0 

2  27  37.0 

2  27  14.9 

2  26  52.9 

5.07 

2J 

63  10 

2  29  34.4 

2  29  12.2 

2  28  50.1 

2  28  27.9 

2  28    6.7 

2  27  43.6 

5.13 

12 

63  20 

2  30  26.4 

2  30    4.1 

2  29  41.8 

2  29  19.5 

2  28  57.2 

2  28  34.9 

+5.2D 

-2J! 

63  30 

2  31  19.0 

2  30  56.6 

2  30  34.2 

2  30  11.8 

2  29  49.3 

2  29  26.9 

5.27 

n 

63  40 

2  32  12.4 

2  31  49.8 

2  31  27.3 

2  31    4.7 

2  30  42.2 

2  30  19.6 

5.34!   12 

63  50 

2  33    6.5 

2  32  43.8 

2  32  21.1 

2  31  58.4 

2  31  35.7 

2  31  13.0 

5.41 

U 

64    0 

2  34    1.2 

2  33  38.4 

2  33  15.6 

2  32  52.8 

2  32  29.9 

2  32    7.1 

5.48 

n 

64  10 

2  34  56.8 

2  34  33.8 

2  34  10.8 

2  33  47.9 

2  33  24.9 

2  33    1.9 

+5.55 

-ii 

64  20 

2  35  53.0 

2  35  29.9 

2  35    6.8 

2  34  43.7 

2  34  20.6 

2  33  57.5 

5.63 

it 

64  30 

2  36  50.1 

2  36  26.8 

2  36    3.6 

2  35  40.3 

2  35  17.1 

2  34  53.8 

5.71 

2J! 

64  40 

2  37  47.9 

2  37  24.5 

2  37    1.1 

2  36  37.7 

2  36  14.3 

2  35  50.9 

5.79 

64  50 

2  38  46.6 

2  38  23X) 

2  37  59.4 

2  37  36.9 

2  37  12.4 

2  36  48.8 

5.87 

iS 

65    0 

2  39  46.9 

2  39  22.3 

2  38  58.6 

2  38  34.9 

2  38  11.2 

2  37  47.6 

+5.95 

65  10 

2  40  46.2 

2  40  22.4 

2  39  58.6 

2  39  34.7 

2  39  10.9 

2  38  47.1 

6.03 

2i 

65  20 

2  41  47.3 

2  41  23.3 

2  40  50.3 

2  40  35.4 

2  40  U.4 

2  39  47.4 

6.12 

65  30 

2  42  49.3 

2  42  25.1 

2  42    1.0 

2  41  36.9 

2  41  12.7 

2  40  48.6 

6.20 

n  A 

65  40 

2  43  52.1 

2  43  27.8 

2  43    3.5 

2  42  39.2 

2  42  16.0 

2  41  50.7 

6.29 

11 

65  50 

2  44  56.9 

2  44  31.4 

2  44    7.0 

2  43  42.5 

2  43  18.1 

2  42  53.6 

+6.38 

-11 

n  li 

66    0 

2  46    0.6 

2  45  35.9 

2  45  11.3 

2  44  46.7 

2  44  22.1 

2  43  57.5 

6.47 

1« 

66  10 

247    6.1 

2  46  41.3 

2  46  16.6 

2  45  5L8 

2  45  27.0 

£45    2.3 

6.57 

66  20 

2  48  12.7 

2  47  47.7 

2  47  22.8 

2  46  57.9 

2  46  32.9 

2  46    8.0 

6.66 

Y0 

66  30 

2  49  20.2 

2  48  55.1 

2  48  30.0 

2  48    4.0 

2  47  39.8 

2  47  14.7 

6.76 

^ 

66  40 

2  60  28.7 

2  SO    3.6 

2  49  38.2 

2  49  12.9 

2  48  47,7 

2  48  22.4 

+6.86 

-IS 

A  CI 

66  50 

2  51  38.3 

2  51  12.8 

2  50  47.4 

2  50  22.0 

2  49  56.6 

2  49  31.1 

6.96 

2* 

67    0 

2  52  48.9 

2  52  23.3 

2  61  57.6 

2  51  32.0 

2  61    6.4 

2  50  40.8 

7syf 

67  10 

2  54    0.6 

2  53  34.7 

2  53    8.9 

2  52  43.1 

2  52  17.4 

2  51  51.6 

7.17 

67  20 

2  56  13.3 

2  54  47.3 

2  64  21.3 

2  53  56.3 

2  53 .29.4 

2  53    3.4 

7^ 

67  30 

2  66  27.1 

2  56    1.0 

2  55  34.3 

2  66    8.6 

2  54  42.5 

2  54  16.3 

+7^ 

if 

67  40 

2  57  42.1 

2  57  16.8 

2  56  49.4 

2  66  28.1 

2  66  56.7 

2  55  30.4 

7-fil 

67  50 

2  58  58.3 

2  58  31.7 

2  58    6.2 

2  57  38.7 

2  57  12.1 

2  56  45.6 

7.62 

68    0 

3    0  16.6 

2  69  48.9 

2  50  22.1 

2  68  55.4 

2  58  28.7 

2  58    2.0 

7.74 

68  10 

a    1  34.2 

3    1    7.2 

3    0  40.3 

3    0  13.4 

2  59  46.5 

2  60  19.6 

7^ 

68  20 

3    2  54.0 

3    2  26.8 

3    1  59.7 

3    1  38.6 

3    1    5.5 

3   0  86.4 

+7.99 

15 
IS 

a* 

68  30 

3    4  16.0 

3    3  47.7 

3    3  20.4 

3    2  53.1 

3    2  26.8 

3    1  58.4 

8.12 

68  40 

3    6  37.4 

3    6    9.9 

3    4  42.3 

3    4  14.8 

3    3  47.3 

3    3  19.8 

8.25 

68  50 

3.  7    1.1 

3    6  33.4 

3    6    6.6 

3    6  37.9 

3    6  10.2 

3    4  42.6 

8.39 

18 

69    0 

S    8,26.2 

3    7  58.2 

3    7  30.3 

8    7    2.8 

3   ^34.4 

8    6    6.5 

8.52 

69  10 

3    9  6^.6 

8    9  24.6 

3    8  56.3 

8    8  28.2 

3    8    0.0 

3    7  31.9 

+8.66 

Si 

ll 
li 

69  20 

3  11  20.6 

3  10  52.2 

3  10  28.8 

3    9  56.4 

3    9  27.0 

3    8  58.7 

8.81 

69  30 

3  12  49.9 

3  12  21.3 

3  11  52.7 

3  11  24.1 

3  10  56.6 

3  10  26.9 

8.96 

69  40 

3  14  20.8 

3  IS  51.9 

3  13  23.1 

3  12  64.8 

3  12  25.5 

3  11  66.7 

9.11 

69  50 

3  16  53.2 

3  15  24.1 

3  14  56.1 

3  14  26.0 

3  13  67.0 

8  13  27.9 

9.26 

70    0 

6  17  27.2 

3  16  57.9 

3  16  28.6 

3  16  59.8 

1  8  16  30.0 

3  15    6.8 

+9.42 

4l 
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FOR  REDUCING  TO  ELONGATION   OBSERVATIONS  MADE  NEAR  ELONGATION. 
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^^v^A»lm«tli 

Aximutli .  y^ 

^s^tltlong. 

atBlone.  ^^ 

>v^^ 

1^  O' 

1**  10' 

V  2K/ 

V  SOT 

1*^40' 

!*•  W 

JO  ^ 

2*>  lO' 

N*  ^^^ 

*Time.    ^v 

y^^  Time.* 

m 

ff 

// 

ft 

// 

It 

n 

tt 

tt 

m 

0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

1 

M 

0.0 

0.0 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

1 

2 

+  0.1 

+  0.2 

+  a2 

0.2 

0.2 

0.3 

0.3 

0.3 

2 

3 

0.3 

0.4 

0.4 

0.5 

0.5 

0.6 

0.6 

0.7 

3 

4 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

1.1 

1.2 

4 

0 

+  0.9 

+  1,0 

+  1.1 

+  1.3 

+  1.4 

+  1.6 

+  1.7 

+  1.9 

5 

n 

1.2 

1.4 

1.6 

1.8 

2.1 

2.3 

2.5 

2.7 

6 

7 

1.7 

2.0 

tJ2 

2.5 

2.8 

3.1 

3.4 

3.7 

7 

8 

2.2 

2.6 

2.9 

3.3 

3.7 

4.0 

4.4 

4.8 

8 

9 

2.8 

3.2 

3.7 

4.2 

4.6 

5.1 

5.6 

6.0 

9 

10 

+  3.4 

+  4.0 

+  4.6 

+  5.1 

+  5.7 

+  6.3 

+  6.9 

+  7.4 

10 

11 

4.1 

4.8 

5.5 

6.2 

6.9 

7.6 

8.3 

9.0 

11 

12 

4.9 

5.8 

6.6 

7.4 

8.2 

9.0 

9.9 

10.7 

12 

13 

5.8 

6.8 

7.7 

8.7 

9.7 

10.6 

11.6 

12.6 

13 

14 

6.7 

7.8 

9.0 

10.1 

11.2 

12.3 

13.4 

14.6 

14 

15 

+  7.7 

+  9.0 

+10.3 

+11.6 

+12.8 

+14,1 

+16.4 

+16.7 

15 

16 

8.8 

10.2 

11.7 

13.2 

14.6 

16.1 

17.5 

19.0 

16 

17 

9.9 

11.5 

18.2 

14.9 

16.5 

18.2 

19.8 

21.6 

17 

18 

11.1 

12.9 

14.8 

16.7 

18.5 

20.4 

22.2 

24.1 

18 

19 

12.4 

14.4 

16.5 

18.6 

20.6 

22.7 

24.7 

26.8 

19 

20 

+18.7 

+16.0 

+18.3 

+20.6 

+22.8 

+25.1 

+27.4 

+29.7 

20 

21 

15.1 

17.6 

20.1 

22.7 

25.2 

27.7 

30.2 

32.7 

21 

22 

16.6 

19.3 

22.1 

24.9 

27.6 

30.4 

33.2 

35.9 

22 

23 

18.1 

21.1 

24.2 

27.2 

30.2 

33.2 

36.2 

39.3 

23 

24 

19.7 

23.0 

26.3 

29.6 

32.9 

36.2 

39.5 

42.8 

24 

25 

+21.4 

+26.0 

+28.5 

+32.1 

+35.7 

+39.2 

+42.8 

+46.4 

26 

^^v.  Ailmuth 

Asbnath      y^ 

^v^t  £!ong. 

at  Blong.  y^ 

\^ 

2^  lO' 

2«  20^ 

2*»  SO' 

2*40^ 

2*»  SO' 

3**  0' 

8^  10' 

3<»  20' 

^p  ^^ 

•  •rime.   \. 

y^  Tinii.^ 

m 

// 

// 

ft 

*/ 

/* 

tt 

tt 

tt 

m 

0 

O.O 

0.0 

0.0 

0.0 

0.0 

0.0 

ao 

0.0 

0 

1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

1 

2 

0.3 

0.3 

0.4 

0.4 

0.4 

0.4 

0.4 

0.5 

2 

3 

0.7 

0.7 

0.8 

0.8 

0.9 

0.9 

1.0 

1.0 

3 

4 

1.2 

1.3 

1.4 

1.6 

1.6 

1.6 

1.7 

1.8 

4 

5 

+  1.9 

+  2.0 

+  2.1 

+  2.8 

+  2.4 

+  2.6 

+  2.7 

+  2.9 

5 

6 

2.7 

2.9 

3.1 

3.3 

3.5 

3.7 

3.9 

4.1 

6 

7 

3.7 

3.9 

4.2 

4.6 

4.8 

5.0 

5.3 

5.6 

7 

8 

4.8 

t       5.1 

bA 

5.9 

6.2 

6.6 

7.0 

7.3 

8 

9 

6.0 

6.5 

7.0 

7.4 

7.9 

8.3 

8.8 

9.3 

9 

10 

+  7.4 

+  8.0 

+  8.6 

+  9.2 

+  9.7 

+10.3 

+10.9 

+11.4 

10 

11 

9,0 

9.7 

10.4 

11.1 

11.8 

12.4 

13.1 

13.8 

11 

12 

10.7 

11.5 

12.3 

13.2 

14.0 

14.8 

15.6 

16.5 

12 

13 

12.6 

13.5 

14.5 

^  15:4 

16.4 

17.4 

18.4 

19.3 

13 

14 

14.6 

15.7 

16.8 

17.9 

19.0 

20.2 

21.3 

22.4 

14 

15 

+16.7 

+18.0 

+19.3 

+20.6 

+21.9 

+33.1 

+24.4 

+26.7 

15 

16 

19.0 

20.5 

21.9 

23.4 

24.9 

26.3 

27.8 

29.3 

16 

17 

21.5 

23.1 

24.8 

26.4 

28.1 

29.7 

31.4 

33.0 

17 

18 

24.1 

25.9 

27.8 

29.6 

31.5 

33.3 

35.2 

37.0 

18 

19 

26.8 

28.9 

30.9 

33.0 

35.1 

37.1 

39.2 

41.3 

19 

20 

+29.7 

+32.0 

+34.3 

+36.6 

+38.8 

+41.1 

+43.4 

+45.7 

20 

21 

32.7 

35.3 

37.8 

40.3 

42.8 

45.3 

47.9 

50.4 

21 

22 

35.9 

38.7 

41.5 

44.2 

47.0 

49.8 

52.6 

55.3 

22 

23 

39.3 

42.3 

46.3 

48.3 

51.4 

54.4 

57.4 

60.4 

23 

24 

42.8 

46.0 

49.3 

52.6 

55.9 

59.2 

62.5 

65.8 

24 

25 

+46.4 

+49.9 

+53.5 

+57.1 

+60.7 

+64.2 

+67.8 

+71.4 

25 

*  sidereal  time  from  elongation. 
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FOR  FINDING  THE  TIMB8  OF  XTPFBB  AND  LOWEB  CUIJONATION  OF  POLAB^. 
1920,  FROM  THE  OBSERVED  TIMES  WHEN  THE  STAR  IS  ON  THE  SAME 
VERTICAL  CIRCLE  WITH  THE  STARS  f  UIUElE  MAJORIS  (MIZAR)  SUB  POU) 
AND  5  CASSIOPELE  SUB  POLO,  RESPECTIVELY. 

Except  at  high  latitudes,  the  pole  star  at  either  upper  or  lower  culmination  furnishes  i 
cdmple  and  convenient  method  for  laying  down  a  meridian  line  on  the  earth's  sozface  at  pobfe 
in  liie  northern  hemisphere.  When  the  local  time  is  unknown  and  accurate  atrtronoinlcal  inetn* 
ments  are  not  available,  the  time  of  culminatton  of  iV>laiifl  may  be  found  by  obeerviog  Ik 
instant  when  Polaris  is  verticaUy  above  (has  the  same  aadmuth  as)  t  TJiBee  MajorJe  (Mizar)  bekv 
the  pole,  or  S  Casaiopeiffi  below  the  pole.  In  the  former  case,  for  the  year  1920,  P6bai 
approaching  upper  culmination  and  in  the  latter  case  it  is  approaching  lower  culmination.  Tk 
mean  time  interval  which  elapses  between  either  of  the  observed  times  above  mentioned  id 
upper  or  lower  culmination,  as  the  case  may  be,  is  given  at  ten-day  intervals  in  the  foUoi^ 
table.    This  method  can  not  be  used  at  places  south  of  30^  north  latitude. 


f URSA  MAJORIS  (MIZAR). 
(Upp«r  cnlmiiuition  of  Potaiiso 

1  CASSTOPBLfi. 
(Low«r  culmloatioa  of  Polaris. ) 

Date. 

LsL 

40** 

46^ 

60* 

55*^ 

60^ 

Date. 

Lat. 

35^ 

40^ 

45'* 

50*» 

1 
55' 

Jan. 

1 
11 
21 

m    8 
11  11 
11    1 
10  50 

m    e 
11    9 
10  59 
10  48 

m    8 
11    6 
10  56 
10  45 

m    8 
11    3 
10  53 
10  42 

m    8 
10  59 
10  49 
10  38 

Jan. 

1 
11 
21 

m     8 
12  21 
1211 
12    0 

m    8 
12  23 
1213 
12    2 

m    8 
12  26 
1215 
12    4 

m     s 
12  29 
12  18 
12    7 

a  1 
12S 
12  £ 

1211 

Feb. 

31 
10 
20 

10  39 
10  29 
1010 

10  37 
10  27 
1017 

10  85 
10  24 
10  15 

10  32 
10  21 
1012 

10  28 
10  18 
10    8 

Feb. 

31 
10 
20 

1149 
1138 
1129 

1151 
11  40 
1131 

1153 
1142 
1133 

1156 
1145 
1135 

US 
lU 

lias 

Mar. 

1 

1011 

10   9 

10    7 

10   4 

10   0 

Mar. 

1 
11 
21 

1121 
1114 
11    9 

1122 
1115 

nil 

1124 
1117 
1113 

1127 
1120 
1115 

1131 

lis 

11  li 

June 

29 

10  52 

10  50 

10  47 

10  44 

10  40 

July 

0 

19 
29 

11    3 
1114 
1125 

11    1 
1112 
1123 

10  58 

11  9 
1120 

10  55 

11  6 
1117 

10  51 

11  2 
1113 

Apr. 

31 
10 
20 

11    6 
11   5 
11    7 

11    8 
11    7 
11    0 

1110 
11    9 

nil 

1112 
1112 
1113 

11  ]i 

Aug. 

8 
18 
28 

1136 
1146 
1154 

1134 
1143 
1152 

1131 
1141 
1149 

1128 
1137 
1146 

1124 
1133 
1142 

May 

30 
10 
20 

1110 
1115 
1122 

1112 
1117 
1124 

1114 
1119 
1126 

1116 
1122 
1129 

nil 
us 
us 

Sept. 

7 
17 
27 

12   2 
12   9 
1214 

12   0 
12    7 
1212 

1157 
12    4 
12    9 

1154 
12   1 
12   6 

1150 
1156 
12    1 

June 

30 

9 

19 

1131 
1140 
1151 

1133 
1142 
1153 

1135 
1144 
1155 

1137 
1147 
1157 

u# 

U5I 
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APPABENT  PLACE,  TIME  OF  TJPPEK  CULMINATION,  ANI>  TIME  INTERVAL 
BETWEEN  UPPER  CULMINATION  AND  ELONGATION  EAST  OR  WEST,  OF 
POLARIS,  1920. 

The  local  mean  time  of  culminatami  on  any  meridian  lor  a  given  date  is  found  by  taking 
ttmoL  the  following  table  the  Mean  Ti$tu  of  the  nearast  Oxeenwich  culmination,  and  applying  to 
it  the  product  of  the  Var,  per  Day  by  the  integcal  number  el  intervening  days,  this  product 
being  numerically  additive  for  an  earlier  date  and  anbtiaetive  lor  a  later  date  than  that  given 
in  the  table;  and  by  applying  alao  the  product  of  the  Var.  per  Hour  by  the  longitude  from 
Gieenwich  expressed  in  hours  and  fiactionB  of  an  hour,  this  product  being  numerically  additive 
for  Eaet  longitudes  and  subtractive  for  West  longitudes. 


numer 

leal  value  of  the  Var.  per  Day. 

The  last  column  b^ow  applies  to  all  meridians. 

I 

Upper  CnlmJnatlon,  Heridlan  of  Graenwldi. 
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-9.87+ 
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LOCAL    ASTRONOMICAL    MEAN    TIME    OF    SUNRISE    (SUN'S     UPPER     LDD 

MERIDIAN   OP  GREENWICH,  l«ao. 

To  obtain  dvil  time,  subtract  12  houn,  mark  the  reeult  A.  M.,  and  add  one  to  the  day. 

To  obtain  the  standard  time  at  any  atedon,  increaao  the  local  time  hy  the  nnailMf  i 
minutee  the  station  is  west  of  the  standard  meridian,  or  decrease  the  lecnl  time  hy  the  nn^ 
of  minutes  the  station  is  east  of  the  standard  meridian* 

fbr  sunrise  in  southern  latitudes  see  page  72S. 
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X>CAL    ASTRONCmiCAL    MEAN    TIME     OF     SUNSET    (SUN'S     UPPER    LIMB), 

MERIDIAN   OF  GREENWICH,   1920. 

To  obtain  civil  time,  write  P.  M.  after  the  ast^nomical  time. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of 
riinutes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
.f  ixiinutes  the  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  728. 


>ate>V 

0° 

+10^ 

+20** 

-»-30*» 

+3S<* 

■»-40*» 

445** 

450^ 

+62** 

+54*» 

^.se'' 

+58« 

+60"" 

h  m 

h  m 

h  m 

h  m 

h  m 

h  Ilk 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

h  m 

fan.  1 

6  7 

5  50 

5  32 

5  11 

4  59 

4  45 

4  28 

4  8 

3  58 

3  47 

335 

3  21 

3  4 

2 

6  7 

550 

5  32 

5  11 

4  59 

445 

4  29 

4  9 

359 

3  48 

336 

3  22 

3  5 

3 

6  8 

5  51 

533 

5  12 

5  0 

4  46 

4  30 

4  10 

4  0 

3  49 

3  37 

323 

3  6 

4 

6  8 

5  51 

534 

5  13 

5  1 

4  47 

4  31 

4  11 

4  1 

3  51 

3  39 

3  25 

3  8 

5 

6  9 

5  52 

534 

5  14 

5  2 

4  48 

4  32 

4  12 

4  3 

3  52 

340 

326 

3  10 

6 

6  9 

5  53 

5  35 

5  14 

5  2 

4  49 

433 

413 

4  4 

3  53 

3  41 

3  28 

3  11 

7 

6  10 

5  53 

5  35 

5  15 

5  3 

4  50 

434 

4  14 

4  5 

355 

3  43 

3  29 

3  13 

8 

6  10 

5  54 

5  36 

5  16 

5  4 

4  51 

4  35 

4  16 

4  6 

3  56 

3  44 

3  31 

3  15 

9 

6  11 

554 

5  37 

5  17 

5  5 

4  52 

4  36 

4  17 

4  8 

3  57 

3  46 

3  32 

3  17 

1^ 

6  11 

555 

5  37 

5  17 

5  6 

453 

4  37 

4  18 

4  9 

3  59 

3  47 

3  34 

3  19 

11 

6  11 

5  55 

5  38 

5  18 

5  7 

4  54 

4  38 

4  19 

4  10 

4  0 

3  49 

3  36 

3  21 

12 

6  12 

5  56 

5  39 

5  19 

5  8 

4  55 

4  39 

421 

4  12 

4  2 

3  51 

338 

3  28 

13 

6  12 

5  56 

5  39 

520 

5  9 

4  56 

4  41 

422 

4  13 

4  4 

3  52 

3  40 

3  25 

14 

6  12 

5  57 

540 

5  21 

5  10 

4  57 

4  42 

424 

4  15 

4  5 

354 

342 

3  27 

15 

6  13 

5  57 

5  41 

522 

5  11 

4  58 

443 

425 

4  16 

4  7 

3  56 

3  44 

3  29 

16 

6  13 

558 

5  41 

5  22 

5  11 

4  69 

444 

426 

4  18 

4  8 

358 

3  46 

3  31 

17 

6  14 

558 

542 

523 

5  12 

5  0 

446 

428 

4  19 

4  10 

4  0 

3  48 

3  34 

18 

6  14 

5  59 

5  43 

524 

5  13 

5  1 

4  47 

429 

4  21 

4  12 

4  2 

350 

336 

19 

6  14 

559 

543 

525 

5  14 

5  2 

448 

4  31 

4  23 

4  14 

4  3 

3  52 

3  38 

20 

6  14 

6  0 

544 

526 

5  15 

5  4 

450 

433 

4  24 

4  16 

4  5 

3  54 

3  41 

21 

6  15 

6  0 

545 

527 

5  16 

5  5 

451 

434 

426 

4  17 

4  7 

3  56 

3  43 

22 

6  15 

6  0 

5  45 

528 

5  17 

5  6 

4  52 

436 

4  28 

4  19 

4  9 

3  58 

346 

28 

6  15 

6  1 

546 

528 

5  18 

5  7 

4  54 

4  37 

429 

4  21 

4  11 

4  1 

3  48 

24 

6  16 

6  1 

5  46 

529 

520 

5  8 

4  55 

439 

4  31 

4  23 

4  14 

4  3 

3  51 

25 

6  16 

6  2 

5  47 

530 

520 

5  9 

4  56 

440 

4  33 

4  25 

4  16 

4  5 

3  53 

26 

6  16 

6  2 

548 

5  31 

522 

6  11 

458 

4  42 

435 

427 

4  18 

4  7 

3  56 

27 

6  16 

6  3 

548 

532 

523 

5  12 

4  59 

444 

437 

4  29 

420 

4  10 

3  58 

28 

6  17 

6  8 

5  49 

5  33 

524 

5  13 

5  1 

445 

4  38 

4  31 

422 

4  12 

4  1 

29 

6  17 

6  4 

5  50 

534 

525 

5  14 

5  2 

4  47 

440 

4  33 

424 

4  14 

4  3 

30 

6  17 

6  4 

550 

535 

526 

5  15 

5  3 

4  49 

442 

4  35 

426 

4  17 

4  6 

31 

6  17 

6  4 

5  51 

536 

527 

5  16 

5  5 

450 

444 

437 

428 

4  19 

4  8 

Feb.  1 

6  17 

6  5 

5  51 

536 

528 

5  18 

5  6 

4  52 

446 

4  39 

4  30 

4  21 

4  11 

2 

6  17 

6  5 

5  52 

537 

529 

5  19 

5  8 

454 

448 

4  41 

433 

4  24 

4  14 

3 

6  17 

6  5 

553 

538 

5  30 

520 

5  9 

4  56 

449 

4  48 

4  35 

4  26 

4  16 

4 

6  18 

6  6 

558 

539 

5  31 

5  21 

5  10 

4  57 

4  51 

445 

4  37 

4  29 

4  19 

5 

6  18 

6  6 

554 

540 

532 

522 

5  12 

4  59 

453 

4  47 

4  39 

4  31 

4  22 

6 

6  18 

6  6 

554 

540 

533 

524 

5  13 

5  I 

4  55 

449 

4  41 

4  33 

4  24 

7 

6  18 

6  7 

555 

5  41 

534 

525 

5  15 

5  2 

4  57 

4  51 

444 

4  36 

4  27 

8 

6  18 

6  7 

5  55 

5  42 

535 

526 

5  16 

5  4 

459 

453 

446 

4  38 

4  2» 

9 

6  18 

6  7 

556 

5  43 

536 

527 

5  18 

5  6 

5  1 

455 

448 

440 

4  32 

10 

6  18 

6  7 

556 

5  44 

5  37 

529 

5  10 

5  8 

5  2 

497 

450 

4  43 

435 

11 

6  18 

6  8 

5  57 

545 

538 

530 

520 

5  9 

5  4 

4  69 

4  52 

445 

4  37 

12 

6  18 

6  8 

5  57 

545 

5  39 

5  31 

522 

5  11 

5  6 

5  1 

4  55 

4  48 

440 

13 

6  18 

6  8 

5  58 

546 

5  40 

5  32 

523 

5  13 

5  8 

5  8 

4  57 

.4  50 

4  43 

14 

6  18 

6  8 

558 

5«r 

5  41 

533 

525 

5  14 

5  10 

5  5 

4  59 

4  52 

4  45 

15 

6  18 

6  9 

559 

548 

5  42 

5  34 

526 

5  16 

512 

5  7 

5  1 

455 

4  48 

16 

6  18 

6  9 

559 

549 

543 

536 

528 

5  18^ 

5  14 

5  9 

5  3 

4  57 

4  51 
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LOCAL    ASTRONOMICAL    MEAN    TIME    OP    SUNRISE    (SUN'S    UPI^R    LIMB. 

MERIDIAN   OP  GREENWICH,  IflSO. 

To  obtain  civil  time,  subtract  12  liotiia»  mack  the  xeMlt  A.  M.»  and  add  one  to  tlie  day. 

To  obtain  the  ataodaid  lime  at  aay  statiaQ,  incroano  the  local  time  hy  the  nimibcr  e 
minutoa  the  station  is  west  of  thestaodaid  miridiaii,  cur  decioaao  the  local  time  hy  tfae 
of  minutes  the  station  is  east  of  the  standaid  miaridiaB. 

For  sunrise  in  southern  latitudes  see  page  7S$. 


DatsNv 

0** 

+10*» 

+20* 

+30** 

+35<» 

+40<> 

446* 

+80* 

+62* 

+64* 

+66^ 

+58* 

^^^K^ 

h  m 

h,  m 

h  m 

h  m 

h  m 

h  m 

li  m 

h  m 

h  m 

h  a 

h  m 

h  m 

ki 

Feb.  15 

1811 

18  20 

18  30 

1840 

18  47 

18  63 

19   2 

1911 

1916 

19  21 

19  26 

19  32 

19  S 

16 

1811 

18  20 

18  29 

18  39 

18  46 

18  62 

19  0 

1910 

1914 

1919 

19  24 

19  30 

19  r 

17 

1811 

1819 

18  28 

18  39 

18  44 

18  61 

1850 

19   8 

1912 

1917 

19  22 

19  27 

19% 

18 

1811 

1819 

18  28 

18  38 

18  43 

18  50 

18  67 

19   6 

1910 

1914 

1919 

19  26 

19  £ 

1» 

1811 

1819 

18  27 

18  37 

18  42 

18  48 

1866 

19   4 

19   8 

1912 

1917 

19  22 

ISS 

20 

1810 

1818 

18  26 

18  86 

18  41 

1847 

18  54 

10   2 

19   6 

1910 

1916 

19  20 

191 

21 

1810 

1818 

18  26 

18  35 

18  40 

18  46 

18  52 

19  0 

19   4 

19   8 

1912 

1917 

19S 

22 

1810 

1818 

18  25 

18  34 

18  39 

18  44 

18  61 

18  68 

19   2 

19   6 

1910 

1916 

199 

23 

1810 

1817 

18  24 

18  33 

18  38 

18  43 

1849 

18  66 

19  0 

19   3 

19   7 

1912 

19r 

24 

1810 

1817 

18  24 

18  32 

18  36 

1841 

1847 

1854 

18  68 

19   1 

19   6 

19    9 

1911 

25 

1810 

1816 

18  23 

18  31 

18  36 

1840 

1846 

IB  62 

18  66 

1869 

19   3 

19    7 

191 

26 

1810 

1816 

18  22 

18  30 

18  34 

18  38 

1844 

18  50 

18  63 

18  66 

19  0 

19    4 

19  1 

27 

1810 

1816 

18  22 

18  29 

18  33 

18  37 

1842 

1848 

18  61 

18  64 

18  68 

19    1 

19  1 

28 

18   9 

1815 

18  21 

18  28 

18  31 

18  35 

18  41 

1846 

18  49 

1852 

18  66 

1869 

19: 

29 

18   9 

1815 

18  20 

18  26 

18  30 

18  34 

18  39 

1844 

18  47 

1860 

1863 

1866 

19  1 

Mar.    1 

18   9 

1814 

1819 

18  26 

18  29 

18  33 

18  87 

1842 

1846 

1847 

18  60 

1853 

ISJT 

2 

18   9 

1814 

1819 

18  24 

18  28 

18  31 

18  36 

18  40 

18  42 

1846 

18  48 

18  50 

18  SI 

3 

18   9 

1813 

1818 

18  23 

18  26 

18  30 

18  34 

18  38 

18  40 

1842 

18  46 

1848 

i8s; 

4 

18   8 

1813 

1817 

18  22 

18  26 

18  28 

18  32 

18  36 

18  38 

1840 

18  42 

1845 

1S« 

5 

18   8 

1812 

1816 

1821 

18  24 

18  26 

18  30 

18  34 

18  36 

18  38 

1840 

1842 

184 

6 

18   6 

1812 

1816 

18  20 

18  22 

18  26 

18  28 

18  32 

18  33 

18  35 

18  37 

1840 

uc 

7 

18   8 

1811 

1816 

1819 

18  21 

18  23 

18  26 

18  30 

18  31 

1833 

18  36 

1837 

189 

8 

18   7 

1811 

1814 

1818 

18  20 

18  22 

18  26 

18  28 

1829 

1830 

18  32 

18  34 

i8r 

9 

18   7 

1810 

1813 

1816 

1818 

18  20 

18  23 

1826 

18  27 

1828 

18  30 

18  SI 

m 

10 

18   7 

1810 

1812 

1816 

1817 

1819 

18  21 

18  23 

18  24 

18  26 

18  27 

18  28 

189 

11 

18   7 

18   9 

1811 

1814 

1816 

1817 

1819 

18  21 

18  22 

18  28 

18  24 

18  26 

isr: 

12 

18  6 

18  8 

1810 

1813 

1814 

1816 

1817 

1819 

18  20 

18  21 

IS  22 

18  23 

m 

13 

18  6 

18  8 

1810 

1812 

1813 

1814 

1816 

1817 

1817 

1818 

1819 

18  20 

m 

14 

18   6 

18   7 

18   9 

1810 

1811 

1812 

1813 

1816 

1815 

1816 

1816 

1817 

18  & 

15 

18   5 

18   7 

18   8 

18   9 

1810 

18  U 

1812 

1812 

1813 

1813 

1814 

1814 

18  ]» 

16 

18   5 

18   6 

18   7 

18   8 

18   9 

18   9 

1810 

1810 

1811 

18  U 

1811 

1812 

ISC 

17 

18   5 

18   6 

18   6 

18   7 

18   7 

18   8 

18   8 

18  8 

18   8 

18  8 

18    9 

18   9 

18 » 

18 

18   5 

18   5 

18  6 

18   6 

18   6 

18   6 

18  6 

18   6 

18   6 

18  6 

18   6 

18   6 

18  ( 

19 

18   4 

18  4 

18  4 

18   4 

18  4 

18  4 

18   4 

18  4 

18   4 

18  S 

18   8 

18   3 

IS  J 

20 

18   4 

18   4 

18   4 

18   3 

18   3 

18   3 

18   2 

18   2 

18   1 

18  1 

18   1 

18   0 

IS* 

21 

18   4 

18   3 

18  3 

18  2 

18  2 

18   1 

18  0 

17  69 

17  69 

17  68 

17  68 

17  68 

17? 

22 

18   3 

18   3 

18  2 

18   1 

18  0 

17  59 

17  56 

17  67 

17  57 

17  56 

17  66 

17  66 

ri* 

23 

18   3 

18   2 

18   1 

18  0 

17  59 

17  68 

17  57 

17  55 

17  64 

17  64 

17  53 

17  52 

irS 

24 

18   3 

18   2 

18   0 

17  58 

17  57 

17  56 

17  56 

17  63 

17  52 

17  51 

17  50 

17  49 

i:< 

25 

18   2 

18   1 

17  69 

17  67 

17  56 

17  56 

17  53 

17  61 

17  50 

17  49 

17  48 

17  46 

i:« 

26 

18   2 

18   0 

17  66 

17  66 

17  56 

17  53 

17  61 

17  48 

17  47 

17  46 

17  46 

17  43 

i:c 

27 

18   2 

18  0 

17  57 

17  56 

17  53 

17  61 

17  49 

17  46 

17  46 

17  44 

1742 

17  40 

17» 

28 

18   2 

17  59 

17  67 

17  53 

17  62 

17  50 

17  47 

17  44 

17  48 

17  41 

17  39 

17  38 

17* 

29 

18    1 

17  59 

17  56 

17  62 

17  50 

17  48 

17  45 

17  42 

17  41 

17  89 

17  37 

17  35 

17SJ 

30 

18   1 

17  68 

17  56 

17  61 

17  49 

17  46 

17  43 

17  40 

17  38 

17  36 

17  34 

17  32 

17> 

31 

18   1 

17  68 

17  54 

17  50 

17  48 

17  46 

17 '^ 

17  36 

17  36 

17  31 

17  32 

17  29  i:*l 

Apr.    1 

18   0 

17  67 

17  53 

17  49 

17  46 

17  43 

17  401 

17  36 

17  34 

17  31 

17  29 

17  26 

i:s 
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LOCAL     ASTRONOMICAL    MEAN     TIME     OF    SUNSET     (SUN'S     UPPER    LIMB), 

MERIDIAN   OF  GREENWICH,    1920. 

To  obtain  civil  time,  write  P.  M.  after  tbe  afltronomical  time. 

To  obtain  the  standard  time  at  any  statian,  increase  the  local  time  by  the  number  of 
xiinutes  the  station  ia  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
>£  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  728. 


0° 

+10^ 

+20^ 

+30^ 

+35* 

+40* 

+45* 

+60* 

+52* 

+54* 

+56* 

+58* 

+60* 

h  m 

h  m 

h  m 

h  m 

h  m 

h   m 

h   m 

h.   m 

ii  m 

h  m 

h  m 

ii  m 

h  m 

Feb.  16 

6  18 

6  9 

559 

5  49 

543 

586 

528 

5  18 

5  14 

5  9 

5  3 

4  57 

4  51 

17 

6  18 

6  9 

6  0 

5  49 

543 

5  37 

529 

520 

5  15 

5  11 

5  5 

5  0 

4  53 

18 

6  18 

6  9 

6  0 

550 

5  45 

538 

530 

5  21 

5  17 

5  13 

5  8 

5  2 

4  56 

19 

6  18 

6  9 

6  1 

5  51 

5  45 

539 

532 

5  23 

5  19 

5  15 

5  10 

5  4 

4  58 

20 

6  17 

6  9 

6  1 

5  52 

546 

540 

5  33 

5  25 

5  21 

5  17 

5  12 

5  7 

5  1 

21 

6  17 

6  10 

6  2 

5  52 

5  47 

5  41 

535 

526 

523 

5  19 

5  14 

5  9 

5  4 

22 

6  17 

6  10 

6  2 

553 

548 

5  43 

536 

528 

525 

5  21 

5  16 

5  12 

5  6 

23 

6  17 

6  10 

6  2 

554 

5  49 

5  41 

5  37 

530 

527 

523 

5  19 

5  14 

5  9 

24 

6  17 

6  10 

6  3 

555 

550 

5  45 

5  39 

532 

5  28 

525 

5  21 

5  16 

5  11 

25 

6  17 

6  10 

6  3 

5  55 

5  51 

546 

540 

5  33 

530 

527 

5  23 

5  18 

5  14 

26 

6  17 

6  10 

6  4 

556 

5  52 

5  47 

5  42 

535 

5  32 

529 

525 

5  21 

5  16 

27 

6  16 

6  10 

6  4 

5  57 

553 

5  48 

5  43 

5  37 

534 

5  31 

5  27 

523 

5  19 

28 

6  16 

6  10 

6  4 

558 

5  54 

5  49 

544 

5  38 

5  36 

5  33 

529 

5  26 

5  22 

29 

6  16 

6  11 

6  5 

558 

555 

5  50 

546 

540 

5  38 

5  35 

5  31 

5  28 

5  24 

Mar.  1 

6  16 

6  11 

6  5 

5  59 

556 

5  52 

5  47 

542 

5  39 

5  37 

5  34 

5  30 

527 

2 

6  16 

6  11 

6  5 

6  0 

556 

553 

548 

5  43 

5  41 

538 

536 

533 

5  29 

3 

6  15 

6  11 

6  6 

6  0 

5  57 

554 

550 

545 

543 

540 

5  38 

5  35 

5  32 

4 

6  15 

6  11 

6  6 

6  1 

558 

555 

5  51 

5  47 

5  45 

542 

540 

5  37 

534 

5 

6  15 

6  11 

6  6 

6  2 

5  59 

556 

552 

548 

5  46 

544 

542 

5  39 

5  37 

6 

6  15 

6  11 

6  7 

6  2 

6  0 

5  57 

5  54 

550 

548 

5  46 

544 

542 

5  39 

7 

6  15 

6  11 

6  7 

6  3 

6  1 

558 

5  55 

5  51 

550 

548 

546 

544 

542 

8 

6  14 

6  11 

6  7 

6  4 

6  2 

5  59 

556 

553 

5  52 

550 

5  48 

546 

544 

9 

6  14 

6  11 

6  8 

6  4 

6  2 

6  0 

558 

555 

5  53 

5  52 

550 

5  49 

5  47 

10 

6  14 

6  11 

6  8 

6  5 

6  3 

6  1 

5  59 

556 

5  55 

554 

5  52 

5  51 

5  49 

11 

6  14 

6  11 

6  8 

6  6 

6  4 

6  2 

6  0 

558 

5  57 

5  56 

555 

5  53 

5  52 

12 

6  13 

6  11 

6  9 

6  6 

6  5 

6  3 

6  2 

4  0 

559 

558 

5  57 

555 

5  54 

13 

6  13 

6  11 

6  9 

6  7 

6  6 

6  4 

6  3 

6  1 

6  0 

6  0 

5  59 

5  58 

556 

14 

6  13 

6  11 

6  9 

6  8 

6  7 

6  5 

6  4 

6  3 

6  2 

6  2 

6  1 

6  0 

5  59 

15 

6  12 

6  11 

6  10 

6  8 

6  7 

6  6 

6  6 

6  4 

6  4 

6  3 

6  3 

6  2 

6  1 

16 

6  12 
6  12. 

6  11 

6  10 

6  9 

6  8 

6  7 

6  7 

6  6  6  6 

6  5 

6  5 

6  4 

6  4 

17 

6  11 

6  10 

6  9 

6  9 

6  8 

6  8 

6  8 

6  7 

6  7 

6  7 

6  7 

6  6 

18 

6  12 

6  11 

6  10 

6  10 

6  10 

6  10 

6  9 

6  9 

6  9 

6  9 

6  9 

6  9 

6  9 

19 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

6  11 

20 

6  11 

6  11 

6  11 

6  11 

6  12 

6  12 

6  12 

6  12 

6  13 

6  13 

6  13 

6  13 

6  14 

21 

6  11 

6  11 

6  11 

6  12 

6  12 

6  13 

6  13 

6  14 

6  14 

6  15 

6  15 

6  16 

6  16 

22 

6  10 

6  11 

6  12 

6  13 

6  13 

6  14 

6  15 

6  16 

6  16 

6  17 

6  17 

6  18 

6  19 

23 

6  10 

6  11 

6  12 

6  13 

6  14 

6  15 

6  16 

6  17 

6  18 

6  18 

6  19 

6  20 

6  21 

24 

6  10 

6  11 

6  12 

6  14 

6  15 

6  16 

6  17 

6  19 

6  20 

6  20 

6  21 

622 

6  23 

25 

6  9 

6  11 

6  12 

6  14 

6  15 

6  17 

6  18 

620 

6  21 

6  22 

6  23 

6  25 

6  26 

26 

6  9 

6  11 

6  13 

6  15 

6  16 

6  18 

6  20 

6  22 

6  23 

6  24 

6  25 

6  27 

6  28 

27 

6  9 

6  11 

6  13 

6  16 

6  17 

6  19 

6  21 

6  23 

6  25 

6  26 

627 

6  29 

6  31 

28 

6  8 

6  11 

6  13 

6  16 

6  18 

6  20 

6  22 

6  25 

6  26 

6  28 

6  29 

6  31 

6  33 

29 

6  8 

6  11 

6  13 

6  17 

6  19 

6  21 

6  23 

6  27 

6  28 

6  30 

6  31 

6  33 

6  36 

30 

6  8 

6  11 

6  14 

6  17 

6  20 

6  22 

6  25 

6  28 

630 

6  32 

6  34 

6  36 

6  38 

31 

6  8 

6  11 

6  14 

6  18 

6  20 

6  23 

6  26 

6  30 

6  31 

6  33 

6  36 

6  38 

6  40 

Apr.  1 

6  7 

3  11 

6  14 

6  19 

6  21 

624 

627 

6  31 

633 

635 

638 

640 

6  43 

2I 

6  7 

6  11 

6  14 

6  19 

622 

625 

6  28 

6  33 

635 

6  37 

640 
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To  obtain  dvil  time,  subtract  12  hotm,  mark  the  result  A.  M.,  and  add  one  to  the  day. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  tibe  number  of 
minntes  the  station  is  west  of  the  standaiyl  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunrise  in  southern  latitudes  see  page  728. 
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'OCAL     ASTRONOMICAL     MEAN     TIME     OF    SIZNSBT    (SUN'S     UPPER    LDiB), 

MERIDIAN   OF  GREENWICH,   1920. 

To  obtain  civil  time,  write  P.  M.  after  the  afltnnomical  time. 

To  obtain  the  standazd  time  at  any  station,  incEeaae  the  local  time  by  the  number  of 
dunutee  the  etation  ia  weet  d  the  etandaid  meridian,  or  deaeaae  the  local  time  by  the  nmnber 

:  minutee  the  station  ia  east  of  the  standaxd  meridian. 
For  sunset  in  southern  latitudes  see  page  728. 
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MERIDIAN   OP  GREENWICH,  1920. 

To  obtain  civil  time,  subtract  12  houn,  mark  the  result  A.  M.,  and  add  one  to  the  day. 

To  obtain  the  standard  time  at  amy  station,  increase  the  local  time  by  the  number  of 
minutes  the  station  is  west  of  the  standaid  meridian,  or  decreaaa  the  local  time  by  the  number 
of  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunrise  in  southern  latitudes  see  page  728. 
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OGAL    ASTRONCaaOAL    MEAN    TIME    OF    BUNSBT     (BUN'S    UPPER    LIMB), 

MERIDIAN   OF  GREENWICH,  1020. 

♦ 

y      To  obtaiB  dvil  time,  write  P.  M.  after  the  astranonieal  time. 

^      To  obtoin  the  staodard  time  at  any  station,  incieaee  the  local  tame  by  the  number  of 
lAinutee  the  etatiait  ia  west  ef  the  atandard  meridian,  or  dacreaoo  the  local  time  by  the  number 
I  minutes  the  station  is  east  of  the  standard  meridian. 
For  sunset  in  southern  latitudes  see  page  728. . 
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LOCAL    ASTRONOMICAL    MEAN    TDCB    OF    SUKRISE    (SUITS     UPPER     LDO 

MSRIOL/^   OF  QBEENWICH,   UM. 

To  obtain  civil  time,  subtnot  12  how,  mutt  thi  reMilt  A.  M.,  aad  add  one  to  the  dav. 
To  obtain  the  standard  time  at  any  station,  incfeasa  the  looil  time  by  the 
minutei  the  station  is  west  of  the  afcandaid  meridian,  or  deoruaiis  tim  loeal  tioae  by  the 

of  minutes  the  station  is  east  of  the  standaid  meridian. 
For  sunrise  in  southern  latitudes  see  page  728. 
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CX>CAL    ASTRONOMICAL    MEAN     TIME    OF    SUNSET     (SUN'S     UPPER     UMB), 

MERIDIAN   OP  GREENWICH,    1920. 

To  obtain  civil  time,  write  P.  M.  after  tbe  astronomical  time. 

To  obtain  tho  standard  time  at  any  station,  incveaaB  the  local  time  hy  the  number  of 
saixxutes  the  station  is  west  of  the  standard  meridian,  or  decreaae  the  looal  time  by  the  number 
>f  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  728. 
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LOCAL    ASTRONOMICAL    MEAN    TIME    OF    SUNRISE    (SUN'S    UPPER    LIMB), 

MERIDIAN   OP  GREENWICH,  1920. 

To  obtain  dvil  time,  subtract  12  hotms,  mark  tbe  result  A.  M.,  and  add  one  to  the  day. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  d 
minutes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunrise  in  southern  latitudes  see  page  728. 
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LOCAL    ASTRONOMICAL    MEAN    TIME     OP    SUNSET    (SUN'S    UPPER    LIMB), 

MERIDIAN   OF   GREENWICH,    1920. 

To  obtftin  civil  time,  write  P.  M.  after  the  astrmioiiacal  time. 

To  obtain  the  standard  time  at  any  etation,  increase  the  local  time  by  the  number  of 
BBdnutea  the  station  is  -west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  nmnber 
of  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  728. 
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LOCAL    ASTRONOMICAL    MEAN    TIM£    OF    SUNRISE    (SUN'S    UPPER    UMBX 

MERIDIAN   OF  GREENWICH,   1990. 

To  obtain  civil  time,  subtract  12  boon,  jnark  tbe  tenk  A.  M.,  ftnd  add  ottd  to  tile  day. 
To  obtain  tbe  atandard  time  at  uiy  station,  increase  the  local  time  by  the  ntunber  of 
minutef  the  station  is  west  of  the  atandaid  meridian,  or  decreaie  the  local  time  by  the  number 

of  minutes  the  station  is  east  of  the  atandard  meridian. 
For  sunrise  in  southern  latitudes  see  page  728. 
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>CAL     ASTRONOMICAL     MEAN    TIME    OF    SUNSET    (SUN*S    UPPER     LIMB), 

MERIDIAN   OP  GREENWICH,  1020. 

a    To  obtain  dvil  time,  write  P.  M.  after  the  aetronomical  time. 

I      To  obtain  the  stacndaird  time  at  any  0UAti<Mi,  increase  the  local  time  by  the  ntmiber  of 
i^utee  the  station  ie  west  of  the  standard  meridian,  or  decrease  the  local  tkne  by  the  number 
minutes  the  station  is  east  of  the  standard  meridian. 
For  sunset  in  southern  latitudes  see  page  728. 
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LOCAL    ASTRONOMICAL    MEAN    TIME    OF    SUNRISE    (SUN'S    UPPER 

MERIDIAN   OF  GREENWICH,  1920. 

To  obtain  dvil  time,  subtract  12  houis,  mark  the  result  A.  M.,  aad  add  cue  to  the  day. 

To  obtain  tlie  0tanda;rd  time  at  any  Btation,  increase  the  local  time  by  the  numb^  of 
minutes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunrise  in  southern  latitudes  see  page  728. 
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IX>OAL     ASTRONOMICAL     MEAN     TIME     OF     SUNSET     (SUN'S     UPPER     LIMB), 

MERIDIAN    OF   GREENWICH,    1920. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time. 

To  obtain  the  standard  time  at  any  station,  increase  the  local  time  by  the  number  of 
mijiutes  the  station  is  west  of  the  standard  meridian,  or  decrease  the  local  time  by  the  number 
of  minutes  the  station  is  east  of  the  standard  meridian. 

For  sunset  in  southern  latitudes  see  page  728. 
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5  31 

5  10 
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3  19 

3  2 

31 

6  7 

550 

5  81 

5  10 

4  58 

4  44 

4  28 

4  8 

858 

3  47 
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3  21 
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TABLE  IX. 

BUNKISE  AND  SUNSET  TOR  SOUTHERN  LATTTODBS,  1920. 


In  the  case  of  a  southern  latitude  the  time  of  suniise  or  sunset  is  taken  frond  Table  VUL 
with  the  correspomding  northem  latitude,  not  for  the  given  date  but  for  a  date  about  six  moDtb 
earlier  or  later,  which  is  to  be  found  in  the  following  table.  The  time  taken  from  Table  vm. 
whether  of  sunrise  or  of  sunset,  must  be  corrected  by  the  quantity  given  iai  Table  IX  on  tbe 
same  line  with  the  given  date. 

EjDomple.—Muy  10, 1020,  civil  date,  in  latitude  -38^,  required  the  time  of  sunrise  and  sonset 

The  astrouoffiical  date  is  M&y  9  for  sunrise  and  May  10  for  sunset;  T^le  IX  gives  Novemte 

11  and  12  as  the  conesponding  dates,  nortihen  lalstiide,  while  liie  c<»i«ction  ia  +12' 

SimiM. 
d    h  m 

Table  VIII,  Lat.  +38*^  .    Nov.  11  18  87 

Table  IX May      9+12 


Local  astronomical  mean  time             .    May     9  18  49 
Civil  time May    10    6  49  A.  M. 
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d     h    m 
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0 

6 

9 
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21 
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3 

0 

7 

10 

9 
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16 

15 

19 

22 

15 

3 

4 

0 

8 

11 

9 
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17 

15 
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23 

14 

4 
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0 

9 

12 

10 

16 
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21 

24 

U 
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6 

+1 

10 
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+10 

17 

19 
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22 

25 

+14 

6 
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1 

11 

14 

10 

18 

20 

15 

23 

26 

14 

7 

8 

1 

12 

15 

10 

19 

21 

15 

24 

27 

14 

8 

9 

2 

13 

16 

10 

20 

22 

15 

25 

28 

14 

9 
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14 

17 
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15 

26 

29 

14 

10 

11 

+2 
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18 
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+15 
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12 
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29 
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15 
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26 

29 

16 

May    1 

3 

13 
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16 

+4 

20 

24 
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27 

30 
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2 
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16 

18 

21 

25 

12 

28 
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16 

3 

5 

13 

17 

19 

22 

26 

12 

29 

2 

16 
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6 

13 

18 

20 

29 

27 

12 

30 

3 

16 

5 
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19 

21 

24 

28 

12 

31 

4 

16 

6 

8 
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22 

+5 

25 

29 
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5 
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7 

9 
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21 

23 

5 

26 

30 

13 

2 

6 

16 

8 

10 

12 

22 

24 

5 

27 

31 

13 

8 

7 

16 

9 

11      12 

23 

25 

6 

28 
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13 

4 

8 

15 

10 

12      12 

24 

26 

6 

29 

2 

13 

5 

9 

V^ 

11 

13      12 

25 

27 

+6 

Mar.    1 

3 
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6 

9 

+15 

12 

14    t]2 

26 

28 

6 

2 

4 

13 

7 

•10 

15 

13 

15 

11 

27 

29 
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5 
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8 

11 

15 

14 

16 

11 

28 
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4 
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14 

9 

12 

15 

15 

16 
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7 
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Aug.   1 

+7 
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11 
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12 

15 
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19 

II 
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4 

8 
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13 

16 

15 

19 

20 

10 

2 

5 
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9 
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14 
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17 
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20 
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10 
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SUimiSB  AND  SUNSET  FOR  BODTHERN  LATITUDES,  1920. 
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Corif- 
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Northern 
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Given 

Corre- 

spondlng 
Date, 

Northern 

Correo> 
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0«rre- 
spondlng 
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Correo> 
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tion. 
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• 

m 

m 

m 
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Nov.  24 
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17 
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9 
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Apr.    1 

16 
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29 
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8 

9 

6 

2 
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17 
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9 
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7 
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13 
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30 
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2 
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26 
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24 

24 
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9 
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25 
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2 

11 
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14 
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4 

-14 
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14 

2 

30 

13 

28 
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14 
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14 

3 

9 
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14 

4 

2 

13 

SO 

30 

-  1 
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4 

10 

8 

14 

5 

8 

18 

31 

July    1 

0 

15 
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11 

9 

-14 

6 

4 

-13 

32 

2 

0 
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TABLE  X. 


LOCAL   ASTRONOMICAL   MEAN   TIME   OF   MOONRISE   (MOON'S   UPPER   LIMB  1 

MERIDIAN  OF  GREENWICH,  1920.  i 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  leas  than  twelvehoes, 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  reeult  A.  M.,  and  add  w 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  712. 

For  other  longitudes  and  for  southern  latitudes  see  page  746. 
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LOCAL   ASTRONOMICAL    MEAN    TIME    OF    MOONSET   (MOON'S    UPPER   LIMB), 

MERIDIAN  OF  GREENWICH,  1020. 

To  obtain  civil  time,  write  P.  M.  after  tlie  astnmoinical  time  if  it  ia  lees  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  honm  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  pi^  712. 

For  other  longitudes  and  for  southern  latitudes  see  page  746. 
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LOCAL   ASTRONOMICAL   MEAN   TIME   OF   MOONRISB    (MOON'S    UPPER   LIMB], 

MERIDIAN  OF  GREENWICH,  1020. 


To  obtain  civil  time,  write  P.  M.  aflsr  the  wrtzoiumiiad  time  if  it  is  lesB  tluui 
if  graater  than  twelve  honn,  rabtmct  twelve  honn  Iromr  it»  maikihe  rasoH  A^  M., 

to  the  day. 

To  obtain  standard  time,  see  directiana  on  pege  712. 

For  other  longitudes  and  for  aouthem  IntitndeN  see  page  746. 
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I-OCAL   ASTBONOMICAL    MEAN    TIME    OF    MOONSET    (MOON'S    UPPEK   LIMB), 

MERIDIAN  OF  GREENWICH,  1920. 

To  obtftin  civil  time,  write  P.  M.  after  tlie  astsonoimcal.time  if  it  is  less  thaa  twelve  hours; 
if  graiyter  than  twelve  hoars,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
"to  the  day. 

To  obtain  standard  time,  see  directions  on  page  712. 

For  other  longitudes  and  for  southern  latitudes  see  page  746. 
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LOCAL   ASTRONOMICAL   MEAN   TIME   OF   MOONRISE    (MOON'S    UPPER    LIMB), 

MERIDIAN-  OF  GREENWICH,  1920. 

To  obtain  cbdl  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  t2ian  twel^ve  bom!; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  712. 

For  other  longitudes  and  for  southern  latitudes  see  page  74((. 
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LOCAL    ASTRONOMIOAL    MEAN    TIME    OF    MOONSET    (MOON'S    UPPER    LIMB), 

MERIDIAN  OP  GREENWICH,  1920. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  lees  than  twelve  hours; 
if  greater  than  twelve  homi9,  subtract  twelve  hoois  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  jxige  712. 

For  other  longitudes  and  for  southern  latitudes  see  page  746. 
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LOCAL   ASTRONOMICAL   MEAN   TIME   OF   MOONBISE    (MOON'S   UPPER    LOCB), 

MERIDIAN  OF  GREENWICH,  192D. 


To  obtain  dvil  time«  write  P.  M.  aifeer  the  astvonQniiGAl  time  if  it  is !««  tium  twelve 
if  greater  than  twelve  lioun,  subtnct  twelve  houa  firaia  it,  mark  the  ramlt  A.  M.,  and  add  on 
to  the  day. 

To  obtain  standard  time,  see  directioBa  on  page  712. 

For  other  longitudes  and  lor  southeoi  latitudes  seo  page  746. 
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liOOAL   ASTBONOMICAL    MEAN    TIME    OF   MOONSET    (MOON'S    UPPER    LIMB), 

MERIDIAN  OP  GREENWICH,  1920. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  leas  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  712. 

For  other  longitudes  and  for  southern  latitudes  see  page  746. 
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LOCAL   ASTRONOmCAL   MEAN   TDIE  OF  M00NRI8E   (MOON'S   UPPBK    UVBl 

MERIDIAN  OF  GREENWICH,  1920. 

To  obtain  civil  time,  write  P.  M.  after  the  antroiuMiiical  time  if  it  ib  kao  thftn  iw<dve  bcNirs: 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  712. 

For  other  longitudes  and  for  southern  latitudes  see  page  746. 
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UOCAL    ASTRONOMICAL    MEAN    TIME    OF    MOONSET    (MOON'S    UPPER    IJMB), 

MERIDIAN  OF  GREENWICH,  1920. 

To  obtain  civil  time,  write  P.  M.  after  the  agtwmomical  time  if  it  is  less  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.»  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  712. 

For  other  longitudes  and  for  southern  latitudes  see  page  746. 
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LOCAL   ASTRONOMICAL   MEAN   TIME   OF  M00NRI8E   (MOON'S   XJFPBB    UUB\ 

MERIDIAN  OP  GREENWICH,  1020. 

To  obtain  civil  time,  write  P.  M.  after  tiie  Mtnmomicsl  time  if  it  ib  lev  than  twelve  Imnd; 
if  greater  than  twelve  hours,  mibtract  twetve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  712. 

For  other  longitudes  and  for  southern  latitudes  see  page  746. 
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LOCAL    ASTRONOMICAL   MEAN    TIME    OF   MOONSBT    (MOON'S    UPPER    IJMB), 

MERIDIAN  OF  GREENWICH,  1920. 

To  obtain  civil  time.,  write  P.  M.  alter  the  astronomical  time  if  it  is  less  than  twelve  hotirs; 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  712. 

For  other  longitudes  and  for  southern  latitudes  see  page  746. 
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LOCAL   ASTRONOMICAL   MEAN   TIME   OF   MOONRISE    (MOON'S    UPPER  LIMB 

MERIDIAN  OF  GREENWICH,  1920. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  leas  than  tweh'e  hoes,  I 
if  fn'sater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  ou  \ 
to  the  day.  i 

To  obtain  standard  time,  see  directions  on  page  712.  i 

For  other  longitudes  and  for  southern  latitudes  see  page  746. 
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LOCAL    ASTRONOMICAL    MEAN    TIME    OF   MOONSET    (MOON'S    UPPER    LIMB), 

MERIDIAN  OF  GREENWICH,  1920. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hours; 
if  greater  than  twelve  hours,  subtract  twelve  hoius  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  712. 

For  other  longitudes  and  for  southern  latitudes  see  page  746. 
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LOCAL    ASTRONOMICAL   MBAN   TIME   OF  MOONRISE   (MOON'S   URPER   LDO,  ■ 

MERIDL^N  OF  GREENWICH,  1920. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  less  than  twelve  hofo^: 
if  greater  than  twelve  hours,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.«  and  add  oae 
to  the  day. 

To  obtain  standard  time,  see  directions  on  jwge  712. 

For  other  longitudes  and  for  southern  latitudes  see  page  746. 
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IX>CAL    ASTRONOMICAL    MEAN    TIME    OF    MCfONSET    (MOON'S    UPPER    LIMB), 

MERIDIAN  OF  GREENWICH,  1920. 

To  obtain  civil  time,  write  P.  M.  after  the  astronomical  time  if  it  is  leas  than  twelve  hours; 
if  greater  than  twelve  houn,  subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one 
to  the  day. 

To  obtain  standard  time,  see  directions  on  page  712. 

For  other  longitudes  and  for  southern  latitudes  see  page  746. 
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MOONRISE  AND  MOONSET,  1920. 


FOR  NORTHERN  STATIONS  NOT  ^N  THE  MERIDIAN  OF  GREENWICH,    AND  FOB 

SOUTHERN  STATIONS. 

For  northern  stations  not  on  the  meridian  of  Greenwich. — For  longitudes  twelve  houra  or  lea 
west  from  Greenwich  obtain  the  data  for  the  given  latitude  from  Table  X  for  the  given  daif 
and  for  the  date  following;  for  longitudes  twelve  hours  or  lees  east  from  Greenwich  obtain  the  di£i 
for  the  given  latitude  from  Table  X  for  the  given  date  and  for  the  date  preceding.  Subtnct 
the  time  on  the  earlier  date  from  the  time  on  the  later  and  multiply  the  difference  by  the  twentv- 
fourth  part  of  the  longitude  in  hours  and  decimals  of  an  hour,  positive  if  west,  negative  if  esA. 
Apply  the  product  as  a  conection  to  the  time  on  the  given  date. 

For  southern  staUons. — ^The  instant  of  moonrise  or  moonset  for  any  station  south  of  the  eqnaicr 
is  that  of  moonset  or  moonrise »  respectively,  at  a  place  of  the  same  latitude  north  of  the  equates 
whose  longitude  is  twelve  hours  different  from  that  at  the  southern  station. 

If  the  southern  station  be  twelve  hours  or  less  west  from  Greenwich,  and  the  phenomenon  c 
that  8tati<»i  occurs  between  noon  and  midnight,  the  local  astronomical  day  will  be  the  samp 
at  the  southern  and  northern  stations.  If,  however,  the  phenomenon  at  the  southern  stadna 
occurs  between  midnight  and  noon,  the  local  astronomical  day  at  the  northern  station  will  be  one 
day  later  than  at  the  southern. 

If  the  southern  station  be  twelve  hours  or  less  east  from  Greenwich,  and  the  i^enomenoo  at 
that  station  occurs  between  noon  and  midnight,  the  local  astronomical  day  at  the  northern  statks 
will  be  one  less  than  at  the  southern  station.  If,  however,  the  phenomenon  occurs  between  mki- 
night  and  noon,  the  local  astronomical  day  will  be  the  same  at  the  two  stations. 

Having  thus  determined  the  true  astronomical  day  at  the  northern  station,  compute  by  thp 
rule  for  northern  latitudes.  For  the  desired  local  time  of  moonrise  at  the  southern  station  chan^ 
the  time  of  moonset  at  the  northern  station  twelve  hours.  For  the  desired  local  time  of  moooBH 
at  the  southern  station  change  the  time  of  moonrise  at  the  northern  station  twelve  hours. 

Example. — December  20, 1920,  civil  date,  find  the  time  of  moonrise  and  moonset  in  loogitiHii 
4^  43"^  west  from  Greenwich  and  in  latitude  SS"*  30^  south. 

The  longitude  of  the  northern  station  is  7*^.3  east  frcMn  Greenwich  and  its  latitude  is  33^.5  X. 
Upon  inspection  of  Table  X  it  is  seen  that  the  astronomical  day  at  the  southern  station  i^ 
December  20  for  moonrise  and  December  19  for  moonset,  the  former  phenomenon  occuni^ 
between  noon  and  midnight,  the  latter  between  midnight  and  noon.  For  the  northern  station,  is 
accordance  with  the  precepts  given  above,  both  phenomena  are  to  be  computed  for  December  20. 

At  northern  station — 


Table  X,  Lat.  +33^.5 
Table  X,  Lat.  +33° .5 


7.3 


Difference 

Product  of  Diff .  by  -  -^^ 

Local  astronomical  mean  time 
At  southern'  station — 

Local  astronomical  mean  time 
Civil  time 


Moonrise. 

d     h  m 

Dec.  19    0  21 

20    0  67 

Dec. 

Moonset. 
d     h    m 

19  13  19 

20  14  20 

36 
-11 

0  46 

61 

-19 

14  1 

Moonset.  Moonrise. 

12  46  2     1 

Dec.  20  12  46  A.M.    Dec.  20    2    1  RM. 


ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 

EPHEMERIS  AND  NAUTICAL  ALMANAC. 


There  are  in  general  use  three  different  kinds  of  time,  True  Solar  Time — 
also  called  Apparent  Solar  Time — Mean  Solar  Time,  and  Sidereal  Time. 

True  or  Apparent  Solar  Time  is  measured  by  the  diurnal  motion  of  the 
Sun,  the  length  of  the  day  being  the  interval  between  two  successive  transits 
of  the  Sun  over  the  same  meridian,  and  the  time  of  day  being  the  hour-angle 
of  the  Sun  westward  from  the  meridian.  Owing  to  the  obUquity  of  the  ecliptic 
and  to  the  lack  of  uniformity  of  the  motion  of  the  Earth  in  its  orbit,  the  rate 
of  motion  of  the  Sun  in  hour-angle  and  the  length  of  the  apparent  solar  day 
are  not  constant.  Therefore  clocks  and  chronometers  can  not  be  regulated  to 
apparent  solar  time,  which  may,  however,  be  determined  by  observations  of 
the  Sun  when  visible. 

Mean  Solar  Time  is  measured  by  the  motion  of  a  fictitious  body  called  the 
mean  Sim,  which  is  supposed  to  move  uniformly  in  the  celestial  equator,  com- 
pleting the  circuit  in  one  tropical  year.  Since  mean  dolar  time  is  uniform 
and  regular  in  its  passage,  clocks  and  watches  may  be  regulated  to  it,  and 
those  in  ordinary  use  are  usually  so  regulated. 

Mean  solar  time  can  not,  of  course,  be  deteimined  by  direct  observation, 
but  may  be  determined  indirectly  by  correcting  observations  of  the  Sun  for 
the  equation  of  time,  or  by  converting  to  mean  time  sidereal  time  determined 
by  observations  of  fixed  stars. 

The  Equation  of  Time  is  the  difference  in  hour-togle  between  the  true  Sun 
and  the  mean  Stm.  The  true  Sun  is  sometimes  before  and  sometimes  behind 
the  mean  Sun  by  an  amount  which  varies  from  zero  to  about  16  minutes.  The 
equation  of  time  is  given  for  Greenwich  mean  noon  on  pages  2-16  and  for 
Washington  apparent  noon  on  pages  514-521. 

The  Mean  Solar  Day  is  the  unit  of  mean  solar  time  and  is  equal  in  length 
to  the  mean  or  average  of  all  the  true  or  apparent  solar  days  of  the  year.  It 
may  be  otherwise  defined  as  the  interval  of  time  elapsing  between  two  suc- 
cessive transits  of  the  mean  Sun  across  the  meridian  of  any  place. 

Sidereal  Time  or  star  time,  in  general  terms,'is  measured  by  the  diurnal 
motion  of  the  fixed  stars,  or,  speaking  more  precisely,  by  the  diurnal  motion 
of  that  point  on  the  celestial  equator  called  the  vernal  equinox,  from  which 
the  right  ascensions  of  the  heavenly  bodies  are  measured.  Astronomical  clocks 
regulated  to  sidereal  time  are  called  sidereal  clocks.  Sidereal  time  may  be 
determined  from  observations  of  stars  whose  right  ascensionB  are  known. 

A  Sidereal  Day  is  very  nearly  the  length  of  time  in  which  the  Earth  rotates 
on  its  axis  and  is  accurately  defined  as  the  time  interval  between  two  suc- 
cessive transits  of  the  vernal  equinox  over  the  same  meridian.  The  sidereal 
day  is  shorter  than  the  mean  solar  day  by  3"*  56'.555  sidereal  time  or  3>^  55'.909 
mean  solar  time,  the  tropical  year  of  365.2422  mean  solar  days  containing 
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366.2422  sidereal  days.  Sidereal  time  and  the  leingth  of  the  sidevBal  day  sn 
subject  to  slight  irregularities  on  account  of  small  differences  between  ibt 
positions  of  the  true  and  mean  equinoxes. 

The  mean  solar  and  sidereal  days  are  each  divided  into  24  hours.  Abcmt 
March  23  (civil  date)  of  each  year,  about  two  days  after  the  vernal  equinoi, 
there  is  an  instant  when  the  face  of  a  sidereal  clock  shows  the  same  time  as  a 
mean  time  dock,  and  the  former  gains  on  the  latter  3"^  56^.555  sideiieal  iisat 
per  mean  solar  day,  so  that  at  the  end  of  a  year  it  will  have  gained  one  sidez«il 
day  and  will  again  agree  with  the  mean  time  clock. 

The  Civil  Day  begins  at  midnight  and  comprises  24  hours,  the  houins  beio^ 
counted  from  0  to  12  in  two  series;  the  first  marked  A.  M.^  mniiiiig  irm 
midnight  to  noon,  and  the  second,  marked  P.  M.,  ruiming  from  noon  to  mid- 
night. 

The  Astroncmicdl  Day  begins  at  noon  on  the  civil  day  of  the  same  dale, 
the  24  hours  being  counted  from  0  to  24,  running  from  noon  of  one  day  to 
noon  of  the  next  following  day.  Astronomical  time  as  well  as  civil  time  im 
be  either  apparent  or  mean.  Astronomical  time  only  is  used  throughout  tbs 
volimie. 

The  civil  day  b^ins  twelve  hours  before  the  astronomical  day ;  tbenfoif 
the  first  half  of  the  civil  day  coincides  with  the  last  half  of  the  piecediof 
astronomical  day,  and  the  last  half  of  the  civil  day  coincides  with  the  first  hsK 
of  the  astronomical  day  of  the  same  date.    Hence  we  have  the  foUovring  nife: 

To  convert  CivU  Time  into  Astronomical  Time. — ^If  the  civil  time  is  mariad 
A.  M.,  take  one  from  the  day  and  add  twelve  to  the  hours;  if  the  civil  time  is 
marked  P.  M.,  take  away  the  designation  P.  M.  Thus,  January  9,  2  o'clock, 
A.  M.,  civil  time,  is  January  8,  14'^,  astronomical  time;  and  January  9, 2 
o'clock,  P.  M.,  civil  time,  is  January  9,  2^,  astronomical  time. 

To  convert  Astronomical  Time  into  CivU  Time. — ^If  the  astronomical  time  is 
less  than  twelve  hours,  write  P.  M.  after  it;  if  greater  than  twelve  homs, 
subtract  twelve  hours  from  it,  mark  the  result  A.  M.,  and  add  one  to  the  day- 

To  convert  Solar  or  Sidereal  Time  of  any  meridian  B  to  ihat  of  aw&ff 
meridian  A,  add  the  difference  of  longitude  expressed  in  time  when  A  is  e^ 
of  B,  and  subtract  the  difference  of  longitude  when  A  is  west  of  B. 

Greenwich  mean  time,  which .  at  any  fixed  observatory  is  obtained  by 
applying  the  longitude  to  the  local  mean  time,  on  board  ship  is  usually  taken 
from  the  mean  time  chronometer  set  to  Greenwich  time. 

Greenwich  mean  noon  of  any  date  means  the  noon  at  the  beginning  of  the 
astronomical  day. 

PART  /.—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICE 

Pages  2-17  contain  for  Greenwich  mean  noon  of  each  day  the  Sm'f 
Apparetd  Ri^  Ascension,  Apparent  Declination,  Semidiameter,  HorisoM 
ParaMax,  True  LovUgkfude,  and  Lotitiide.  They  also  contain  the  Logaritkni.  of 
the  Radius  Vector  of  the  Earth,  the  Precession  in  Longitude,  the  Nutation »» 
Longitude,  the  Aberration,  the  True  OhUqmty,  the  Equation  ofTim^,  the  Sidertd 
Time  or  Right  Ascension  of  Mean  Sun,  and  the  Mean  Time  of  Sid^eal  No$n* 
Adjoining  columns  dontain,  for  each  Greenwich  ini^an  noon,  the  Variation  fff 
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F  'Hcfwr  for  those  of  the  quantities  for  which  it  seemed  advisable  to  give  a  rate 

of  motion.    By  mtdtiplying  any  one  of  those  variations  by  the  hours  and 

parts  of  an  hour  from  Greenwich  mean  noon  and  adding  the  product  alge- 

r  braically  to  the  corresponding  quantity  at  noon,  we  obtain  an  approximate 

r  value  of  the  quantity  in  question  for  any  given  Greenwich  mean  time.    If 

;  great  exactness  is  desired,  the  value  of  the  hourly  variation  is  found  for  the 

time  halfway  between  Greenwich  mean  noon  and  the  given  Greenwich  mean 

time  before  multiplying  by  the  hours  and  parts  of  an  hour  from  Greenwich 

mean  noon. 

It  is  to  be  noted  that  here,  as  elsewhere  throu^out  the  volume,  the  posi- 
tive sign  used  with  declinations  or  latitudes  indicates  north  and  the  negative 
sign  south. 

The  Sun's  Apparent  Right  Ascension  atid  Declination  are  affected  both  by 
aberration  and  by  nutation,  and  therefore  denote  the  apparent  position  of  the 
true  Sun.  The  Sim's  True  Longitude  is  the  tree  geometric  longitude  not  cor- 
rected for  aberration;  it  is  referred  to  the  true  equinox. 

The  Sun's  Latitude  is  referred  to  the  echptic  of  the  date. 
The  Sun^s  DecHnationis  required  whenever  that  body  is  observed  for  the 
purpose  of  finding  latitude,  local  time,  or  azimuth. 

The  Sun's  Semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  Sun  to  the  altitude  of  the  center;  and  in  reducing  the  angular 
distance  between  the  limb  of  the  Sun  and  any  other  object  to  the  distance  from 
the  center  of  the  Sun. 

The  Horizontal  PdrdRax  is  the  an^e  subtended  by  the  equatorial  radius 
of  the  Earth,  as  seen  from  the  center  of  the  Son. 

The  Precession  in  Longitude  is  the  quantity  to  be  applied  to  the  longitude 
of  the  Sun  referred  to  the  mean  equinox  of  the  beginning  of  the  Besselian 
fictitious  year,  i.  e.,  the  instant  when  the  Sun's  mean  longitude  is  280°,  in 
order  to  refer  it  to  the  mean  equinox  of  datel 

The  Nutation  in  Longitude  is  the  quantity  to  be  applied  to  the  lon^tude 
of  a  body  referred  to  the  iiiean  equinox  of  date  in  order  to  refer  it  to  the  true 
equinox,  short^period  terms  being  neglected. 

The  Aberration  is  the  quantity  to  be  subtracted  from  the  true  longitude 
of  the  Sun  in  order  to  obtain  its  apparent  longitude. 

The  True  Obliquiby  is  the  inclination  of  the  Earth'a  equator  to  the  eddptic, 
short-period  terms  being  neglected.  .     . 

The  corrections  to  the  values  of  the  nutatioQ  and  the  obliquity  here  given, 
to  take  account  of  the  short-period  terms,  may  be  found  on  pages  215-216. 
The  Equation  of  Time  is  the  apparent  time  of  Greenwich  mean  noon,  or 
the  hour  angle  of  the  true  Sun  at  that  instant.  When  interpolated  to  any 
given  Greenwich  mean  time,  it  is  the  correction, to  be  apphed  to  mean  time  in 
order  to  obtain  apparent  time. 

The  Sidereal  Tims  of  Mean  Noon  is  the  right  ascension  of  the  mean  Sun 
at  Greenwich  mean  noon.  It  may  be  re4uoed  for  the  longitude  or  to  any 
Greenwich  mean  time  by  using  the  hourly  variation,  +9^.8665;  or  by  Table 
III,  page  695  of  this  volume,  for  reducing  intervals  of  mean  time  to  sidereal 
time.  It  is  useful  in  converting  mean  time  to  sidereal  time.  We  first  fin4  the 
Greenwich  mean  time,  then  the  right  ascension  of  the  mean  Sun  for  that  time. 
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and  this  being  added  to  the  local  astronomical  mean  time,  u  e.,  the  hour  ao^ 
of  the  mean  Sun,  will  give  the  hour  angle  of  the  vernal  equinox,  or  the  sidereal 
time  required. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is 
also  used  in  converting  sidereal  time  to  mean  time.  Subtracting  the  leduoed 
value  from  the  given  sidereal  time  gives  the  interval  of  sidereal  time  past  noon, 
and  that  is  converted  into  the  requuned  mean  time  by  subtracting  from  it  the 
corresponding  reduction  of  a  sidereal  interval  to  a  mean-time  interval,  takn 
from  Table  II,  page  692  of  this  volume.  If  the  sidereal  interval  is  less  Uud 
3*"  56*.555,  there  are  two  mean  times  corresponding  to  the  given  sidereal  time. 
one  a  few  minutes  after  the  preceding  noon,  and  the  other  a  few  minutes  before 
the  following  noon,  the  mean-time  interval  between  these  two  mean  tiioes 
being  23*^  56™  4''.09.  The  mean  time^  approximately  known,  will  always  shov 
which  one  is  to  be  taken.  Instead  of  U3ing  Table  II  the  reduction  of  a  sidereal 
to  a  mean-time  interval  may  be  f oimd  by  multijdying  —  9^.8296  by  the  horn 
and  parts  of  an  hour  of  the  sidereal  intervaL 

The  Mean  Time  of  Sidereal  Noon  is  the  number  of  hoius,  minutes,  umI 
seconds  after  Greenwich  mean  noon  when  the  Temal  equinox  passes  the 
meridian  of  Greenwich;  it  may  be  reduced  to  any  other  meridian  by  uaog 
the  hourly  variation,  —  9^.8296,  to  effect  the  necessary  interpolation,  <»r  the 
reduction  may  be  taken  directly  from  Table  II.  In  the  same  way  the  reduc- 
tion may  be  made  to  any  Greenwich  sidereal  time,  and  the  result  will  then 
represent  2i^  —  Right  Ascension  of  the  Mean  Sun.  This  column  may  be  con- 
veniently used  for  converting  sidereal  to  mean  time,  or — ^which  is  the  same 
problem — ^f  or  finding  the  time  of  meridian  passage  of  a  star  whose  light  asce^ 
sion  is  known,  by  adding  to  the  mean  time  of  the  preceding  local  sidereal  nboD; 
the  mean  time  equivalent  of  the  given  sidereal  time. 

As  examples  of  the  use  of  pages  2-17: 

1.  Let  the  Sun's  declination  be  required  for  April  14, 1920,  2^  5"^  20",  F.  ^r 
at  a  place  whose  longitude  is  58^  20',  or  S''  53™  20*  west  from  Greenwich: 

h   m    a 
Local  mean  time April  14,       2    5  20 

Longitude  from  Greenwich  (additive) S  53  20 

Greenwich  mean  time April  14^       5  58  40 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that 
this  moment  is  5^.978  after  Greenwich  mean  noon  on  April  14,  or  18^.022 
before  Greenwich  mean  noon  on  April  15. 

On  page  6  of  the  Ephemeris  we  find  that  the  variation  of  declination  ptf 
hour  is: 


ft 


At  Greenwich  mean  noon,  April  14 +54.01 

At  Greenwich  mean  noon,  April  15 +53.61 

Difference  tor  one  day -  0.40 

If  great  exactness  is  desired,  we  find  the  amount  of  this  hourly  variation 
for  the  time  halfway  between  Greenwich  noon  and  the  time  of  observation; 
that  is,  for  3  howrs  after  Greenwich  noon  of  the  14th,  this  being  half  of  6  houw. 
Three  hours  is  0.125  of  a  day;  so  the  calculation  is  as  follows: 
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Variation  at  Greenwich  mean  noon,  April  14 

Change  in  0.126  of  a  day  -(K^40x0.125 


Variation  at  3  hours  after  noon 


Declination  at  Greenwich  noon,  April  14       .        .        . 
Change  in  5.978  hours  .  +53^^96x5.978 

Sun's  declination  at  time  of  observation 


+54.01 

-  0.05 

+53.96 

•     $     It 

+9  23  56.5 

+      5  22.6 

+9  29  19.1 

With  equal  facility  the  computation  might  have  been  made  backward  from 
the  succeeding  noon.  Thus  in  the  example  just  given  the  time  is  18^.022  before 
Greenwich  noon  of  April  15;  half  this  interval  is  about  0.375  of  a  day,  and  the 
hourly  motion  for  the  middle  of  the  interval  is  +53".76.    Then  we  find: 


n 


Declination  at  Greenwich  noon,  April  15        .        .        . 
Change  in -18.022  hours  +53^^76x -18.022 

Sun's  declination  at  time  of  observation 


+9  45  28.1 
-    16    8.9 

+9  29  19.2 


#It  will  always  be  well  to  make  the  calculation  in  both  ways,  as  a  check; 
but  if  the  results  differ  slightly  the  one  derived  from  the  nearest  noon  should 
be  regarded  as  the  more  accurate. 

2.  Let  the  Sun's  right  ascension  and  the  equation  of  time  be  required  for 
July  13,  1920,  10**  3"  30*,  A.  M.,  mean  time,  at  a  place  whose  longitude  is 
85^  15',  or  5^  41"  west  from  Greenwich. 


Local  astronomical  mean  time 
Longitude  from  Greenwich  (additive) 


July  12,    22  ^  30 
5  41    0 


Greenwich  mean  time 


July  13,      3  44  30-3.7417 


Equation  of  Time, 


Greenwich  noon,  July  13 
Change  in  3.7417  hours 


8urC»  Eight  Atcendon. 

h   m      8  m     8 

7  29  45.14  -5  29,89 

10«.158x3.7417  +38.01  -0-.301X3.7417  -      1.13 


7  30  23.15 


-5  31.02 


In  this  case  the  hourly  variations  interpolated  to  half  the  interval,  or 
1**.87  after  noon,  have  been  used. 

3.  If  the  sidereal  time  is  required  for  the  same  time  and  place,  we  have: 


SidereaT  time  at  Greenwich  mean  noon,  July  13 
Reduction  for  3»»  44»  30"  from  Table  III,  or  9V8565x3.7417 
Add  the  local  astionomlcal  mean  time        .       .       .       . 


h   m      8 

7  24  15.26 

+36.88 

22    3  30.00 

5  28  22.14 

The  required  aidereal  time  (rejecting  24^) 

4.  On  July  13,  1920,  A.  M.,  at  a  place  whose  longitude  is  85°  15'  W.,  sup- 
pose the  sidereal  time  to  be  5**  28"  22*.  14  and  that  the  corresponding  mean 
time  is  required. 
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The  astronomical  day  is  July  12;  the  longitude  in  time,    +5*^  41"  0",  or 
+  5^6833. 

Firtt  Moludon. 

It    m      « 
Sidereal  time  «t  Greenwich  mean  noon  July  12,      7  20  18.70 

Reduction  for  SI"  4I»  0- Cram  Table  III,  or  ••.8M5X6.WIS   .  +56.08 

The  sidereal  time  at  local  mean  noon,  July  12     .       •       .         7  21  14.72 
The  given  mdereal  time  {-^-24^,  if  Me«mvy  lor  the  kttat^ 
subtraction) 29  28  22.14 

Subtracting  the  first  from  the  second  gives  the  Eddereal  interval 

from  noon 22     7     7.42-22^Jlff 

Reduction  for  22^  7»  7*.42  from  Table  II,  or  -9-.82Mx22.1187        -3  37.42 

The  required  astronomical  mean  time  .  July  12,    22     3  30.00 

Second  toluHon. 

h    m         8 
Mean  time  at  Greenwich  sidereal  noon  July  12,     16  36  57.5t2 

Reduction  for  longitude  from  Table  II,  or  -9«.8296x5.6833     .  —55.86 

Mean  time  of  preceding  local  sidereal  noon    .  July  12,    16  36     1.66 

Add  the  given  sidereal  tfane 5  28  22.14        • 

Reduction  for  5^  28^  22-.14  from  Table  U,  or  -9'.8296x5.4728  >-53.80 

The  required  astronomical  mean  time  .  July  12,    22    3  30.00 

If  there  is  any  doubt  about  the  mean  time  of  the  preceding  local  sid^ 
noon,  the  first  solution  is  to  be  preferred. 

Pages  18-25  contain  the  rectangdlar  coordinates  of  the  Sun,  referred  to 
the  center  of  the  Earth  as  the  origin,  and  to  the  true  equator  and  equinoi  t^ 
the  plane  and  point  of  reference.  Each  coordinate  is  given  for  erery  QtM- 
wich  mean  noon  and  midnight.  The  columns  Redue.  to  Mean  Eg^z  qf  l^f 
give  the  corrections  to  be  applied  to  the  coordinates  for  noon  in  order  to  obUin 
the  corresponding  coordinates  referred  to  the  mean  equator  and  equinox  ol  ^ 
beginning  of  the  Besselian  fictitious  year. 

Pages  26-117  contain  The  Moon's  Right  Ascension  and  DeeLvnoAon  ic^ 
each  day  and  hour  of  Greenvrich  mean  time,  referred  to  the  true  equator  9m 
equinox.  They  are  accompanied  by  columns  of  Variations  per  MinaU,  ^J 
means  of  which  interpolation  may  be  conveniently  made  to  any  moment  ol 
Greenwich  mean  time.  The  right  ascension  or  declination  is  taken  out  /or 
the  given  day  and  hour  of  Greenwich  mean  time ;  the  Var.  per  Min.  is  foxik^ 
plied  by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time,  and  ti^ 
product  is  added  numerically  in  case  of  the  right  ascension  and  algebnucaHj 
in  case  of  the  decUnation. 

Thus,  suppose  the  Moon's  right  ascension  and  declination  are  requii^ 
for  January  25,  1920,  10^  10"*  30",  astronomical  mean  time  at  Greenwich: 

RiglU  A9cen9ion.  DecUnatun^- 

Urns  •    '     '' 

January  25,  10^ 23  54  39.05  +3  43   12 

Change  in  10.5  minutes  2*.0641xl0.5  21.88      +11.568x10.5       +2  IS 

January  26,  10>^  10"  30-  23  56    0.98  +3  45  2J 

For  the  sake  of  precision  the  differences  here  employed  have  been  intef* 
polated  for  5"°.2  «  O'^.OO. 

Page  117  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  M(ff^* 
Apogee  and  Perigee,  or  greatest  and  least  distances  from  the  Earth. 
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Pages  118-133  contain  for  every  Greenwich  mean  noon  and  midnight  the 

JMloon^s  Longitude  and  Lat^uie  refOTred  to  the  true  equinox  and  the  ecliptic, 

i  tis  Sermdiameter,  and  its  Equatorial  Horizontal  Parallax.    The  colimm  adjoining 

,*t;liat  of  the  horizontal  parallax  gives  the  variation  of  that  quantity  per  hour, 

\>y  means  of  which  it  can  be  reduced  to  any  other  Greenwich  mean  time  in 

'  t>lie  manner  shown  in  the  preceding  examples.    When  allowing  for  change  in 

^  t^lie  variation  itself,  note  must  be  taken  of  the  fact  that  the  tabular  interval 

i.  is  here  12  hours  instead  of  24.    The  quantity  thus  obtained  is  the  equatorial 

-  liorizontal  parallax;  to  obtain  the  horizontal  parallax  at  any  given  place,  the 

oorrection  for  the  latitude  of  the  place  must  be  applied.    The  reduction  of 

:  tlie  Moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduction 

;   of  the  horizontal  parallax  by  0.2725  (see  page  xi),  or  by  simply  computing 

the  proportional  part. 

If,  for  example,  the  semidiameter  of  the  Moon  is  to  be  taken  out  for  March 
10,  1920,  7^  P.  M.,  Greenwich  mean  time,  we  see  that  the  differcnee  of  the 
aemidiameters  at  noon  and  midnight  of  March  10  is  2^^2 ;  then, 

12^ :  7'»-2^^2 :  V^S 

which  is  the  correction  to  be  subtracted  from  the  semidiameter  at  noon,  because 
the  semidiameter  is  decreasing.  The  Moon's  semidiameter  for  March  10,  7^,  is 
therefore  14'  52".0. 

The  Moon's  semidiameter  and  horizontal  parallax  are  required  for  all 
observations  of  the  Moon. 

Pages  118-133  contain  also:  The  Moon^s  Age,  or  the  time  elapsed  since 
the  preceding  new  Moon,  given  to  tenths  of  a  day;  the  mean  time  of  the  Moon's 
Transit,  Upper  and  Lower,  at  Greenwich,  given  to  tenths  of  a  minute;  and  the 
Variation  per  Hour  of  the  latter  quantity,  that  is,  the  variation  for  one  hour 
of  longitude,  by  means  of  which  the  local  time  of  an  upper  or  lower  transit 
of  the  Moon  may  be  computed  for  any  place  whose  longitude  is  known. 

Pages  134-108  contain  for  each  of  the  seven  major  planets  the  geocentric 
ephemeris  followed  immediately  by  the  heliocentric  ephemeris. 

The  geocentric  ephemeris  gives  the  planet's  Apparent  Bight  Ascension  and 
Apparent  Declination  with  the  respective  Variations  per  Hour  or  per  Day. 
The  positions  thus  given  are  referred  to  the  true  equator  and  equinox,  and 
are  corrected  for  aberration.  The  geocentric  ephemeris  gives  also  the  Logor- 
rithm  of  Distance  firom  Eartk  with  the  VariaM/m  per  Hour  or  per  Day,  the  planet's 
Semidiameter  and  Horizontal  Parallax,  and,  to  tenths  of  a  minute,  the  time 
of  Transit  Meridian  cf  Cfreenwich.  All  the  data,  except  the  last  named,  are 
given  for  Greenwich  mean  noon. 

The  right  ascension  and  decUnation  of  a  planet  are  required  whenever  it 
is  observed  for  time,  latitude,  or  azimuth.  The  mode  of  reducing  the  ephem- 
eris positions  of  planets  to  other  instants  of  Greenwich  mean  time  is  the  same 
as  that  aheady  given  for  the  Sun.  The  local  mean  time  of  meridian  transit 
of  any  planet  at  any  place  can  be  f oimd  by  dividing  the  proper  daily  difference 
of  the  ephemeris  times  by  24,  multiplying  the  quotient  by  the  longitude  of  the 
place  expressed  in  hours  and  fractions,  and  applying  the  product  with  its 
proper  sign  to  the  time  of  Greenwich  transit. 

The  heliocentric  ephemeris  gives  the  Heliocentric  Longitude,  Mean  Equinox 
of  Date;  the  HelioceTUric  Latitude;  and  the  Logarithm  qf  Radius  Vector;  with 
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their  respective  Variations  per  Day.  The  heliocentric  longitude  may  be  veien^ 
to  the  true  equinox  by  applying  nutation.  The  variations  are  given  for  the 
instant  of  Greenwich  mean  noon.  The  cohmm  BedueHan  to  Orbit  oontaixis  the 
correction  to  be  applied  to  the  heliocentiic  longitude  in  order  to  obtain  the 
longitude  measured  along  the  orbit  of  the  planet.  This  orbit  longitude  is 
equal  to  the  distance  from  the  mean  equinox  to  the  node,  plus  the  distance 
from  the  node  to  the  planet.  The  heliocentric  latitude  is  ref eired  to  the  ecKptie 
of  the  date.  The  Logarithm  of  Radius  Vector  is  the  logarithm  of  die  distance 
of  the  center  of  the  planet  from  that  of  the  Sun. 

PART  II.— THE   EPHEMERIS   FOR   THE  MERffilAN    OF  WASH- 
INGTON. 

Pages  200-201  contain  formula  for  reducing  mean  positions  of  stars  to 
apparent  positions,  including  expressions  for  the  Besselian  star-lumbers  and 
star-constantSy  and  for  the  independent  staiHaumbeis;  the  whole  based  upon 
the  constants  of  the  Paris  Conference  of  May,  1806,  and  expressed  in  the 
notation  of  Bessel. 

Pages  202-205  contain  the  logarithms  of  the  Besselian  Sta/r-Numbers,  A^  B, 
(7,  Z>,  for  each  Washington  mean  midnight^  with  the  values  of  E  appended  at 
the  bottoms  of  the  pages.  The  terms  of  short  period  have  been  induded. 
These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the  b^inning  of 
the  Besselian  fictitious  year  to  its  apparent  place  at  any  of  the  dates  for  which 
the  numbers  are  given,  and  in  ordinary  cases  four-figure  logarithms  suffice; 
but  where  extreme  accuracy  is  desired  the  logarithms  of  A^  Cj  and  D  are  some- 
times needed  to  five  places  of  decimals.  Along  with  the  solar  day,  the  first 
column  contains  the  sidereal  hour  of  Washington  mean  midnight  for  certain 
dates,  and  by  interpolation  among  them  it  is  easy  to  find  the  sidereal  time 
for  which  any  set  of  quantities  is  given. 

The  following  is  an  example  of  the  reduction  of  a  star  to  a]^>aient  place  by 
the  Besselian  star-numbers : 

CkympuiiaM(m  of  the  apparent  plaee  of%  AquiUs,  May  t6,  1920,  for  Ae  upper  trannt  at  WaMnffUm. 


log  a        0.5165 

logft 

7.2464 n 

log  e       8.0459 

logd 

8.8235 n 

log  A       9.7985 

logs 

0.8351 

logC      0.8881  n 

logD 

1.2708  n 

log  a"       0.5184 

logy 

9.9940 

log  c"      9.4342 

logrf' 

8.4169  n 

log  Aa     0.3150 

logSfr 

8.0815  n 

log  Cc    8.9S40n 

loglW 

0.0943 

loggia'    0.3169 

log  By 

0.8291 

logCc"    0.3223n 

W             SB.                   m 

logDcf 

• 

9.6877 

t       It 

Mean  Place,  1920.0 

"% 

n     m       8 
18    37    63.677 

«•      -• 

7    48.80 

Aa 

+2.065 

Aaf 

+2.07 

Bh 

-0.012 

Bbf 

+6.75 

Ce 

-0.086 

ce 

-2.10 

Dd 

+1.243 

Ddf 

+0.49 

B 

+0.002 

r/ 

0.00 

av26. 

a 

+0.001 

• 

ADDarent  Place,  M 

18    37    56.890 

5        -9 

7    41.59 

Pages  20&-213  contain  the  IndependerU  Star-Numbers,  which  can  frequently 
be  advantageously  used  instead  of  the  JBesselian  Star-Numhers.  The  terms  of 
short  period  have  been  included.  These  .quantities  are  connected  with  those 
of  Bessel  by  the  relations  given  on  page  200,  wbich  also  contains  the  formula 
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and  precepts  for  the  application  of  both  systems  of  numbers.  In  order  to  use 
the  BesseUan  nmnbersy  it  is  necessary  to  have  the  values  of  the  star-constants, 
a,  6,  c,  dj  a' J  6',  c',  d'y  while  the  independent  star-numbers  render  it  possible  to 
determine  the  apparent  place  of  a  star  without  computing  these  star-constants. 
Four-figure  logarithms  usually  suffice,  but  where  extreme  accuracy  is  desired 
the  logarithms  of  g  and  %  are  needed  to  five  places  of  decimals,  and  G  and  H 
are  needed  to  one-tenth  of  a  minute  of  arc.  The  column  t  gives  the  fraction  of 
a  year,  counted  from  the  beginning  of  the  Besselian  fictitious  year  to  each  date. 
The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place 
by  the  indej^endent  star-numbers: 

Conipatafion  of  the  apparent  place  of  2  AquilXf  May  fff,  19t0j  for  the  upper  trannt  at  Washington. 


h     m 
€h-    1  63.9 

oo-  18  a7.9 
if-  13  30.0 

log  A  8.8289 

log  g  1.1566 

logain(G+ao)  9.8968  n 

log  tan  ^o  9.2060  n 

log  (g)  9.0833 


log  g  1.1566 

log  C06  ((?+ao)  9.7889 
log  (/)  0.9455 


logi 

0.5264  n 

log  COB  «o 

9.9945 

log« 

0.5199  n 

log  -fg  8.8239 

log  h  1.3052 

log  sin  (J7+Oo)  9.9285 
log  sec  do  0.0055 

log  (h)  0.0631 


-  9        7.8 

20»»  81».8 

8        7.9 

(9) 
(h) 


h   m      8 
18  37  63.677 

+1.934 

+0.121 

+1.156 

+0.001 


a 

18  37  56.889 

•                  «                     JJ 

log  h                  1.3052 

«. 

-  9    7  48.80 

log  COB  (H+a^)  9.7239  n 

(p') 

+8.82 

log  sin  ao           9.2005  n 

m 

+1.70 

log  (V)               0.2296 

(0 

-3.31 

tm' 

0.00 

-97  41.69 


Page  214  contains  for  every  tenth  sidereal  day  the  Besselian  and  Inder 
pendent  Star-NumberSf  exclusive  of  All  short-period  terms.  They  are  useful  in 
computing  ephemerides  of  stars,  similar  to  those  on  pages  316-513,  for  which 
data  containing  short-period  terms  should  not  be  employed. 

Pages  215-216  contain  for  Washington  mean  midnight  of  each  day  the 
short-period  terms  of  the  nutation  in  longitude  and  obliquity,  for  use  in  con- 
nection with  the  formulae  on  page  201,  and  the  coefficients  mentioned  later, 
which  are  given  for  each  star  on  pages  316-513. 

Pages  217-230  contain  the  Mean  Places  oj  Ten-day  Stars  for  the  beginning 
of  the  BesseUan  fictitious  year.  These  pages  give  also  the  magnitude,  specU*al 
type,  annual  variations,  and  proper  motions  for  each  star.  The  annual 
variations  are  to  be  considered  as  the  differential  coefficients  of  each  coordinate 
with  respect  to  the  time  at  the  beginning  of  the  year. 

Page  231  contains,  for  the  Oircumpolar  Stars,  the  same  data  as  the  imme* 
diately  preceding  pages  do  for  the  ten-day  stars. 

Pages  232-315  contain  for  every  upper  transit  at  Washington  the  apparent 
positions  of  seventeen  northern  and  eighteen  southern  circumpolar  stars 
arranged  in  the  order  of  their  right  ascensions.  The  mean  solar  time  of  transit 
is  given  in  the  column  WashiTiigton  Mean  Time,  in  order  that  each  transit  above 
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and  below  the  pole  may  be  readily  identified.    Suppose,  for  example,  that 
the  transit  of  Polaris  below  the  pole  on  January  26  is  to  be  found,  and  we  w^i 
to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  same  date. 
On  page  232  we  find  that  the  upper  transit  occurs  January  26.2;  the  Iowa" 
transit,  therefore,  occurs  January  26.7,    But  the  lower  transit  of  Jvlj  1  pre- 
cedes the  upper  one,  which  occurs  July  1 .8.    A  transit  occurring  very  nearijr 
at  noon  may  also  be  identified  without  a  computation  to  ascertain  the  actual 
mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column    Washing 
Mean  Time. 

The  secant  and  tangent  of  the  apparent  declination  for  the  15th  ot  eaci 
month  and  the  mean  place  in  right  ascension  and  declination  for  the  beginning 
of  the  year  are  given  for  each  star  at  the  foot  of  the  page. 

Pages  316-513  contain,  for  every  tenth  upper  transit  at  Washington,  tiie 
apparent  places  of  790  stars,  being  all  those  given  in  the  list  of  mean  places 
of  ten-day  stars.  The  Washington  Mean  Time  in  the  left-hand  column  of  ead 
page  gives  the  day  and  tenth  of  the  transit,  so  that  intermediate  transits  maj 
be  readily  identified;  and  to  facilitate  interpolation,  the  differences  of  each 
coordinate  are  given  for  every  ten  days. 

In  connection  with  the  ephemeris  of  each  ten-day  star  there  are  given  at 
the  foot  of  the  page  (1)  the  seconds  of  the  mean  place  in  both  right  ascension 
and  declination  for  the  beginning  of  the  year,  (2)  the  secant  and  the  tangent 
of  the  mean  of  the  star's  greatest  and  least  apparent  declinations  during  the 
year,  and  (3)  the  coefficients  of  the  short-period  terms  of  the  nutation,  the  use 
of  which  is  explained  on  page  201. 

Pages  514-521  contain,  for  Washington  apparent  noon,  the  Apparent  Rigid 
Ascension  and  Declination  of  the  Sun,  the  Equation  of  Time,  and  the  Variatian 
•per  Hour  of  these  quantities;  the  SemidiamMer  of  the  Sun,  and  the  Sidered 
Time  of  Semidiameter  Parsing  Meridian.  The  last  column  on  each  page  con- 
tains the  Sidereal  Time  of  Mean  Noon. 

The  Equation  of  Time,  Mean-App.  is  the  correction  to  be  applied  to 
apparent  time  in  order  to  obtain  mean  time.  Each  number  as  given  is  the 
mean  time  of  transit  of  the  Sun's  center  over  the  meridian  of  Washington 
counted  from  the  nearest  noon. 

Pages  522-537  contain  the  Rigid  Ascension  of  CerUer,  the  Geocentric 
Dedination  of  Center,  the  Sidereal  Time  of  Semidiameter  Parsing  Meridian,  the 
Geoeervtric  Semidia/nveter,  and  the  Equatorial  Horizoittdl  ParaUax  of  the  Moon, 
and  the  Washington  Mean  Time  at  the  moment  of  each  upper  and  lower 
transit  over  the  meridian  of  Washington. 

The  Variation  per  Hour  cf  Longitude  is  the  correction  to  be  applied  in  each 
case  to  the  quantity  in  the  preceding  colunm  to  obtain  its  value  for  the  time 
of  transit  over  the  meridian  one  hour  west  ci  Washington,  supposing  the  rate 
of  change  to  be  uniform  and  equal  to  what  it  is  at  the  instant  of  transit  over 
the  meridian  of  Washington.  The  quantities  in  the  third  colmnn,  when  cor- 
rected for  another  longitude  by  the  hourly  variations,  give  the  local  mean  time 
of  transit  for  that  longitude.  By  means  of  the  variations  per  hour  of  longitude 
any  one  of  the  quantities  imder  consideration  can  be  computed  with  great 
exactness  for  the  moment  of  transit  over  any  meridian  not  more  than  one  hour 
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cliBtant  from  Washington.  To  obtain  the  same  accuracy  for  more  distant 
meridians,  we  may  proceed  as  follows :  Let  F  represent  either  the  Washington 
Meom  TtmCy  the  Bight  Ascension  cf  Center,  or  the  Geocentric  Declination  of 
Center,  and  let  V  represent  the  corresponding  Variation  per  Hour  cf  Longitude. 
Write  down  three  successive  values  of  F,  together  with  the  corresponding 
T-ahies  of  Vj  and  difference  the  latter  as  in  the  following  scheme,  where  the 
middle  values,  Fo  and  Vo,  belong  to  the  culmination  from  which  is  to  be  derived 
the  value  of  Ffor  the  culmination  on  the  meridian  whose  longitude  is  X: — 


Function. 

Var.  per  Honr 
oi  LoDfitude. 

A' 

of 

A" 

F 

V 

h 

Then,  for  the  culmination  at  the  meridian  X 

where  X  must  be  expressed  in  hours  and  decimals  of  an  hour,  and  reckoned 
from  Washington  or  from  180®  from  Washington  according  as  the  upper  or 
lower  culmination  is  used  for  the  middle  value  (Fo).  Adding  twelve  hours  to 
the  Washington  time  of  lower  transit  at  Washington  gives  the  local  time  of 
upper  transit  at  places  whose  longitude  is  180®  from  Washington. 

The  column  Bright  lAmbe  is  given  to  indicate  to  the  observer  which  limbs 
are  illuminated.  When  one  limb  is  full  and  the  terminator  is  within  1''  of 
the  opposite  limb,  both  can  be  well  observed,  and  in  such  cases  both  are  indi- 
cated, the  defective  limb  being  indicated  by  an  italic  letter  or  numeral,  and  the 
correction  for  defective  illumination  (as  seen  from  Washington)  being  given  in 
a  footnote. 

Pages  538-^55  contain  for  each  of  the  seven  major  planets,  the  geocentric 
Apparent  Bight  Ascension  and  Declination,  the  Horizontal  Parallax,  Semi^ 
diameter,  Sidereal  TiTne  of  Semidiameter  Passing  Meridian,  and  the  Washington 
Mean  Time,  for  the  moments  of  all  transits  which  it  is  usually  desirable  to 
observe  over  the  meridian  of  Washington.  The  stellar  magnitude  at  oppo-* 
sition  for  Jupiter,  Saturn,  Uranus,  and  Neptune,  respectively,  is  given  at  the 
bottom  of  the  page  containing  the  ephemoris  of  the  planet. 

PABT  ///.—PHENOMENA. 

This  part  gives  the  dates  of  the  principal  astronomical  phenomena  of  the 
year,  expressed  in  Greenwich  mean  time,  except  in  the  case  of  the  occultations 
visible  at  Washington,  where  Washington  time  is  used. 

Pages  558-563  contain  all  necessary  data  respecting  the  solar  and  lunar 
eclipses  which  occur  dining  the  year. 

The  ecKpse  elements  are  given  for  the  moment  of  conjunction  of  the  Sun 
and  Moon  in  right  ascension,  but  the  subsequent  tables  and  residts  are  com-' 
puted  from  the  exact  positions  of  these  bodies  at  the  several  instants  referred 
to.    The  times  and  angles  designated  as  the  circxunstances  of  a  limar  eclipse 
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remain  the  same  throughout  all  parts  of  the  Earth,  and  require  no  explanstkn 
beyond  a  mere  statement  of  the  fact  that  in  computing  them  the  geometnal 
diameter  of  the  Earth's  shadow  has  been  augmented  in  the  proportion  at  51 :50. 
The  principal  circumstances  of  each  total  and  annular  eclipse  of  the  Sun  an 
stated  in  five  lines,  as  follows: — 

The  line  entitled  '' Eclipse  begins"  gives  the  Greenwich  mean  time  At 
which  the  Moon's  penumbra  first  touches  the  Earth,  together  with  the  latitude 
and  longitude  of  the  point  of  contact. 

The  line  entitled  "Central  ecUpse  begins"  gives  the  time  when  the  axis  of 
the  Moon's  shadow  first  touches  the  Earth,  together  with  the  latitude  and 
longitude  of  the  point  of  contact. 

The  line  entitled  ''Central  eclipse  at  local  apparent  noon"  gives  the  time 
when  the  axes  of  the  Earth  and  of  the  shadow  cone  lie  in  the  same  plane^ 
together  with  the  latitude  and  longitude  of  the  point  where  the  axis  of  the 
shadow  cone  then  cuts  the  Earth's  surface. 

The  Unes  entitled  ''Central  eclipse  ends"  and  "Eclipse  ends"  give,  respec- 
tively, the  times  when  and  the  localities  where  these  events  occur,  the  phe- 
nomena being  the  converse  of  those  denoted  by  the  similar  phrases  for  the 
beginning. 

In  the  case  of  partial  solar  eclipses  the  axis  of  the  Moon's  shadow  does  not 
come  into  contact  with  the  Earth,  and  the  three  Unes  entitled,  respectively, 
"Central  eclipse  begins,"  "Central  eclipse  at  local  apparent  noon,"  and  "Cen- 
tral eclipse  ends,"  are  replaced  by  a  single  Une  entitled  "Greatest  eclipse/' 
whereon  are  given  the  time  when  and  the  latitude  and  longitude  where  the 
eclipse  attains  its  greatest  magnitude.  The  latter  pheiK>menon  necessarily 
occurs  with  the  Sun  in  the  horizon. 

Maps  of  the  Eclipses. — ^The  regions  in  which  each  eclipse  is  visible  are 
shown  upon  the  map  relating  to  it,  from  which  may  be  tskm  approximately, 
for  any  place,  both  the  times  of  the  beginning  and  ending  of  the  eclipse  and 
its  magnitude.  The  dotted  curves  show  the  outline  of  the  shadow  for  each 
hour  of  Greenwich  mean  time,  and  therefore  pass  through  aU  places  where  the 
eclipse  begins  or  ends  at  the  hour  indicated.  To  find  the  instant  of  beginning 
i^t  any  place,  we  determine  by  inspection  between  what  pair  of  these  curved 
lines  the  place  is  situated.  The  eclipse  will  then  begin  between  the  cor- 
responding hours  of  Greenwich  mean  time;  and  the  fraction  oi  the  hour  may 
be  determined  by  dividing  the  hour  in  the  same  propcNrtion  as  the  space  rep- 
resenting it  on  the  map  is  divided  by  the  place  in  question.  This  division 
may  be  made  a  little  more  exact  by  allowing  for  changes  in  the  spaces  as 
indicated  by  their  varying  width.  The  Greenwich  mean  time  thus  found  must 
be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  times  at  which  the  echpse  of 
November  10,  1920,  begins  and  ends  at  Richmond,  Va.,  whose  latitude  is 
-f  37®  22'  and  whose  longitude  is  +77*^  26'. 

For  the  beginning  we  comp^e  the  distance  of  the  place  from  the  cmres 
of  2^  and  S'^  and  find  it  to  correspond  to  about  4  minutes  from  the  former, 
thus  giving  for  the  approximate  time  of  beginning  2^^  4°^;  for  the  end  we 
compare  the  distance  of  the  place  from  the  curves  of  4^  and  5^  and  find  it  to 
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correspoiui  to  about  6  minutes  from  the  former,  thus  giving  for  the  approxi- 
mate time  of  ending,  4^  6"*;  and  both  of  these  results  are  probably  correct 
to  within  3  or  4  minutes. 

Changing  to  local  mean  time,  we  shall  have — 

Beginning.  Ending, 

d    h   m  d    h   m 

Gieenwich  mean  time        .        .           November    10    2    4  10    4    6 

Longitude  west 5  10  5  10 

Local  Mean  Time        ....    November      92054  92256 

In  the  case  of  total  and  annular  eclipses,  a  fair  estimate  of  the  magnitude 
of  the  eclipse  at  any  place  may  be  obtained  from  the  position  thereof  relativA 
to  the  central  line  and  to  the  Umit.  On  the  central  Une  the  eclipse  is  annular 
or  total,  while  between  the  central  line  and  the  limit  the  maximmn  magnitude 
of  the  eclipse  is  given  by  the  quotient  of  the  distance  of  the  place  from  the 
limit  divided  by  the  distance  of  the  central  line  from  the  limit,  the  measure- 
ments being  made  upon  a  line  drawn  through  the  place  perpendicularly  to  the 
central  line. 

More  Accurate  Computations. — A  more  accm^ate  determination  of  the 
phases,  as  visible  at  any  point  of  the  Earth's  surface,  may  be  obtained  from 
the  Besselian  elements  which  are  given  for  every  10  minutes  of  Greenwich 
mean  time.    Their  geometric  signification  is  as  follows: — 

Let  us  imagine  a  plane  passing  through  the  center  of  the  Earth,  perpen- 
dicular to  the  right  line  joining  the  centers  of  the  Sun  and  Moon.  This  latter 
line  is  the  axis  of  the  Moon's  shadow,  and  the  plane  is  called  the  fandameTital 
plane  or  plane  of  xy.  We  take  the  intersection  of  this  plane  with  that  of  the 
Earth's  equator  as  the  axis  of  x,  and  the  center  of  the  Earth  as  the  origin  of 
coordinates.  The  axis  otyia  perpendicular  to  that  of  x,  and  directed  toward 
the  north;  x  and  y  are  then  the  coordinates  of  the  point  in  which  the  axis  of 
the  shadow  intersects  the  fundamental  plane,  and  they  are  here  expressed  in 
terms  of  the  Earth's  equatorial  radius  as  unity.  The  angle  <?,  of  which  the 
sine  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the  celestial 
sphere  toward  which  the  axis  of  the  shadow  is  directed;  or,  in  other  words, 
it  is  the  declination  of  the  center  of  the  Sim  as  seen  from  the  center  of  the  Moon. 
The  angle  fi  is  the  Greenwich  hour-angle  of  this  same  point  of  the  celestial 
sphere. 

The  quantities  l^  and  ^  are  the  radii  of  the  shadow  cones  upon  the  funda- 
mental plane,  l^  corresponding  to  the  penumbra,  and  Z,  to  the  umbra.  The 
notation  is  that  of  Chauvenet's  Spherical  and  Practical  Astronomy ^  in  which 
Z,  is  regarded  as  positive  for  an  annular  and  negative  for  a  total  eclipse. 

The  angles y)  and^,  the  tangents  of  which  are  given,  are  the  angles  which 
the  elements  of  the  respective  shadow  cones  make  with  the  axis  of  the  sbadow; 
or,  they  are  the  seroiangles  of  the  two  cones. 

In  order  to  facilitate  interpolation  to  any  required  moment,  the  logarithms 
of  x',  y'j  and  M^  which  are  the  changes  of  x,  y,  and  M;  in  one  minute  of  time, 
'are  given  at  the  bottom  of  the  table. 

The  method  of  computing  an  eclipse  from  its  Besselian  elements  is  based 
on  the  fact  that  the  distance  of  the  observer  from  the  axis  of  the  shadow  cones 

m 

is  equal  to  the  radius  of  the  penumbra  at  the  point  of  observation  for  the  begin- 
ning and  ending  of  the  eclipse,  and  is  equal  to  the  radius  of  the  umbra  at  the 
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point  of  observation  for  the  beginning  and  ending  <^  totality  or  of  the  ftnnnkr 
phase.    To  find  this  distance  and  radius  in  each  case  we  proceed  as  follows: 

(1)  The  coordinates  of  the  observer,  f,  iy,  and  f,  together  with  their  varia- 
tions in  one  minute,  are  computed  for  some  assumed  moment  of  GreeDwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase. 

(2)  The  coordinates  x  and  y  of  the  axis  of  the  shadow,  together  with  their 
variations  in  one  minute,  are  taken  for  the  same  moment  from  the  tables  of 
elements. 

(3)  From  (1)  and  (2)  the  position  and  motion  of  the  observer  relative  to 
,the  axis  of  the  shadow  are  found. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  funda- 
mental plane  equal  to  that  of  the  observer  is  also  computed. 

(5)  TheU;  assuming  the  motions  to  be  uniform,  we  determine  the  time 
required  for  the  observer  to  be  brought  to  a  distance  from  the  axis  of  the 
shadow  equal  to  this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are 
as  follows: — 

(1)  Find  p  cos  ^'  and  p  sin  ^',  which  are  the  geocentric  coordinates  of 
the  station  referred  to  the  Earth's  equator,  p  being  the  distance  from  the 
center  of  the  Earth  and  ^'  the  geocentric  latitude.  These  coordinates  may  be 
computed  from  the  following  table  based  on  the  compression  of  the  Elarth 
adopted  at  the  Paris  Conference  of  19 11,  1/297,  by  the  formulse — 

,   sin  If 
p  8in  ^-  -g- 

ip  being,  as  usual,  the  geographic  latitude. 

Table  for  Computing  the  Geocentric  Coordinates  of  a  Place. 


*p 

Log/'. 

Logo. 

0« 
5 
10 
15 
20 
26 
30 
35 
40 
45 
.  50 
55 
00 
65 
70 
75 
80 
85 
90 

0.00000 

0.00001 

0.00004 

0.00010  * 

0.00017 

0.00026  * 

0.00037  " 

0.00048  " 

0.00060 

0.00073  I 

0.00086 

0.00098 

0.00110   - 

0.00120 

0.00129 

0.00137 

0.00142 

0.00145 

0.00146 

0.00293 

0.00292  \ 

0.00289 

0.00283  * 

0.00276 

0.00267 

0.00256   ■ 

0.00245 

0.00232 

0.00220 

0.00207  I 

0.00195 

0.00193   _ 

0.00173 

0i)0164 

0.00156 

0.00151 

0.00148 

0.00146 
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For  the  assmned  Greenwich  mean  time  of  computation,  take  from  the 
table  of  elements  the  values  of  sin  <2,  cos  d,  and  m*  Then,  with  X  for  the  longi- 
tude west  fr<Hn  Greenwich,  the  coordinates  of  the  observer  will  be — 

{-p  cos  i/  am  (m-X) 

if-p  ain  ^  COB  d-p  cob  ^  tand  cob  (m— ^)-'?i-»»i 

f-*p  sin  ^  flixi  d-hp  cos  1/  coe  d  gob  (M^M^'f  I'^'ts 

and  their  variations  in  one  minute  of  mean  time  will  be— 

|'-[7.63W2]  p  cob  •  cob  (m-x) 

ij^-[7.63992]  p  COB  v'  ain  d  sin  (m-X)- [7.63992]  {  ain  d 

^  IB  not  needed. 

(2)  For  the  same  assumed  moment  of  Greenwich  mean  time,  take  from 
the  tables  of  elements  the  coordinates  x  and  y  of  the  axis  of  the  shadow,  together 
with  their  variations  for  one  minute,  which  are  equal  to  one-tenth  of  the 
differences  of  two  consecutive  numbers.  These  variations  are  represented  by 
x^  and  y\  and  their  logarithms  are  given  beneath  the  tables  of  x  and  y. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  rela- 
tive to  the  observer,  and  the  relative  motions,  n  and  iV,  are  computed  by  the 
f  ormube — 

m  sin  J^-of— { 
m  COB  M^y-ti 
n8inJV-«'-(^ 
n  COB  jV-y'-i/ 

(4)  Both  for  the  umbra  and  for  the  penumbra,  the  radius  L  at  the  dis- 
tance f  from  the  fundamental  plane  is  computed  by  the  formula— 

I  and/  being  taken  from  the  table  of  elements,  and  f  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or 
ending  of  the  eclipse,  we  shall  have — 

But,  as  this  condition  will  rarely  be  fulfilled  on  a  first  trial,  a  correction  r  to 
the  assumed  time  is  computed  thus:  Find  the  angle  ^  from  the  equatioji— 

* 

There  will  be  two  values  for  this  angle;  the  one  for  which  cos  ^  is  negative 
must  be  taken  for  the  beginning  of  the  eclipse,  for  the  beginning  of  the  annular 
phase,  or  for  the  ending  of  the  total  phase,  but  the  one  for  which  cos  ^  is 
positive  must  be  taken  for  the  ending  of  the  ecUpse,  for  the  ending  of  the 
annular  phase,  or  for  the  beginning  of  the  total  phase.  The  correction  r  to 
the  asstuned  time  will  then  be  found,  in  minutes,  from— 

. m  COB  {M-N)  L  COB  \l/ 

n  n 

However,  only  in  case  the  value  of  r  does  not  exceed  a  few  minutes  can 
the  time  thus  corrected  be  considered  even  fairly  accurate.  Therefore  it  is 
best  to  conunence  the  computation  by  assuming  times  near  the  phenomena 
wanted.    The  times  for  the  beginning  and  the  ending  of  an  eclipse  may  be 
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deriyed  from  the  chart  with  sufficient  exactness  as  previously  explained;  the 
time  for  the  total  or  for  the  annular  phase  maj  then  be  asscuned  as  midway 
between  the  times  assumed  for  the  b^inning  and  the  ending  of  the  edipae: 
or,  in  case  of  a  partial  eclipse,  this  time  midway  may  be  assumed  as  that  of 
the  maximum  eclipse. 

The  more  accurate  times  resulting  from  the  computation  as  outlined  above 
and  as  illustrated  in  the  example  below  may  now  be  taken  in  place  of  those 
originally  assumed,  and  the  whole  computation  may  be  repeated,  thus  leading 
to  a  value  of  r  in  each  case,  which  should  be  very  small,  and  which  should 
give  a  very  accurate  time  of  the  phenomenon.  Such  a  repetition  of  the  com- 
putation will  be  advisable,  moreover,  for  the  reason  that  it  will  enable  one  to 
locate  and  eliminate  any  accidental  numerical  errors  that  may  have  occurred 
in  the  first  computation. 

As  a  result  of  this  last  approximation  the  computed  times  of  contact  will 
be  theoretically  exact  within  less  than  a  second,  but  the  uncertainties  of  the 
solar  and  lunar  tables  are  such  that  an  unavoidable  error  of  sereral  seconds 
may  exist  in  the  prediction. 

PosUiorirangle  of  Paint  of  Contact. — ^The  position^anj^  P,  of  the  point  of 
contact,  reckoned  from  the  north  point  of  the  Sun's  limb  toward  the  east,  b 
found  by  the  formula— 

where  the  results  of  the  last  approximation  are  used. 

The  position-angle  F,  of  the  point  of  contact,  reckoned  from  the  vertex 
of  the  Sun's  Umb  toward  the  east,  is  found  by  the  formula — 

where  C  is  obtained  from 

tanC-- 

sin  C  having  the  same  algebraic  sign  as  (,  and  the  results  of  the  last  approxi- 
mation again  being  used. 

Time  of  Maximum  Edipse, — ^For  a  partial  eclipse,  or  for  a  central  eclipse 
at  a  point  at  which  the  eclipse  is  only  partial  indicated  by  sin  ^  greater  than 
unity  for  the  umbra,  the  correction  to  the  assumed  time  to  obtain  the  time  of 
maximum  eclipse  is  given  by  the  formula — 

^ m  C06  (M-N) 

n 

Magnitude  oftlie  Maximum  Eclipse. — ^This  is  given  by  the  formula — 

2ii-0.5446 

where  A—  ±m  sin  (M—  N),  always  taken  positive,  and  L  is  the  radius  of  the 
penumbra.  Z>  is,  in  all  cases,  the  ratio  to  the  Sun's  diameter  of  the  straight 
line  passing  through  the  centers  of  the  two  disks  and  having  for  its  extremitifls 
the  Sim's  limb  that  is  nearest  to  the  Moon's  center  and  the  Moon's  limb  that 
is  nearest  to  the  Sun's  center.  In  a  partial  eclipse  D  is  the  fraction  of  the 
Sim's  diameter  covered  by  the  Moon. 


*Siiioe,  in  obUUntog  tbis  formula,  tlie  aoglas  of  the  two  sbadow  oonei  ut  coiwWgrwl  tb*  tmiMt  Um  vmhi»  '«Ht*'^ 
therefrom  should  be  incrrased  by  «|vth  of  itwlf. 
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Qm^putaiiUm  of  the  Solar  Eelipae  of  November  10 f  1920,  far  Allegheny j  Pa. 
The  position  of  All^heny  is — 

Latitude,    ^-  +  40  28  58 
Longitude,  X-  +  80    1  21 

and  its  geocentric  coordinates  are — 

p  sin  ^-9.81009 
p  cos  •-9.88176 

From  the  eclipse  chart  we  find  the  approximate  times  of  the  phases  to  be — 

d 
10 

10 


Beginning    Nov. 

Middle 

Ending 


h 
2 


m 
01 


10 


3 
4 


0 
0 


Begixmlng. 
Nov.  10      ^  0» 


Middle. 
311  om 


Ending. 
4^  0» 


n 


II 


M 
X 
M-X 

logp  C06  If/ 

log  sin  (p-X) 
log« 

logcoecf 
log  p  sin  (/ 
log  sin  d 
logiyi 
logTi 
log  sine/ 

logp  COB  • 
log  cos  (p-X) 
log  cos  (/ 
logiTa 
log  fa 

ri 

logp  cos  ^ 
log  coe  (p-X) 
log  const. 

log  I 
log  sin  cf 

logl' 
logn' 

X 

y 

/ 


33  59  54 
80    1  21 


48  59  54 
80    1  21 


-46    1  27  -31    1  27 


9.88176 

9.85711n 

9.73887n 

9.98020 
9.81009 
9.47016n 
9.79029 


9.88176 

9.71214n 

9.59390n 

9.98017 
9.81009 
9.47044n 
9.79026 


9.28025n    9.28053n 
9.47016n     9.47044n 


9.88176 

9.84158 

9.98020 

9.19350n 

9.70354 

+0.61700 
+0.15614 
-0.19066 
+0.50529 
+0.31463 

9.88176 

9.84158 

7.63992 

9.73887n 

9.47016n 

7.36326 

6.84895 

-0.74761 
-0.54811 
-0.19950 

+1.28711 
+0.77314 
+0.51397 


9.88176 

9.93295 

9.98017 

9.28515n 

9.79488 

+0.61696 
+0.19282 
-0.19078 
+0.62356 
+0.43278 

9.88176 

9.93295 

7.63992 

9.59390n 

9.47044n 

7.45463 

6.70426 

-0.23673 
-0.39255 
+0.15582 

+1.19199 
+0.80978 


63  59  54 

80    1  21 

-16    1  27 

9.88176 

9.44098n 

9.32274n 

9.98014 

9.81009 

9.47072n 

9.79023 

9.28081n 

9.47072n 

9.88176 

9.98279 

9.98014 

9.33527n 

9.84469 

+0.61692 
+0.21640 
-0.19090 
+0.69934 
+0.50844 

9.88176 

9.98279 

7.63992 

9.32274n 

9.47072n 

7.50447 

6.43338 

+0.27416 
-0.21025 
+0.48441 

+1.09698 
+0.83332 
+0.26366 


+0.38221 

+0.008514  +0.006515  +0.008515 

+0.002308  +0.002849  +0.003195 

+0.006206  +0.005666  +0.005320 

-0.001586  -0.001584  -0.001582 

+0.000706  +0.000506  +0.000271 

-0.002292  -0.002090  -0.001853 


Greenwich  Mean  Time. 


Beginning, 

log  m  sin  J/'  9.29994n 

log  sin  or  cos  If  9.96953 

log  m  coe  Jf  9.71094 

log  tan  if  9.58900n 

log  n  sin  -Y  7.79281 

logsinorcosiV^  9.97223 


log  n  cos  JV 
log  tan  N 

M 

N 
M-N 

logm 
logn 

logf 
log  tan/ 
logf  tan/ 

f  tan/ 

logm 


7.36021n 
0.43260n 


n 


Middle. 
9.19263 
9.96661 
9.58230 
9.61033 

7.75328 
9.97230 
7.32015n 
0.43813n 


Ending. 
9.68521 
9.94365 
9.42105 
0.26416 

7.72591 
9.97514 
7.26788n 
0.45803n 

o         in 


338  47  11  22  10  48  61  26  26 
110  16  12  110  14  51  109  12  15 
228  30  59  271  55  57  312  14  11 


9.74141 
7.82058 

9.49780 
7.67432 
7.17212 

+0.56496 
+0.00149 
+0.56347 

9.74141 


9.61569 
7.78098 


log  sin  (if- iV)  9.87457n 
colog  L  0.24913 

log  sin  ^  9.86511n 


9.61569 
9.99975n 


n 


^  227  8  22 

log  m/n  1.92083 

log  cos  (M'X)  9.82112n 
log  (1)  1.74195n 

logZr 
log  COS  iff 

colog  n 
log  (2) 

-(1) 
+(2) 


1.83471 
8.52791 
0.36262 


9.75087 
9.83265n 
2.17942 
1.76294n 

+55.201 
-57.935 


-2.305 


r+1 


d 
10 

d 
10 


h 
2 


m 
-2.734 

m 
0 

m 


d 
10 


3 


m 
-2.305 

m 
0 


d 
10 


9.74156 
7.75077 

9.70624 
7.67433 
7.38057 

+0.56520 
+0.00240 
+0.56280 

9.74156 
9.86945n 
0.24965 
9.86066n 

313  29  10 

1.99079 
9.82750 
1.81829 

9.75035 
9.83770 
2.24923 
1.83728 


-65.810 

+68.751 

m 
+2.941 

h  m 
40 


d  h 


m 


d  h  m 


1  57.266  10  2  57.695  10  4  2.941 
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Taking  the  three  times  just  found,  we  make  a  new  computation  in  each 
case.    The  times  resulting  from  the  new  computation  are — 


Beginning  of  the  eclipee 
Middle  of  the  eclipee 
Ending  of  the  eclipee 


Qrc€Dwiofa  Mean  Time.  Local  Hean  TIbml 

dhms  dhms 

November  10  1  57  16.3  9  20  37  10.9 

2  67  44.1  21  37  38.7 

4    2  56.6  22  42  51.2 


The  values  from  the  last  approximation  of  the  quantities  needed  in  com- 
puting the  position  angles,  and  the  computation  of  these  position  angles. 


First  Contact. 

Last  Contact 

log{ 

9.74381n 

9.30285n 

log  If 

9.88716 

9.92122 

logtanC 

9.85665n 

9.38163n 

N 

110!26 

109!l2 

^ 

227.15 

313.67 

P 

337.41 

62.69 

C 

324.29 

346.46 

V 

13.1 

76.2 

The  quantities  needed  in  computing  the  magnitude  of  the  greatest 
and  the  computation  of  that  magnitude,  are— 


T 

^    58- 

I 

+0.6651 

L-A 

+0.1506 

logf 

9.6325 

ftan/ 

+0.0020 

21-0.5446 

+0.5816 

log  tan/ 

7.6743 

L 

+0.6631 

D 

0.259 

log  i^  tan/ 

7.3068 

A 

+0.4125 

1/400  D 
Ifcigoitude 

0.001 
0.26 

Pages  564-567  contain  the  adopted  mean  places  and  annual  proper  motions 
of  such  stars,  as  bright  as  magnitude  6.5,  as  will  be  occulted  during  the  year 
by  the  Moon. 

Pages  568-605  contain  the  elements  for  the  prediction  of  the  times  of 
occultations  of  stars  and  planets  by  the  Moon  during  the  current  year.  Hie 
system  of  coordinates  employed  is  similar  to  that  already  described  for  eclipses, 
the  fimdamental  plane  passing  through  the  center  of  the  Earth,  and  being 
taken  perpendicular  to  the  line  joining  the  star  and  the  center  of  the  Moon, 
but  the  cone  circumscribing  the  Moon  and  star  is  regarded  as  a  cyUnder  which 
intercepts  the  fundamental  plane  in  a  circle  having  the  same  linear  diameter 
as  the  Moon. 

In  the  columns  referring  to  the  star,  those  headed  Redans  from  1920.0  give 
the  quantities  necessary  to  reduce  the  mean  place  of  the  star  at  the  beginning 
of  1920  to  its  apparent  place  at  the  time  of  occultation.  These  reductions  are 
sufficiently  accurate  to  be  definitive. 

Under  the  general  head.  At  Conjunctum  in  R,  A.,  are  five  columns  giving 
certain  quantities  for  the  moment  of  geocentric  conjunction  of  the  Moon  and 
star  in  right  ascension,  as  follows : 

The  Greenwich  Mean  Time  is  the  moment,  7,  at  which  the  two  bodies  are 
in  geocentric  conjunction  in  right  ascension.  At  that  moment  the  coordinate 
X  of  the  axis  of  the  cylinder  on  the  fundamental  plane  has  the  value  zero. 
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The  column  flitwr  AngUj  H,  gives  the  common  geocentric  hour-angle  of  the 
Moon  and  star  at  the  same  moment,  expressed  in  sidereal  time  and  counted 
from  the  meridian  of  Greenwich — ^positive  toward  the  west  and  negative 
toward  the  east.  Column  Y  gives  the  coordinate  y  of  the  axis  of  the  cyhnder 
upoti  the  fundamental  plane  at  the  same  moment.  Columns  x'  and  y'  give 
the  variations  of  x  and  y  in  one  hour  of  mean  time.  The  linear  unit  in  these 
cohmms  is  the  Earth's  equatorial  radius.  The  limiting  parallels,  north  and 
south,  show  the  extreme  limits  of  latitude  within  which  the  occultation  will  be 
visible. 

By  the  aid  of  these  elements,  the  time  of  immersion  and  emersion  of  a 
star  relative  to  the  limb  of  the  Moon  may  be  computed  for  any  part  of  the 
Earth  by  a  method  nearly  the  same  as  that  already  explained  for  computing 
eclipses,  but  somewhat  more  simple. 

Prediction  of  OccuUatiana  for  a  given  Place. — When  it  is  desired  to  predict 
the  circtmistances  of  one  or  more  occultations  at  any  place,  the  first  step  will 
be  to  select  them  from  the  general  list  given  in  the  Ephemeris.  The  conditions 
of  visibihty  are : — 

1.  The  hmiting  parallels  in  the  last  columns  must  include  the  latitude  of 
the  place. 

2.  The  quantity  H—\,  taken  without  regard  to  sign,  must  be  less  than 
the  semidiurnal  arc  of  the  star  by  at  least  one  hour.  On  very  rare  occasions 
an  emersion  might  be  seen  in  the  east,  or  an  immersion  in  the  west,  when  this 
difference  is  a  few  minutes  less  than  an  hour. 

3.  The  Sim  must  not  be  much  more  than  an  hour  above  the  horizon  at  the 
local  mean  time  T—  X,  imless  the  star  is  bright  enough  to  be  seen  in  the  daytime. 

When  many  occultations  are  to  be  selected,  the  most  convenient  course 
will  be  to  write  the  value  of  —  X  on  the  bottom  of  a  slip  of  paper,  and  in  passing 
through  the  Ust  of  occultations  to  pause  over  each  one  for  which  condition  (1) 
is  fulfilled,  and  examine  by  means  of  the  sUp  whether  conditions  (2)  and  (3) 
are  also  fidfiUed.  If  either  fails,  the  computer  passes  on.  Sometimes  it  will 
be  difficult  to  determine  whether  jff— X  or  T— X  falls  within  the  limits;  and  in 
such  cases  the  computer  may  mark  the  occultation  for  trial  and  leave  the 
decision  for  the  subsequent  operations.  The  whole  list  can  be  gone  over  in 
less  than  a  day,  and  it  will  probably  be  found  Uiat  about  one-tenth  of  the 
occultations  are  marked  for  trial. 

The  next  step  will  be  to  compute  the  local  times  of  immersion  and  emer- 
sion from  the  elements,  and  to  that  end  let — 

T-the  instant  of  geocentric  conjunction  of  Moon  and  star  in  right  ascension,  expressed  in 

Greenwich  mean  time; 
JT-the  Greenwich  west  hour-angle  of  the  two  bodies  at  that  moment; 

X-the  longitude  west  of  Greenwich; 
h^'^B-X^the  local  hour-angle  of  the  star  at  the  instant  T: 

6-*  the  star's  declination. 

The  procedure  for  each  occultation  will  then  be  as  follows  :— 

(1)  The  geocentric  coordinates  of  the  place,  p  sin  ^'  and  p  cos  ^',  are 

to  be  computed  by  the  formulae  and  table  given  in  connection  with  eclipses 

on  page  760. 
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The  next  step  wiU  be  to  find  the  approximate  instant  of  apparent  con- 
junction of  the  Moon  and  star  as  seen  from  the  place,  and  that  may  be  deduced 
from  the  time  of  geocentric  conjmiction  by  the  applioation  of  an  approximate 
correction  taken  from  Downes's  table,  printed  in  the  volmnes  of  the  Ameoriean 
Ephemeris  for  1882  to  1899.  This  correction  must  be  reckoned  in  mean  solar 
hours,  and  will  be  designated  by  the  symbol  U    It  will  have  the  same  sign  as  h^. 

When  DoWNEs's  table  is  not  available,  the  correction  may  be  computed 
from  the  formula — 

io-P  coe  •  sin  Ao 
|'-[9.4192J  p  COB  •  cob|Ao 

By  applying  t  to  the  Greenwich  mean  time  of  geocentric  c<mjuncticm,  as 
giyen  with  the  elements,  we  shall  have  the  Greenwich  mean  tame  of  local  con- 
junction within  a  few  minutes. 

(2)  Compute  for  the  instant  T+i  the  following  quantities,  in  which  U  is 
the  sidereal  equivalent  of  the  mean  time  interval  t: 

f  -p  cos  •  am  (Ao+«o) 

ii  -p  Bin  ^  cos  h-p  cos  ^'  fonb  cos  (Ao+O'^i^^b 

{''-[9.4182]  p  cos  •  cos  {K+Q 

^-[9.4192]  p  cos  •  sin  5  sin  {h^+Q-l^Al^}  {  sin  5 

y  -  r+/f 
Compute  also  m,  if,  n,  JV,  and  ^  from  the  equations — 

m  sin  M^X'-it 
m  cos  M^y—fi 

n  sin  N'^xf-^^ 

n  cos  N^y^-if^ 

sin  ^-[0.6646]  m  sin  {M-N) 

yp  being  taken  between  the  limits  ±90^.     Finally  compute, 

g^-^y^^in,  cos  (^T^)-l  sin  {N^^)] 

where  the  double  signs  are  to  be  taken  negative  for  an  immersion  and  positive 
for  an  emersion.  Both  r  and  5r  thus  have  two  values,  which  are  expressed 
in  minutes  of  time,  and  in  order  to  distinguish  them  let  those  pertaining  to 
immersion  be  designated,  respectively,  r*  and  br^  while  those  pertaining  to 
emersion  are  designated  r"  and  5r''.  We  then  have  for  the  Greenwich  mean 
times  of  the  phases. 

Instant  of  immersion-  T-k-t+r^  +6t^ 
InstODt  of  emersion  -T+t+r^^+Jr^^ 

These  expressions  are  practically  exact,  as  the  corrections  br  seldom 
amount  to  so  much  as  1.5  minutes,  and  whenever  an  inaccuracy  of  that  mag- 
nitude is  permissible  they  may  be  omitted.  As  a  check  upon  the  results  it 
will  be  advisable  to  compute  (,  97,  x,  and  y  for  the  times  of  immersion  and 
emersion  finally  obtained.  If  these  times  are  correct,  the  quantities  in  question 
win  fulfill  the  condition, 

V(x-0'+(y-n)''-0.2725 
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If  log  m  sin  (M—N)>9A35ij  sin  ^  will  be  numerically  greater  than 
iinity,  and  no  occnltation  is  to  be  expected  at  the  given  place;  but  a  very  brief 
one  may  occur  if  the  excess  of  the  computed  distance  over  the  Moon's  semi- 
diameter  happens  to  be  within  the  errors  of  the  ephemerides  of  the  Moon  and 
star. 

The  position-angle  of  the  line  from  the  Moon's  center  to  the  star,  at  the 
time  of  contact,  is  reckoned  from  the  north  point  toward  the  east,  and  design 
nated  by  the  sjnnbol  P.    It  is  cbmputed  from  the  formula — 

P-JV-^+5P  for  immersion, 

or       P-  JV+^+«P±180**  for  emeraioii, 

where  the  angles  JV— \^  and  N+\lf  are  taken  directly  from  the  computation  of 
dTf  and  SP  is  found  in  degrees  of  arc  from  the  expression, 

C08^      '•^  *  •■ 

In  the  latier  formula  the  double  sign  is  to  be  taken  negative  for  an  immersion 
and  positive  for  an  emersion. 

Tlie  angle  from  the  vertex,  F,  is  also  reckoned  in  the  direction  from  the 
north  toward  the  east,  and  is  found  from  the  formula 

where  0x3  computed  from  the  expression, 

tnn  p_H[8.2218H^-[4.9810]t'^ 
U+[8.2218]Tij^+[4.9810]Aa 

C  being  taken  less  or  greater  than  180^,  according  as  the  numerator  is  positive 
or  negative. 

The  value  of  r  employed  in  the  latter  formula  must  be  so  taken  as  to  cor- 
respond with  the  phase  for  which  (7  is  required. 

In  the  volumes  of  the  American  Ephemeris  for  the  years  1882  to  1901 
instructions  are  given  for  constructing  three  special  tables  which  greatly  dimin- 
ish the  labor  of  computing  occultations,  but  as  these  tables  should  contain 
from  4700  to  6300  quantities,  and  as  they  would  apply  only  to  the  place  for 
which  they  were  computed,  it  will  rarely  be  worth  while  to  xmdertake  the  labor 
of  forming  them.  Those  who  desire  further  information  on  the  subject  may 
consult  any  one  of  the  volmnes  in  question. 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of 
j8  Scorpii  on  Jtme  27,  1920,  for  Berkeley,  Cal.,  whose  position  is — 

^-+37*»  52^    24^' 

and  whose  geocentric  coordinates  are — 

p  Bin  •-9.7867 
p  cos  •-9.8978 

From  the  elements  on  page  686  we  have, 

h     m 
r-    17  16.9 

H^+  7  39.1 

and  ft^-Zf-x—  o  29.9 
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From  the  formul«B  on  page  766,  we  fiad  the  correction,  t,  to  the  Chremwici) 
mean  time  of  geoooitric  conjunction,  T,  to  be  about  —0''  IS".! ;  therefore  the 
Greenwich  mean  time  of  apparent  conjunction  ii 


T+t-June  27,  16*  57».8 


0  Scorpii. 

Appar«Tit 
Decdbiittkm. 

-19  36.3 

O.  M.  T.  of  A 

d     h      m 
June  27  17  16.9 

Hour  AD^Ie. 

h      m 
+7  39.1 

+0.6840 

0.5453 

r 

-0.0623 

*o 
to 
*o+«« 


log  (p  coe  •) 
log  sin  (Ao+«o) 
log{ 

log  (p  ain  •) 
log  cos  5 
log  If, 

log  (p  COB  •) 

log  sin  8 

log  COS  (K+to) 
log  (p  COS  •) 

log  COS  iK-^Q 
logconat. 
logf 
log  sin  B 

log^ 
log  it' 

logx' 

log* 
log/ 
log  a: 

logy'* 


h      m 
-0  29.9 

-0  18.1 

-0  48.0 

9.8978 
9.3179  n 
9.2157 n 

9.7857 
9.9741 
9.7508 

9.8978 
9.5254  n 
9.9904 
9.4136 n 

+0.5751 
+0.2592 

9.8978 

9.9904 

9.4192 

9.2157 n 

9.5254 n 

9.3074 

8.1603 

9.7366 
9.4794 n 
8.7945  n 
9.2160  n 
8.2739 


Y 

X 

y 
y-1 

/ 

log  main  if 
log  cos  M 
log  m  cos  M 
log  tan  M 

log  n  sin  N 
log  sin  N 
log  n  cos  N 
log  tan  JV 

M 
N 
M-N 


+0.0188 

+0.5840 

-^).1644 
-0.1643 
-0.0001 

+0.6028 
+0.8343 
-0.2315 

+0.5453 
+0.2090 
+0.3423 

-0.0023 
+0.0145 
-0.0768 

6.0000 n 
0.0000 n 
9.3645 n 
6.6355 

9.5344 
9.9893 
8.8854  n 
0.6490  n 

180    1 

102  39 

77  22 


log  TO 

logn 

log  const, 
logm 

logsin(Jf-JV') 
log  sin  ^ 


log  const. 

logm/n 

log  cos  ( Jf- JV") 

log(l) 

log  const, 
cologn 
log  cos  ^ 

log  (2) 

-d) 
=F(2) 


9.3645 

9.5451 

0.5646 
9.3645 
9.9894 
9.9185 

-+55*  59^ 

1.7782 
9.8194 
9.3399 
0.9375 

1.2135 

0.4549 

9.7477 

1.4161 
m 
-  8.66 

T26.07 


r  f or  immeraion   -34.73 
•.-  for  ^nersion      +17.41 


The  computation  of  St  for  the  two  contacts  is  as  follows: 


log  cos  (NT\/f) 

l0gl?2 

log(l) 

log  Bin  {NTtff) 

log^ 

log  (2) 

(1) 
(2) 
(l)-(2) 


Immersion.  Emflnion. 

46^*40'  158**  38' 

9.8365  9.9691 n 

9.4136  n  9.4136  n 

9.2501  n  9.3827 

9.8618       9.5615 
9.2157  n    9.2157  n 
9.0775  n    8.7772  n 

-0.1778  +0.2413 
-0.1195  -0.0599 
-0.0583     +0.3012 


log  [(l)-(2)] 

log  const. 

logT» 

colog  (n  cos  ^) 

log«r 


Immecsioii.  Emersioii. 
8.7657  n  9.4789 
6.7591      6.7591 
3.0814      2.4814 
0.7072      0.7072 

9.3134  n  9.4266 

d     h      m       h       m 
r+«  June  27  16  57.8    16  67.8 

r  -34.73     +17.41 

«T  -  0.21      +  0.27 

Greenwich  M.  T.,  June  27  16  22.9    17  15.5 

X  +  8    9.0   +8    9.0 

Berkeley  M.  T.,     June  27    8  13.9      9    6.5 


USE  OF  THE  TABLES. 


769 


To  find  6P  and  P: 


10g1?2 

9.4136  n 

log^ 

9.2157 n 

(3) 

-0.2528 

log  8in  N 

9.9893 

logcos  JNT 

9.3403  n 

(4) 

+0.0360 

log  (3) 

9.4029 n 

lcg(4) 

8.5560 

(3)+(4) 

-0.2168 

Immttslon. 

EbumIoii. 

TnuDMrsion. 

Bmenlon. 

e 

log  [(3)+(4)] 

9.3361 n 

9.3361 n 

SP 

+  0.9 

-  0.2 

log  const. 

7.8038 n 

7.3088 

N 

102.6 

■ 

102.6 

10gT» 

3.0614 

2.4814 

^ 

-56.0 

+56.0 

oalogoosV' 

0.2523 

0.2523 

const. 

0.0 

180.0 

logfiP 

9.9736 

9.3736  n 

P 

47.5 

338.4 

Pages  606*607  contaiii  in  detaH  all  the  data  necessary  for  observing  every 
occultation  of  the  general  list  which  is  visible  at  Washington  during  the  current 
year. 

Page  608  contains  the  Ephemeris  for  Physical  Ohservoiions  of  the  Sun. 

Page  609  contains  c«-tain  elements  referring  to  the  Moon^  its  equator, 
and  its  orbit. 

i-the  inclination  of  the  Moon's  mean  equator  to  the  Earth's  true  equator. 
A- the  distance  on  the  Moon's  mean  equator  from  its  ascending  node  on  the  Earth's  true 
equator  to  its  ascending  node  on  Uie  ecliptic  of  date. 
(2^~the  distance  along  the  Earth's  true  equator  from  the  true  equinox  to  the  ascending 

node  of  the  Moon's  mean  equator. 
r^«ithe  longitude  of  the  perigee  of  the  Moon's  orbit,  referred  to  the  mean  equinox  of  date, 
ft- the  longitude  of  the  ascending  node  of  the  Moon's  orbit  on  the  ecliptic,  refecred  to  the 

mean  equinox  of  date. 
<C  -the  Moan's  mean  longitude,  referred  to  the  mean  equinox  of  date. 

Pages  610-617  contain  the  Ephemeris  for  Physical  Observations  of  (he  Moon. 
The  selenographic  longitudes  are  measured  in  the  plane  of  the  Moon's  equator, 
the  axis  of  reference  being  the  radius  of  the  Moon  which  passes  through  the 
mean  center  of  the  visible  disk  positive  toward  the  west — ^i.  e.,  toward  Mare 
Crisium — ^and  the  latitudes  are  measured  from  the  Moon's  equator,  positive 
toward  the  north — i.  e.,  in  the  hemisphere  containing  Mare  Serenitatis. 

The  optical  and  physical  librations  in  longitude  and  latitude  have  been 
computed  with  elements  and  formulee  given  on  page  xi,  and  their  sums  are 
given  in  the  second  and  third  columns,  respectively,  the  physical  libration 
being  given  separately  in  the  fourth  and  fifth  columns.  The  Sun's  steno- 
graphic colongitude  (90^— longitude)  and  latitude  and  the  position-angle  of 
the  Moon's  axis,  67,  in  the  sixth,  seventh,  and  eighth  columns,  respectively,  have 
all  been  corrected  for  the  effect  of  physical  Ubration. 

When  the  libration  in  longitude  is  positive,  the  mean  center  of  the  disk  is 
displaced  toward  the  east — that  is,  the  region  thus  exposed  to  view  is  on  the 
west  limb — and  when  the  libration  in  latitude  is  positive  the  mean  center  of 
the  disk  is  displaced  toward  the  south — that  is,  the  region  thus  exposed  to 
view  is  on  the  north  limb. 

The  altitude  of  the  Sun,  A,  at  any  given  time  above  the  horizon  of  any 
point  on  the  Moon  whose  selenographic  longitude  and  latitude,  X  and  j9,  are 
known,  may  be  computed  from  the  following  formula,  the  Sun's  selenographic 
longitude  and  latitude  being  denoted  by  ZO  and  &0,  respectivdy: 

sin  A-^tojEL  6q  sin  ^+co8  (q  cos  /9  cos  (^-X) 
^^7^—1^20 49 
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Pages  618-619  contain  the  data  with  reference  to  the  iUuminated  diaks  of 
Mercury  and  Venus.  The  angle  6  is  the  angle  which  the  arc  of  the  great  circle 
from  the  planet  to  the  Sun  makes  with  the  arc  from  the  planet  toward  the  west, 
measured  in  the  direction  west,  north,  east,  south.  It  is  measured  from  0^  to 
360°.  We  may  also  regard  B  as  expressing  the  angle  which  the  line  of  cusps 
makes  with  the  meridian,  the  positive  direction  of  the  meridian  being  toward 
the  north,  and  the  positive  direction  of  the  line  of  cusps  that  in  which  a  person 
following  this  line  would  have  the  iUuminated  portion  of  the  disk  on  his  right. 

Pages  620-625  contain  the  Ephemeris  far  Physiedl  Ohservatums  qf  Man. 
The  quantities  here  given  have  been  corrected  for  aberration,  so  that  in  uaiz^ 
them  they  should  be  interpolated  to  the  actual  time  of  observation. 

P-the  position-angle  of  the  axis  of  rotation  measured  eastward  from  the  north  point  cl 
the  disk. 
A®,  ^0-the  planetocentrlc  tight  ascensionB  of  the  Earth  and  Bun,  respectively,  measured  in 

the  piKoe  Of  the  placet's  equator  ffOM  its  vernal  equinox. 
D0,  i>0-the  planetocentric  declinations  of  the  Earth  and  Sun,  respectively,  refened  to  tiM 
planet's  equator, 
0  (7  -the  planetocentric  longitude  of  the  8un  measured  in  the  plane  of  the  planet's  oriat 
from  its  vernal  equinox. 
£-the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to  the  area  of  the 

entire  apparent  disk  regarded  as  circular, 
t-the  angle  between  the  Sun  and  the  Earth  as  seen  from  the  planet, 
g-the  angular  value  of  the  greatest  defect  of  illumination  as  seen  £rom  the  Earth. 
Q-the  position-angle  of  the  radius  of  the  disk  which  passes  through  the  point  of  greatest 
defect  of  illumination — ^that  is,  of  the  radius  perpendicular  to  the  line  joining  the 
cusps.    It  is  measured  eastward  from  the  north  point  of  the  disk. 

»  ■ 

The  column  headed  Central  Meridian  cont^ns  the  longitude  of  the  meridian 
which  bisects  the  disk,  measured  from  the  adopted  zero  meridian. 

The  colimms  headed  Mean  Time  of  Transit  of  Zero  Meridian  contidn  the 
Greenwich  Mean  Time  of  every  transit  of  the  zero  meridian  across  the  actual 
center  of  the  disk. 

Pages  626-627  contain,  for  the  Satellites  of  Mars,  the  diagram  of  their 
orbits,  the  times  of  their  elongations,  and  tables  for  predicting  their  position 
angles  and  distances  from  the  center  of  the  planet. 

Pages  628-631  contain  the  Ephemeris  for  Physical  Observations  of  JupHer. 

The  columns  headed  Central  Meridian  contain  the  longitudes  of  the  merid- 
ian which  bisects  the  disk,  measured  from  the  adopted  zero  meridian  of  System  I 
and  Sj^tem  II,  respectively. 

llie  column  headed  Correction  for  Phase  contains  the  corrections  to  be 
apphed  to  the  longitudes  of  the  central  meridian  to  obtain  the  longitudes  of 
tbe  meridian  bisecting  the  illuminated  disk. 

The  colxmm  headed  Transit  of  Zero  Meridian  contains  the  Greenwich 
Mean  Time  of  every  fifth  transit  of  the  zero  meridian  across  the  center  of  the 
illuminated  disk. 

The  quantities  iu  the  remaining  columns  on  pages  628-631  are  the  same 
as  those  defined  under  the  Ephemeris  for  Physical  Observations  of  Mars, 

Pages  632-657  contain,  concerning  the  Satellites  qfjupiier,  the  times  of 
conjunction  of  Satellites  I -IV,  the  tinies  of  elongation  of  Satellite  V,  the 
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differences  in  right  ascension  and  declination  between  Jupiter  and  Satellites 
VI  and  VII,  and  the  phenomena  of  the  Satellites  I-IV  together  with  their 
configurations. 

Page  658  contains  the  MagnUvde  of  Saturn  and  the  Elements  ofihe  Rings. 

a,  6- the  major  axis  and  minor  axis,  respectively,  of  the  outer  ellipse  of  the  outer  ring. 
P-the  position-angle  of  the  northern  semi-minor  axis  of  the  rings,  measured  from  the 

north,  positive  toward  the  east. 
J^-the  Satumicentric  latitude  of  the  Earth  referred  to  the  plane  of  the  rings,  positive 
toward  the  north. 
27+ 180°- the  Satumicentric  longitude  of  the  Earth  measured  in  the  plane  of  the  rings  fros^ 
their  ascending  node  on  the  Earth's  equator. 
07- the  distance  in  the  plane  of  the  rings  from  their  ascending  node  on  the  Earth's  ckjuator 

to  their  ascending  node  on  the  ecliptic. 
JS^-the  Satumicentric  latitude  of  the  Sun  refentod  to  the  plane  of  the  rings,  positive  toward 
the  north. 
{7^+ 180° -the  Satumicentric  longitude  of  the  Sun  measured  in  the  plane  of  the  rings  from  their 
ascending  node  on  the  ecliptic. 

Pages  659-^67  contain,  concerning  the  SaieOites  of  Saturn,  the  diagram  of 
the  orbits  of  the  seven  inner  sateUites,  the  times  of  elongation  for  the  first  eight 
satellites,  the  differences  in  right  ascension  and  decUnation  between  Saturn 
and  Phoebe,  the  ninth  satellite,  and  tables  for  predicting  the  position-angles 
and  distances  from  the  center  of  the  planet  of  the  first  eight  sateUites. 

Page  668  contains  the  diagram  of  the  orbits  of  the  sateUites  of  Uranus, 
together  with  the  times  of  their  elongations. 

Pages  669-670  contain  tables  for  predicting  the  position-angles  and  dis- 
tances from  the  center  of  the  planet  of  the  sateUites  of  Uranus  and  Neptune. 

Page  671  contains  the  diagram  of  the  orbit  of  the  sateUite  of  Neptune, 
together  with  the  times  of  its  elongations. 

Pages  672-673  contain  the  Phenomena,  or  the  configurations  of  the  Sxm, 
Moon,  and  planets,  expressed  in  the  symbols  of  page  xviii.  The  predicted  times 
of  the  conjunctions,  quadratures,  and  oppositions  of  the  planets  with  respect 
to  the  Sun  are,  respectively,  the  instants  when  the  longitude  of  each  planet 
differs  from  that  of  the  Sun  by  0**,  ±90*^,  or  180**.  For  the  conjxmction  of 
the  planets  with  the  Moon  and  with  each  other,  the  predicted  times  are  the 
instants  when  the  two  bodies  have  the  same  right  ascension.  In  the  case  of 
conjunction  the  degrees  and  minutes  to  the  right  indicate  the  difference  of 
declination.  Thus,  <$  <?  C  ....  <f  -4^  22'  would  be  read  "Conjunction  of 
Mars  with  the  Moon,  Mars,  4°  22'  to  the  South." 

These  pages  contain  also  the  beginning  of  the  seasons;  the  periheUa  and 
aphelia  of  the  planets,  including  the  Earth;  the  passage  of  the  planets  through 
the  nodes  of  their  orbits  upon  the  echptic;  and  the  date  of  lunar  and  solar 
eclipses,  with  their  aspect  as  seen  from  Washington. 

Pages  674-685  contain  the  Positions  of  Observatories ,  together  with  a  list 
of  the  authorities  from  which  the  positions  are  obtained.  The  tabular  arrange- 
ment is  self-explanatory. 

Page  686  contains  two  examples  in  the  computation  of  limar  distances, 
which  are  inserted  because  lunar  distance  tables  are  no  longer  pubUshed. 
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Puges  687-746  contain  a  series  oi  tables  numbered  from  I  to  X. 

Table  I — Far  Finding  ike  LaHtude  hy  an  Oheerved  AUUude  cf  Polaris. 

Table  II — ^For  converting  Sidereal  into  Mean  Solar  Time. 

Table  III — ^For  converting  Mean  Solar  into  Sidereal  Time. 

Table  IV — ^For  finding  the  Azimuth  of  PdUms  at  AU  Hour  Angles. 

Table  V — ^For  finding  the  Azimuth  of  Polaris  at  Elongation. 

Table  VI — For  Finding  the  Times  of  Upper  and  Lower  Oulminaiion  of 

Polaris. 

Table  VII — ^For  finding  the  Apparent  Place,  Tims  <rf  Upper  OtdmincAonf 
and  Time  Interval  hetween  Upper  Culmination  and  Elongation,  of  Polaris. 

Table  VIII — ^For  finding  the  time  of  Sunrise  and  Sunset  at  any  place 
between  the  equator  and  60^  north  latitude. 

Table  IX — Sunrise  and  Sunset  for  Southern  Latitudes. 

Table  X — ^For  finding  the  time  of  Moonrise  and  Moonset. 
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Name. 

Page. 

Name. 

Page. 

Name. 

Page. 

NaoM.    Pa0». 

Name.   Page. 

Name. 

Page. 

Name.    Paga. 

Andromedse. 

Aqtiarii. 

Aigus. 

Bo6tis. 

Can.  Maj. 

Caaaiop. 

Ceti. 
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X 
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M' 
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A. 
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Formula  used  ..'....  xi 

Hourly 26 

Equator,  Position  of 609 

libration,  Formulas  for  computing xii 

Longitude  and  Latitude  of     ... 118 

Formube  for vii 

Longitude,  Mean 609 

True 118 
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Moon,  Motion  of,  in  Mean  Longitude 609 

Node,  Mean  Longitude  of 609 

Parallax  for  Greenwich  Noon  and  Midnight IIS 

for  Washington,  upper  and  lower  transit 522 

Mean  Equatorial  Horisantal rvi 

Perigee  and  Apogee 117 

Perigee,  Mean  Longitude  of 609 

Phases  of  117 

Right  Ascension  and  Declination  for  each  Hour    .......  26 

for  Washington  upper  and  knrer  Tnodt  .  522 

Semidiameter,  Adopted  Constant  of      •  xi,  zvii 

Apparent 118,522 

Sidereal  Time  of.  Passing  Meridian       ......  522 

Transit,  upper  and  lower,  at  Greenwich 118 

at  Washington 522 

Moannse  and  Moonset,  Table  X •  730 

Neptune,  Distance  from  Earth,  logarithm  of 196 

Elements  of  Orbit  of xvii 

Greenwich  Transit  of         . 196 

Heliocentric  Longitude  and  Latitude  of 198 

Horizontal  Parallax  of 196,554 

Radius  Vector  (Distance  from  Sun),  logarithm  of 198 

Reduction  to  Orbit 198 

Rig^t  Ascension  and  Declination  at  Greenwich  Mean  Noon    ....  196 

at  Washington  Transit         ....  554 

Satellite,  Diagram  of  Apparent  Orbit  of 671 

Sidereal  Period  oi 671 

Tables  for  Determining  Position  Angle  and  Distanoe  ai  .  670 

Times  of  elongation  of 671 

Semidiameter,  Adopted  Constant  of xvil 

Apparent 196,554 

Sidereal  Time  of,  Passing  Meridian  .  554 

Stellar  Magnitude  of 554 

Washington  Transit  of 554 

Node,  Mean  Longitude  of  the  Moon's 609 

Nutation,  Constant  of xvi 

Formulae  for viii 

Terms  of  Short  Period  in  the                           215 

in  Longitude 3 

Oberon,  Fourth  Satellite  of  Uranus 668,669,670 

Obliquity  of  the  Ecliptic,  True S 

Mean xri 

Short  Period  Terms  of  Nutation  in         .....  215 

Observatories,  Positions  of,  etc 674 

Occultations,  Elements  for  Prediction  of  .        « 568 

Example  of  Computation  of 767 

Mean  Places  of  Stars 564 

of  Planets 570,586,588 

Visible  at  Washington                                606 

Opposition  of  Planets        '.        .       ^ 672 

Orbits  of  the  Planets,  Elements  of xvii 

Orbit  Positions  of  Sirius,  Procyon,  and  a'  Centauu x 

Parallax,  Annual,  of  r  Ceti,  c  Eridani,  Sirius,  Procyon,  a  Oentauri,  Altair,  and  61  Gygsd  .  iz 

Corrections  to,  of  the  Moon x 

Horizontal,  of  Jupiter 174, 548 

of  Mars 162,546 
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Parallax,  Horizontal,  of  Mercury              .       ...       •       .       .'      .       .               .  134,538 

ofMoon xvi,118,522 

of  Neptune 196,554 

of  Saturn 184,550 

of  Sun 2 

of  Uranus 193,552 

of  VenuB 160, 542 

Solar*  Constant  of vii,  xvi 

Fendulum,  Length  of  Seconds xvi 

Perigee  of  the  Moon 117 

Longitude  of  Moon's 009 

Perihelia  of  Planets xvii,672 

Phases  of  Eclipses  of  Jupiter's  Satellites 637 

of  the  Moon 117 

Phenomena,  Eclipses,  Occultations,  Satellites,  etc.,  Part  III 557 

of  Jupiter's  Satellites 636 

Planetary  Configurations 672 

Phohos,  First  Satellite  of  Mars .  626,627 

Phcebe,  Ninth  Satellite  of  Saturn 659,663 

Physical  Observations  of  Jupiter,  Ephemeris  for 628 

of  MaiB,  Ephemeris  for 620 

of  the  Moon,  Ephemeris  for  .                      ...       .       *  610 

of  the  Sun,  Ephemecui  lor     .                      608 

Planetary  Configurations 672 

Orbits,  Elements  of xvii 

Pknets,  Aspects  of 672 

at  Greatest  Brilliancy  (see  Stellar  Magnitude  imder  eaGh.|flaDet). 

at  Stationary  Points                                          672 

in  Ascending  and  Descending  Node    ...                      ...               .  672 

in  Conjunction                                                   672 

in  Elongation 672 

in  Opposition                                                     672 

in  Perihelion  and  ApheliDn         ..........  672 

in  Quadratiure .       .  •    :  672 

Occultations  of 570,586,588 

Semidiameters  of xvii 

Signs  of xviii 

Polaris  (Alpha  Ursse  Minoris),  Apparent  Place 232, 711 

Azimuth  of,  at  All  Hour  Angles,  Table  IV .        .  698 

Azimuth  of,  at  Elongation,  Table  V 704 

for  Finding  the  Times  of  Upper  and  Lower  Culminations  from  Observations  in 
Connection  with  2ieta  Ursse  Majoris  (Mizar),  S.  P.  and  Delta  CassiopeiiB,  S.  P., 

Table  VI 710 

Mean  Place 231 

Table  I,  for  Determining  Latitude  by  Observations  of  Polaris     ....  687 
Time  of  Upper  Culmination,  and  Time  interval  between  Upper  Culmination 

and  Elongation,  Table  VII 711 

Pole  Star  (see  Polaris). 

PoUux  (Beta  Geminorum))  Apparent  Place 382 

Mean  Place 221 

Precession,  General ....,.., 

in  Longitude ; 

Procyon  (Alpha  Canis  Minoris),  Apparent  Place 8S1 

Mean  Place 221 

Orbit  Position x 

Fftrallax ix 

Quadrature  of  Planets 672 
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BadiuB  Vector  of  the  Earth,  Iqguithm  of 3 

of  the  Planets,  logarithm  of 142 

BeductiaQ  of  Sidereal  to  Solar  Time,  and  vice  vena.  Tables  II,  III         ...        .  &rl 

of  Stan  to  Apparent  Place,  Formule  lor 306 

Example  of 754 

Begulns  (Alpha  Leonis),  Apparent  Place 399 

Mean  Place 22 

Rhea,  Fifth  Satellite  of  Saturn 660, 662»  665, 667 

Bigel  (Beta  Ononis),  Apparent  Place 900 

Mean  Place 220 

Rings  of  Saturn 658 

Roman  Indiction xv 

Satellites  of  Jupiter 632 

ofMara 626 

of  Neptune 670 

of  Saturn , 659 

ofUranuB 668 

Saturn,  Distance  from  Earth,  logarithm  of 184 

Elements  of  Orbit  of xvii 

Chneenwich  Transit  of 184 

Heliocentric  Longitude  and  Latitude  of      i        ......       .  igs 

Horizontal  PtoaUax  of 184,530 

Radius  Vector  (I>i8tance  from  Sun),  logaiitlinii  of        .....        .  192 

Reduction  to  (^bit 192 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon       ....  184 

at  Washington  Transit    .     '  .  650 

Rings,  Elements  for  Detemadng  Qeocentiic  Positscm  of 658 

Satellites,  Diagram  of  Apparent  Orbits  of 659 

Differential  Coordinates  of  Phoebe 663 

Greatest  Elongations  of 660 

Names  of 659 

Synodic  Periods  of 659 

Tftbles  for  Determining  Position  Angle  and  Dislttice         ...  664 

Semidtameter,  Adopted  Constant  of xvii 

Apparent  Polar 184,550 

Sidereal  Time  of.  Passing  Meridian 550 

Stellar  Magnitude  of 550,658 

Washington  Transit  of 550 

Schedir  (Alpha  Cassiopeift),  Apparent  Place 320 

Mean  Place 217 

Seasons,  Beginning  of 672 

Semidiameter  of  Jupiter 174,548 

of  Mais 162,546 

of  Mercury 134,538 

of  Moon 118,522 

of  Neptune 196,554 

ofSatum 184,550 

of  Sun 2,514 

of  Uranus 183,552 

of  Venus I50,5« 

Senudiametets  of  the  Stm  and  Moon,  Adopted  Constants  of xi,  xvii 

of  the  Planets,  Adopted  Constants  of xvii 

Short  Period  Terms  of  Nutation 215 

in  Star  Numbers 200 

Sidereal  into  Mean  Solar  Time,  Table  II 602 

Noon,  Greenwich  Mean  Time  of 3 

Time  of  Washington  Mean  Noon 514 
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Sidereal  Time  or  Bight  Aflcension  of  Mean  Sun       ,•••«'••»'  ^ 

&ipia  of  the  Zodiac zviii 

^iiiiifl  (Alpha  CaniB  Majoris),  Apparent  Place    .....*..>.  374 

Mean  Place 221 

Orbit  Position x 

Parallax ix 

*>Jar  Cycle xv 

Spbenem 2,^14 

ijnto^ereal  Time,  Table  III &» 

aoiatiffBB 672 

SpihfiVQid,  Hayford'8 xvi 

f^l^ca  (Alpha  ViiipiniB),  Apparent  Place 42? 

MiVWriace 224 

Staaa,  Apparent  Places  of  790  Standard 31^ 

of  35  Gircumpolar 2^ 

Elements  of  Occultations 568 

Example  of  Reduction  to  Apparent  Position 754 

Formulae  for  Reduction  to  Apparent  Position ix,200 

Index  to  the  Apparent  Places 773 

Mean  Places  for  Beginning  of  the  Ywr,  ^t  790  8t*nd»yd 217 

of  35  Gircumpolar 231 

«)f  £h^ui  Ocpijjt«d  frx  il»«  ¥<wn       •      •  ^64 

Occultations  visible  at  W««bAjBg^on    .      , 606 

Btar  Numbers,  Besselian  and  Independent,  omittifig  ahoprt-period  tenos   ....  214 

Besselian,  including  short-period  terms 202 

Formulce  used  in  Computing viii,  200 

IndepeiQ^'Wt,  i^udjpg  «borH>c(i^              206 

ftvtfi,  Abetration  of     .       . »       ,  3 

Constant  of xvi 

Coordinates,  rectangular , 18 

Formuln  for vii 

Distance  from  Earth,  Mean xvi 

Distance  from  Earth  at  Gr.  Mean  Noon,  logarithm  of    ^ 3 

Eclipses  of,  Charts following  ^$^  560 

Elements  and  Circumstances  of 5^^  fff2 

Example  of  Computation  of 763 

]>x»l  Circumstances  of 562 

Ephemeris  for  Physical  Observations  of 608 

ForoRutod  iMUd xi 

Examples  in  the  Reduction  of 750 

Longitude  aud  Latitu4o,  Greepwioh  M^an  Nooi^ 3 

Mean,  R.  A.  of,  at  Greenwich  Mea»  Horn 2 

Parallax,  Constant  of                                      vii,  xvi 

Horizontal 2 

R.  A.  and  Decl.  at  Greenwich  Miaa  Noon 2 

at  Washington  Apparent  Noon 514 

•emidiameter.  Adopted  Constant  of xi,  xvii 

Apparent 2,514 

Sidereal  Time  of,  Passing  Meridian 514 

ionrise  and  Sunset  for  Northern  Latitudes,  Tkble  VlII 712 

for  Southern  Latitudes,  Tikble  IX 788 

iirmbolB  and  Abbreviations xvjii 

Synodic  Month,  Length  of K.vi 

Periods  of  the  Planets  xvii 

Serins  of  Short  Period  in  the  Nutaldoft 215 

tettiys,  Third  Satellite  of  Saturn iG«,4tl,«M,€l6 

Thai^Dagiving  Day,  Date  of xiv 

SeOD?**— 1920 50 
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Time,  Equation  of,  at  Greenwich  Mean  Noon ....  2 

at  Washington  Apparent  Noon $14 

Mean,  of  Greenwich  Sidereal  Noon Z 

Precepts  for  (inversion  of 748 

Sidereal,  of  Greenwich  Mean  Noon 2 

of  Washington  Mean  Noon 514 

TablesforOonveraionof  Sidereal  to  Solar  and  vice  r«r«i,  Tables  II  and  III  0K 

Titan,  Sixth  Satellite  of  Saturn 659,  662, 665, 6S7 

Titania,  Tliiid  Satellite  of  Uranus 668,669,670 

Transit  of  the  Moon 118,533 

of  the  Planets 134,^ 

Tropical  Year,  Length  of xvi 

Umbriel,  Second  Satellite  of  Uranus     .  668,669,670 

Unit  of  Distance,  Astronomical xri 

Uranus,  Distance  from  Earth,  logarithm  of .       .  - 19S 

Elements  of  Orbit  of xm 

Greenwich  Tiansit  of .                           193 

Heliocentric  Longitude  and  Latitude  of      . 1S6 

Horizontal  Parallax  of 193,552 

Radius  Vector  (Distance  from  Sun),  logarithm  of 196 

Reduction  to  Orbit 19S 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon 193 

at  Washington  Transit 5SS 

Satellites,  Diagram  of  Apparent  Orbits  of 668 

Greatest  Elongations  of 668 

Sidereal  Periods  of  .... 668 

Tables  for  Determining  Position  Angle  and  Distance  of      .       .      .  668 

Semidiameter,  Adopted  Constant  of xvii 

Apparent 193,5S2 

Sidereal  Time  of,  passing  Meridian 5^2 

Stellar  Magnitude  of 552 

Washington  Transit  of 552 

Vega  (Alpha  LyraB),  Apparent  Place 466 

Mean  Place 227 

Venus,  Apparent  Disk  of 6i9 

Distance  from  Earth,  logarithm  of   .       .  -      .                    150 

Elements  of  Orbit  of xvii 

Greenwich  Transit  of laO 

Heliocentric  Longitude  and  Latitude  of 158 

Horizontal  Parallax  of 150,542 

Occultation  of 570 

Radius  Vector  (Distance  from  Sun),  logarithm  of       ......       .  158 

Reduction  to  Orbit 158 

Right  Ascension  and  Declination  at  Greenwich  Mean  Noon 150 

at.Wasbbigton  Tranisit 5^ 

Semidiameter.  Adopted  Constant  of       .             .  '    ; xvii 

Apparent 150,6^ 

Sidereal  Time  of,  passing.Meridian 542 

Stellar  Magnitude  of 619 

Washington  Transit  of ...      • • 5tf 

Washington  Ephemeris  (Part  II)    . t 199-555 

Year,  Length  of xti 

Zeta  Ursse  Majoris  (Mizar),  Apparent  Place 42S 

Mean  Place 224 

Used  for  finding  time  of  Culmination  of  Polaris,  Table  VZ    .  j 7ld 

Zodiac,  Signa  of ........*«....  xviii 
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